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DESCRIPTION

DRUGSOLUTIONPREPARATIONAPPARATUS

Technical Field5

[0001] The present invention relates to an apparatus that is usedwhen preparing a

drug solution.

BackgroundArt

[0002] In a case inwhich a drug in the form of powder enclosed in a vial is to be10

administered to a patient, a drug solution preparation task is performed inwhich a

drug solution obtained by dissolving the drug is transferred to a drug solution bag. If

the drug is a dangerous drug such as an anticancer drug, it is necessary to prevent a

situation in which the drug leaks to the outside and the operator is exposed to the drug.

Therefore, the drug solution is preparedwithin a safety cabinet to prevent the drug15

from dispersing to the outside. Further, in some cases, the vial and the drug solution

bag are connected to each other via a “closed system device”.

[0003] As one example of the closed system device, Patent Document 1 describes a

transfer device (hereinafter simply referred to as a “device”, which is called a “medical

connector” in Patent Document 1) that is connected between a vial and a drug solution20

bag and configured to transfer a drug solution between the vial and the drug solution

bag using a closed system. This device includes a first connector that is connected to

the drug solution bag, a second connector that is connected to the vial, and a tubular

portion that is provided between the first connector and the second connector. A

stopcock is inserted into one end of the tubular portion. Asyringe is connected to the25

other end of the tubular portion. The stopcock is rotatable relative to the tubular

portion. Aplurality of channels are formed in the stopcock, and the state of

communication between the drug solution bag, the vial, and the syringe can be

switched by rotating the stopcock.

[0004] Generally, a drug solution is prepared using the above-described device as30

described below. The drug solution bag is connected to the first connector, the vial is

connected to the second connector, and the syringe is connected to the tubular portion.
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Asolvent (e.g., physiological saline solution) is contained in the drug solution bag. A

drug in the form of powder is enclosed in the vial. First, a portion of the solvent

contained in the drug solution bag is collected into the syringe. Then, the solvent is

transferred from the syringe to the vial. The vial is shaken to obtain a drug solution

by dissolving the drug in the solvent. Then, the drug solution contained in the vial is5

collected into the syringe. Finally, the drug solution is injected from the syringe into

the drug solution bag. Thus, the prepared drug solution is obtained in the drug

solution bag.

PriorArt Documents10

Patent Document

[0005] [Patent Document 1]WO 2013/161979

[Patent Document 2]WO 2014/061661

[Patent Document 3]WO 2014/104027

[Patent Document 4]WO 2015/16699315

Disclosure of Invention

Problem to be Solved by the Invention

[0006] In the drug solution preparation task performed using the above-described

device, operations for rotating the stopcock, vertically inverting the device, and20

inserting and extracting a plunger of the syringe need to be performed in a

predetermined order. The device is vertically inverted such that the device and all of

the drug solution bag, the vial, and the syringe, which are connected to the device, are

inverted around the device to a state inwhich the drug solution bag is located on the

upper side and the vial is located on the lower side or to a state that is the reverse of25

this. While either state ismaintained, the stopcock is rotated and the plunger is

inserted and extracted.

[0007] As described above, the drug solution preparation task performed using the

above-described device is troublesome and poses a large burden on the operator. An

apparatus that assists in at least some operations performed by the operator in the30

preparation task is desired.

[0008] In order that the drug solution preparation task can be performedwithin a
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limited space in a safety cabinet, it is desirable that the above-described apparatus is

compact.

[0009] An object of the present invention is to provide a compact apparatus that

reduces the burden of the drug solution preparation task on the operator.

5

Means for Solving Problem

[0010] A first drug solution preparation apparatus according to the present invention

includes: a device holder configured to hold a transfer device that includes a first

connector to which a first container is connectable, a second connector to which a

second container is connectable, and a connection port to which a syringe is10

connectable, the transfer device being switchable between a first state in which the

first connector and the connection port are in communication with each other and a

second state inwhich the second connector and the connection port are in

communication with each other; a stage onwhich the device holder is provided; and a

second container holder configured to hold the second container coaxially with an axis15

of the second connector of the transfer device held by the device holder. The stage can

be turned to a first turning positionwhere the first connector is located higher than the

second connector and a second turning positionwhere the second connector is located

higher than the first connector, so as to change an inclination of the stage. The second

container holder turns together with the stage about a rotation axis of the stage. The20

second container holder can be linearlymoved along a direction of the axis of the

second connector.

[0011] Asecond drug solution preparation apparatus according to the present

invention includes: a device holder configured to hold a transfer device that includes a

first connector to which a first container is connectable, a second connector to which a25

second container is connectable, and a connection port to which a syringe is

connectable, the transfer device being switchable between a first state in which the

first connector and the connection port are in communication with each other and a

second state inwhich the second connector and the connection port are in

communication with each other; a stage onwhich the device holder is provided; and a30

syringe holder configured to hold the syringe. The stage can be turned to a first

turning positionwhere the first connector is located higher than the second connector
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and a second turning positionwhere the second connector is located higher than the

first connector, so as to change an inclination of the stage. The syringe holder holds

the syringe such that a longitudinal direction of the syringe is perpendicular to a

direction of a rotation axis of the stage.

5

Effects of the Invention

[0012] In the first and second drug solution preparation apparatuses according to the

present invention, the device holder that holds the transfer device is provided on the

stage, and the stage can be turned to the first turning position and the second turning

position. The operator need not continuously hold the transfer device. Therefore,10

the burden of the drug solution preparation task on the operator is reduced.

[0013] In the first drug solution apparatus, the second container holder that holds

the second container turns together with the stage and linearlymoves along the axis of

the second connector. The operator need not attach the second container to the

second connector and detach the second container from the second connector, and15

therefore the burden of the drug solution preparation task on the operator is reduced.

The second container can bemoved close to the device holder, and therefore the drug

solution preparation apparatus is substantiallymade compact.

[0014] The second drug solution preparation apparatus includes the syringe holder

that holds the syringe such that the longitudinal direction of the syringe is20

perpendicular to the direction of the rotation axis of the stage. Accordingly, the length

of the entire drug solution preparation apparatus including the syringe along the

rotation axis is small.

Brief Description of Drawings25

[0015] [FIG. 1] FIG. 1 is an exploded perspective view showing a transfer device, a

drug solution bag, a vial, and a syringe that are suitable for a drug solution

preparation apparatus according to one embodiment of the present invention.

[FIG. 2] FIG. 2 is a perspective view showing the drug solution preparation

apparatus according to one embodiment of the present invention.30

[FIG. 3] FIG. 3 is a perspective view showing a state just before preparation of

a drug solution is started using the drug solution preparation apparatus according to
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one embodiment of the present invention.

[FIG. 4] FIG. 4 is a perspective view showing a state inwhich a portion of a

solvent contained in the drug solution bag is collected into the syringe in drug solution

preparation performed using the drug solution preparation apparatus according to one

embodiment of the present invention.5

[FIG. 5A] FIG. 5Ais a perspective view showing a step inwhich a stage is

turned to a third turning position and air inside the syringe is discharged in drug

solution preparation performed using the drug solution preparation apparatus

according to one embodiment of the present invention.

[FIG. 5B] FIG. 5B is a side view of FIG. 5A.10

[FIG. 6] FIG. 6 is a perspective view showing a state inwhich the vial is held

by a vial holder in drug solution preparation performed using the drug solution

preparation apparatus according to one embodiment of the present invention.

[FIG. 7] FIG. 7 is a perspective view showing a state inwhich the vial is

connected to a second connector in drug solution preparation performed using the drug15

solution preparation apparatus according to one embodiment of the present invention.

[FIG. 8] FIG. 8 is a perspective view showing a state inwhich the vial into

which a solvent has been injected is separated from the transfer device in drug

solution preparation performed using the drug solution preparation apparatus

according to one embodiment of the present invention.20

[FIG. 9A] FIG. 9Ais a perspective view showing a state inwhich the stage is

turned to a second turning position in drug solution preparation performed using the

drug solution preparation apparatus according to one embodiment of the present

invention.

[FIG. 9B] FIG. 9B is a side view of FIG. 9A.25

[FIG. 9C] FIG. 9C is a cross-sectional view showing a secondmalemember of

the second connector that is stuck into a stopper body of the vial in the state shown in

FIG. 9A.

[FIG. 10] FIG. 10 is a side view showing a state inwhich the stage is turned to

a fourth turning position in drug solution preparation performed using the drug30

solution preparation apparatus according to one embodiment of the present invention.

[FIG. 11] FIG. 11 is a side view showing a step in which the stage is turned to
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the second turning position and air is sucked into the syringe in drug solution

preparation performed using the drug solution preparation apparatus according to one

embodiment of the present invention.

Description of the Invention5

[0016] First and second drug solution preparation apparatuses according to the

present invention each include: a device holder configured to hold a transfer device

that includes a first connector to which a first container is connectable, a second

connector to which a second container is connectable, and a connection port to which a

syringe is connectable, the transfer device being switchable between a first state in10

which the first connector and the connection port are in communicationwith each

other and a second state inwhich the second connector and the connection port are in

communication with each other; and a stage onwhich the device holder is provided.

The stage can be turned to a first turning position where the first connector is located

higher than the second connector and a second turning positionwhere the second15

connector is located higher than the first connector, so as to change an inclination of

the stage.

[0017] The first drug solution preparation apparatus according to the present

invention further includes a second container holder configured to hold the second

container coaxially with an axis of the second connector of the transfer device held by20

the device holder. The second container holder turns togetherwith the stage about a

rotation axis of the stage. The second container holder can be linearlymoved along a

direction of the axis of the second connector.

[0018] In the first drug solution preparation apparatus, the second containermay be

moved along the direction of the axis of the second connector when the stage is located25

at the second turning position. This aspect makes it possible to adjust the depth of

connection between the second connector and the second container, and therefore is

advantageous in terms of collecting the entire amount of a drug solution contained in

the second container.

[0019] The first drug solution preparation apparatusmay further include a linear30

drivingmechanism configured to linearlymove the second container holder. The

linear drivingmechanismmay be arranged on a side that is opposite to a side of the
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stage onwhich the device holder is provided. This aspect is advantageous in terms of

making the drug solution preparation apparatus compact by keeping the size of the

drug solution preparation apparatus from increasing as a result of providing the linear

drivingmechanism.

[0020] The first drug solution preparation apparatusmay further include a syringe5

holder configured to hold the syringe. The syringe holdermay hold the syringe such

that a longitudinal direction of the syringe is perpendicular to a direction of the

rotation axis of the stage. This aspect is advantageous in terms of reducing the length

of the entire drug solution preparation apparatus including the syringe along the

rotation axis.10

[0021] The second drug solution preparation apparatus according to the present

invention further includes a syringe holder configured to hold the syringe. The

syringe holder holds the syringe such that a longitudinal direction of the syringe is

perpendicular to a direction of a rotation axis of the stage.

[0022] The second drug solution preparation apparatusmay further include a second15

container holder configured to hold the second container. The second container holder

may hold the second container coaxially with an axis of the second connector of the

transfer device held by the device holder. The second container holdermay linearly

move along a direction of the axis of the second connector. This aspect eliminates the

need for the second container to be attached to and detached from the second20

connector by the operator, and therefore is advantageous in terms of reducing the

burden of the drug solution preparation task on the operator.

[0023] The second container holdermay turn togetherwith the stage about a

rotation axis of the stage. This aspect is advantageous in terms ofmaking the drug

solution preparation apparatus compact. Also, this aspectmakes it possible to25

connect the second container to the second connector and separate the second

container from the second connector, irrespective of the turning position of the stage.

[0024] In the first and second drug solution preparation apparatuses, the syringe

holdermay hold the syringe such that the longitudinal direction of the syringe is

inclined relative to a direction of an axis of the first connector and a direction of an axis30

of the second connector. This aspect is advantageous in terms of reducing the length

of the drug solution preparation apparatus along the rotation axis.
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[0025] The drug solution preparation apparatus according to the present invention

may be configured such that the syringe holder is capable of holding the syringe in a

state inwhich the syringe is inverted and a leading end of the syringe is oriented

downward. This aspect makes it possible to accurately inject a desired amount of a

drug solution into a drug solution bag, and therefore is advantageous in terms of5

suppressing a preparation error of the drug solution.

[0026] The drug solution preparation apparatus according to the present invention

may be configured such that the syringe holder is capable of holding the syringe in a

state inwhich the syringe is upright and a leading end of the syringe is oriented

upward. This aspectmakes it possible to accuratelymeasure a solvent contained in10

the syringe as desired, and therefore is advantageous in terms of suppressing a

preparation error of the drug solution.

[0027] The syringe holdermay turn togetherwith the stage about the rotation axis of

the stage. This aspect prevents a channel (e.g., a tube) that connects a tubular

portion and the syringe to each other from twistingwhen the stage is turned. Also,15

this aspectmakes it possible to change the orientation of the syringe to the upright

state and/or the inverted state as described above using amechanism for turning the

stage, and therefore is advantageous in terms of simplifying the configuration of the

drug solution preparation apparatus.

[0028] When the stage is located at the first turning position, the stagemay be20

inclined. This aspect is advantageous in terms of reducing the height and the depth

of the drug solution preparation apparatus. Also, this aspect is advantageous in

terms ofmaking it easy to perform operations for attaching the device and a drug

solution bag to the drug solution preparation apparatus and detaching the device and

the drug solution bag from the drug solution preparation apparatus in a state inwhich25

the stage is located at the first turning position.

[0029] When the stage is located at the second turning position, the second container

may be in an inverted state in which a stopper body that seals an opening of the

second container is oriented downward, and the first containermay be in an upright

state inwhich a port of the first container is oriented upward. Arranging the second30

container in the inverted state is advantageous in terms of collecting a drug solution

from the second container into the syringe. Arranging the first container in the



9

upright state is advantageous in terms of sucking air from the first container.

[0030] The first and second drug solution preparation apparatusesmay further

include a plunger operating portion configured to insert a plunger into an outer

cylinder of the syringe and extract the plunger from the outer cylinder of the syringe.

This aspect eliminates the need for the plunger to be inserted and extracted by the5

operator, and therefore is advantageous in terms of reducing the burden of the drug

solution preparation task on the operator.

[0031] The stagemay include amechanism for holding the first container so as not to

separate from the stagewhen the stage is turned such that the first container

connected to the first connector is located below the stage. This aspect eliminates the10

need for the first container to be held by the operator, and therefore is advantageous in

terms of reducing the burden on the operator.

[0032] The first and second drug solution preparation apparatusesmay further

include a rotation driving apparatus configured to turn the stage. This aspect

eliminates the need for the stage onwhich the transfer device ismounted to be turned15

by the operator, and therefore is advantageous in terms of reducing the burden of the

drug solution preparation task on the operator.

[0033] The first and second drug solution preparation apparatusesmay further

include a stopcock operating portion for rotating a stopcock that is provided in the

transfer device. The stopcock operating portionmay rotate the stopcock such that a20

channel inside the transfer device is switched between the first state and the second

state. This aspect eliminates the need for the stopcock to be rotated by the operator,

and therefore is advantageous in terms of reducing the burden of the drug solution

preparation task on the operator.

[0034] The first containermay be an easily deformable container inwhich a liquid is25

contained. In this case, the first connector is directly or indirectly connected to a port

of the container.

[0035] The second containermay be a vial inwhich a drug in the form of powder is

enclosed. In this case, the second connector is directly or indirectly connected to an

opening of the vial.30

[0036] The following describes the present invention in detail showing preferred

embodiments. However, it goeswithout saying that the present invention is not
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limited to the following embodiments. Each drawing referred to below schematically

shows an embodiment of the present invention. Accordingly, portions shown in the

drawings referred to belowmay be changed or omitted, or anymember of

configurationmay be added, within the scope of the present invention. In the

drawings referred to in the description of embodiments, the same or corresponding5

members are denoted using the same reference numeral.

[0037] 1. Transfer Device

FIG. 1 is an exploded perspective view showing a transfer device (hereinafter

simply referred to as “device”) 800, a drug solution bag (first container) 910, a vial10

(second container) 950, and a syringe 980 that are suitable for a drug solution

preparation apparatus 1 (see FIG. 2 described below) according to one embodiment of

the present invention.

[0038] The device 800 includes a first connector 810 to which the drug solution bag

910 is to be connected, a second connector 820 to which the vial 950 is to be connected,15

and a connection port 850 to which the syringe 980 is to be connected. The first

connector 810 and the second connector 820 are arranged such that their axes (not

shown) are parallel to each other (i.e., in the up-down direction in FIG. 1) and are open

towardmutually opposite sides. Atubular portion 830 that has a hollow

substantially cylindrical shape and is open at both ends is provided between the first20

connector 810 and the second connector 820. The tubular portion 830 extends

substantially perpendicularly to the axes of the first connector 810 and the second

connector 820. Astopcock 840 is inserted into one end of the tubular portion 830.

The connection port 850 is connected to the other end of the tubular portion 830 via a

soft tube 852. The connection port 850 has a hollow substantially cylindrical shape.25

[0039] The drug solution bag 910 is not limited, but is ordinarily an easily deformable

liquid-tight container. The drug solution bag 910 in the present embodiment is a

bag-shapedmember that is obtained by overlaying two soft substantially rectangular

sheets on each other and sealing outer peripheral edge portions thereof using a

weldingmethod (e.g., heat sealingmethod or ultrasonic weldingmethod), for example.30

However, the drug solution bag in the present invention is not limited thereto, and

may be a container that ismanufactured using a blowmoldingmethod or the like, for
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example. The shape of the drug solution bag 910 freely changes as a result of the

content of the drug solution bag 910moving under gravity or an external force being

applied to the drug solution bag 910, for example. Asolvent (e.g., physiological saline

solution) for dissolving a drug contained in the vial 950 is contained in the drug

solution bag 910 in an initial state. The drug solution bag 910 includes a port 9115

throughwhich a liquid is introduced into or discharged from the drug solution bag 910.

The opening of the port 911 is sealed using a stopper body (e.g., a rubber stopper, not

shown). Ahole 918 is provided in an end of the drug solution bag 910 on the side

opposite to the port 911. The hole 918 is used to suspend the drug solution bag 910 in

a state inwhich the port 911 is located on the lower sidewhen a drug solution10

contained in the drug solution bag 910 is administered to a patient.

[0040] The port 911 of the drug solution bag 910 is connected to the first connector

810 via an adapter 920. Although the adapter 920may have any configuration, the

adapter 920 in the present embodiment is substantially the same as that described in

Patent Document 2. The adapter 920 includes a plurality of engagement claws 92215

and a puncture needle 921 that includes a sharp leading end, on the drug solution bag

910 side, and amixed injection port 925 that includes an elastic partitionmember

called a septum, on the first connector 810 side. The puncture needle 921 and the

mixed injection port 925 are in communicationwith each other. The adapter 920 is

connected to the port 911 in a state inwhich the puncture needle 921 is stuck into the20

stopper body of the port 911 of the drug solution bag 910 and the engagement claws

922 are engagedwith the port 911. The adapter 920 cannot be separated from the

port 911 unless the engagement claws 922 are disengaged from the port 911.

[0041] The first connector 810 is a lever lock connector (see Patent Document 1, for

example) that includes a rod-shaped first malemember (not shown) and a lock lever25

812 that is providedwith a claw (not shown) that protrudes toward the firstmale

member. Ahollow substantially cylindrical hood surrounds the firstmalemember.

The firstmalemember defines the axis of the first connector 810. Inside the first

malemember, a channel is provided extending along the longitudinal direction of the

firstmalemember. The channel is in communicationwith the tubular portion 830.30

The firstmalemember is inserted into the elastic partitionmember of themixed

injection port 925 of the adapter 920 and the claw of the lock lever 812 is engagedwith
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themixed injection port 925 of the adapter 920. The adapter 920 cannot be separated

from the first connector 810 unless the claw of the lock lever 812 is disengaged from

themixed injection port 925. The drug solution bag 910 is brought into

communication with the tubular portion 830 via the adapter 920 and the first male

member of the first connector 810.5

[0042] Although the drug solution bag 910 is connected to the first connector 810 via

the adapter 920 in the present embodiment, the present invention is not limited to this

configuration, and a configuration is also possible in which the drug solution bag 910 is

directly connected to the first connector 810 not via the adapter 920, for example.

[0043] The vial 950 includes a bottlemain body 951 and a stopper body (rubber10

stopper) 956. The bottle main body 951 ismade of a hardmaterial that does not

substantially deform, such as glass. The bottlemain body 951 is a hollow cylindrical

container that includes an opening on the upper side. Aliquid is introduced into or

discharged from the vial 950 through the opening. The bottlemain body 951 is

providedwith a flange 952 that surrounds the opening and protrudes in a radial15

direction. As a result of the stopper body 956 being fitted into the opening of the

bottlemain body 951, the opening is sealed in an air-tight and liquid-tightmanner. A

drug in the form of powder (not shown) is contained in the vial 950 in an initial state.

[0044] Avial shield 960 is attached to the vial 950 to cover the stopper body 956.

Although the vial shield 960may have any configuration, the vial shield 960 in the20

present embodiment is substantially the same as that described in Patent Document 3.

The vial shield 960 includes a circular thin plate-shaped valve body 961 that ismade of

an elastic material, such as rubber, and amain body 962 that holds the valve body 961.

Themain body 962 is providedwith a plurality of claws. The vial shield 960 is

attached to the vial 950 in a state inwhich the valve body 961 is overlaid on the upper25

surface of the stopper body 956 and the claws are engagedwith the flange 952 of the

bottlemain body 951. The vial shield 960 cannot be separated from the vial 950

unless the claws are disengaged from the flange 952. When the vial shield 960 is

attached to the vial 950, a portion of the flange 952 of the bottlemain body 951 is

exposed to the outside.30

[0045] The vial 950 is connected to the second connector 820 in a state inwhich the

vial shield 960 is attached to the vial 950. Although the second connector 820may
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have any configuration, the second connector 820 in the present embodiment is

substantially the same as that described in Patent Document 4. The second

connector 820 includes a substantially cylindrical slider 825 and a substantially

cylindrical connectormain body 821 that is formed so as to constitute a single piece

togetherwith the tubular body 830. The slider 825 is coaxially inserted into the5

connectormain body 821 and ismovable in the axial direction relative to the connector

main body 821. The connectormain body 821 includes a rod-shaped secondmale

member (not shown) that is coaxial with the connectormain body 821. The connector

main body 821 surrounds the secondmalemember. The secondmalemember

defines the axis of the second connector 820. The secondmalemember is a puncture10

needle that includes a sharp leading end. Inside the secondmalemember, a liquid

channel and a gas channel are provided independently of each other extending along

the longitudinal direction of the secondmalemember (see FIG. 9C described later).

The slider 825 is providedwith a plurality of claws (not shown) that protrude toward

the secondmalemember.15

[0046] When the second connector 820 is connected to the vial 950, the secondmale

member penetrates the valve body 961 of the vial shield 960 and the stopper body 956

of the vial 950 in this order. The vial 950 is brought into communication with the

tubular portion 830 via the liquid channel and the gas channel of the secondmale

member. The flange 952 of the vial 950 is inserted into the slider 825 and the claws of20

the slider 825 engage with the flange 952. The slider 825 is inserted into the

connectormain body 821 togetherwith the vial 950.

[0047] The vial 950 cannot be separated from the second connector 820 unless the

claws of the slider 825 are disengaged from the flange 952 of the vial 950. The second

connector 820 is configured such that, if the vial 950 is strongly pulled away from the25

second connector 820 in a state inwhich the vial 950 and the slider 825 are located at a

maximum extraction position as a result of having been extracted from the connector

main body 821 by amaximum length, the claws are disengaged from the flange 952

and the vial 950 can be separated from the second connector 820. Arelease button

827 is provided on the second connector 820. Unless the release button 827 is in a30

state of being pressed in a radially inward direction, the vial 950 and the slider 825

cannot be extracted from the connectormain body 821 to themaximum extraction
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position, and accordingly the vial 950 cannot be separated from the second connector

820.

[0048] In the present embodiment, the vial 950 is connected to the second connector

820 in a state inwhich the vial shield 960 is attached to the vial 950, but the present

invention is not limited to this configuration, and a configuration is also possible in5

which the vial 950 is connected to the second connector 820with the vial shield 960 not

being attached to the vial 950, for example. The second connector 820may have a

configuration inwhich the release button 827 is omitted and the vial 950 and the

slider 825 can be extracted from the connectormain body 821 to themaximum

extraction positionwithout pressing the release button 827. The second connector10

820may also have a configuration fromwhich the slider 825 is omitted and that is

similar to the configuration of a second connector described in Patent Document 1.

[0049] The stopcock 840 includes a columnar insertion portion (not shown) that is

inserted into the tubular portion 830 and an operation lever 841 that is exposed to the

outside. The insertion portion and the operation lever 841 are linked to each other at15

a right angle to form a substantially “T” shape. Aplurality of channels (not shown)

are provided inside the insertion portion. As a result of the stopcock 840 being

rotated relative to the tubular portion 830, the plurality of channels provided inside

the insertion portion are rotated. When the stopcock 840 is located at a first rotation

position (a first state), the channel inside the first malemember of the first connector20

810 is in communication with the connection port 850. When the stopcock 840 is

located at a second rotation position (a second state), the liquid channel inside the

secondmale connector of the second connector 820 is in communicationwith the

connection port 850. As described above, by rotating (in the present embodiment,

rotating by 180 degrees) the stopcock 840, the channels within the device 800 can be25

switched between the first state inwhich the drug solution bag 910 is in

communication with the syringe 980 and the second state inwhich the vial 950 is in

communication with the syringe 980. Note that, in the first state (first rotation

position), the liquid channel and the gas channel inside the secondmalemember of the

second connector 820 are sealed by the stopcock 840. In the second state (second30

rotation position), the gas channel inside the secondmalemember of the second

connector 820 is in communicationwith the channel inside the firstmalemember of
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the first connector 810.

[0050] Similarly to an ordinary syringe, the syringe 980 includes a hollow cylindrical

outer cylinder (also called “barrel”) 981 and a plunger (also called “pusher”) 985 that

can be inserted into and extracted from the outer cylinder 981. The leading end of the

outer cylinder 981 is connected to the connection port 850 (in FIG. 1, the leading end is5

inserted into the connection port 850 and cannot be seen). A finger flange 982 that

protrudes outward and to which a finger can be hooked is provided at a rear end of the

outer cylinder 981. Asubstantially circular pressing plate 986 is provided at a rear

end of the plunger 985.

[0051] Amethod for preparing a drug solution using the device 800 is substantially10

the same as that described in Patent Document 1. Adrug solution can be prepared

using the device 800 in the samemanner as that described in Patent Document 1,

without using the drug solution preparation apparatus of the present invention.

[0052] 2. Configuration of Drug Solution PreparationApparatus15

FIG. 2 is a perspective view showing the drug solution preparation apparatus

(hereinafter referred to as a “preparation apparatus”) 1 according to one embodiment

of the present invention. The preparation apparatus 1 includes a stage (main stage)

10, a device holder 20, a syringe holder 30, and a vial holder 50.

[0053] Asupport 15 that extends along the vertical direction is provided on the upper20

surface of a base plate (not shown) that serves as the base of the preparation

apparatus 1. Arotary side plate 16 is connected to the support 15 in a rotatable

manner. Arotation driving apparatus 17 that is interposed between the support 15

and the rotary side plate 16 rotates the rotary side plate 16. The rotation axis of the

rotary side plate 16 (hereinafter simply referred to as the “rotation axis”) is parallel to25

the horizontal direction. The rotary side plate 16 is a plate-shapedmember that

includes a flat main surface (the surface having the largest area) 16a on the side

opposite to the support 15. Themain surface 16a is perpendicular to the rotation axis.

The stage 10 is provided on themain surface 16a of the rotary side plate 16. The

stage 10 is a substantially rectangular thin plate-shapedmember that includes a flat30

placement surface 10a. The placement surface 10a is perpendicular to themain

surface 16a of the rotary side plate 16 and parallel to the rotation axis. Aside 11 of
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the stage 10 is fixed to themain surface 16a of the rotary side plate 16. For the sake

of convenience of the following description, a direction that is parallel to the side 11will

be referred to as a “first directionD1” of the stage 10. The first direction D1 is parallel

to the placement surface 10a and perpendicular to the rotation axis.

[0054] On the placement surface 10a of the stage 10, the device holder 20 is provided5

on one side in the first directionD1 and a hook 18 is provided on the other side in the

first directionD1.

[0055] The device holder 20 includes a first holding portion 21, the entirety ofwhich

has a substantially “U” shape, and a second holding portion 22 that extends straight in

parallel to the rotation axis of the rotary side plate 16. The first holding portion 2110

includes a pair of holding pieces that extend perpendicularly to the placement surface

10a. The pair of holding pieces face each other in the direction of the rotation axis.

The first holding portion 21 holds the device 800 by pinching the connectormain body

821 (see FIG. 1).

[0056] The hook 18 is curved and has a hook shape so that the hook can be inserted15

into the hole 918 (see FIG. 1) of the drug solution bag 910 and engagewith the drug

solution bag 910. The hook 18 can bemoved along the first directionD1 using a

linear guidemechanism 19 and can be fixed at a desired position in the first direction

D1 relative to the stage 10. The position of the hook 18 is appropriately adjusted

according to the size of the drug solution bag 910 (in particular, the distance between20

the port 911 and the hole 918).

[0057] Asyringe stage 35 is also provided on themain surface 16a of the rotary side

plate 16. The syringe stage 35 is inclined relative to the placement surface 10a of the

stage 10. The syringe holder 30 is provided on the syringe stage 35. The syringe

holder 30 includes a plurality of semi-cylindrical placement surfaces that conform to25

the outer circumferential surface of the outer cylinder 981. The syringe holder 30

includes a slot-shaped groove that is adjacent to the placement surfaces so that the

finger flange 982 (see FIG. 1) protruding from the outer cylinder 981 can fit in the

groove.

[0058] Aplunger operating portion 33 is also provided on the syringe stage 35. The30

plunger operating portion 33 includes a slot-shaped groove so that the pressing plate

986 (see FIG. 1) of the plunger 985 can fit in the groove. The plunger operating
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portion 33 can linearly reciprocate so that the plunger 985 can be inserted into and

extracted from the outer cylinder 981. The plunger operating portion 33 ismoved

using a plunger drivingmechanism 34. Although the plunger drivingmechanism 34

may have any configuration, for example, a desired single axis actuator, such as a

cylinder apparatus or a feed screw, can be used as the plunger drivingmechanism 34.5

The plunger drivingmechanism 34 is provided in the syringe stage 35.

[0059] Astopcock operating portion 40 is provided in the vicinity of the device holder

20 so as to be adjacent to the device holder 20 in the horizontal direction. The

stopcock operating portion 40 includes a rotor 41 and a drivingmechanism 42 that

rotates the rotor 41. The rotor 41 has a shape that fits to the operation lever 841 (see10

FIG. 1) of the stopcock 840 of the device 800. In a state inwhich the operation lever

841 is fitted to the rotor 41, the operation lever 841 rotates together with the rotor 41.

The rotation axis of the rotor 41 is parallel to the rotation axis of the rotary side plate

16. Although the stopcock operating portion 40 is provided on the rotary side plate 16

in the present embodiment, the present invention is not limited to this configuration,15

and the stopcock operating portion 40may be provided on the stage 10, for example.

[0060] The vial holder 50 includes a pair of chucks 51 that securely hold the bottle

main body 951 (see FIG. 1) of the vial 950 in the diametrical direction of the bottle

main body 951. Each of the pair of chucks 51 can bemoved to increase or reduce the

distance therebetween. The vial holder 50 holds the vial 950 such that the central20

axis of the vial 950 is parallel to the first direction D1. The vial holder 50 is provided

on a plate-shapedmovable piece 55. Themovable piece 55 is linked to the stage 10 so

as to be linearlymovable along the first direction D1 (i.e., the central axis of the vial

950). A linear drivingmechanism 56moves themovable piece 55 along the first

directionD1 togetherwith the vial holder 50. Although the linear drivingmechanism25

56may have any configuration, for example, a desired single axis actuator, such as a

cylinder apparatus or a feed screw, can be used as the linear drivingmechanism 56.

The linear drivingmechanism 56 is arranged on the side opposite to the placement

surface 10a of the stage 10. A fixed portion of the linear drivingmechanism 56 is

fixed to the rotary side plate 16 (or the stage 10) and amovable portion of the linear30

drivingmechanism 56 is connected to themovable piece 55, although this is not shown.

Movement of the vial holder 50 in the direction toward the device holder 20will be
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referred to as “forwardmovement” andmovement of the vial holder 50 in the direction

away from the device holder 20will be referred to as “backwardmovement”.

[0061] The rotary side plate 16 rotates about the rotation axis that is parallel to the

horizontal direction. When the rotary side plate 16 rotates, the stage 10, the device

holder 20, the syringe holder 30, the plunger operating portion 33, the stopcock5

operating portion 40, and the vial holder 50, which are provided directly or indirectly

on the rotary side plate 16, also rotate about the common rotation axis together with

the rotary side plate 16. The rotation axis of the rotary side plate 16 also serves as

the rotation axis of the stage 10.

[0062] Although a detailed descriptionwill be given later, the stage 10 can be10

positioned at four typical turning positions as a result of the rotary side plate 16

rotating. That is, the stage 10 can be turned to a first turning position shown in FIGS.

2 to 4 and 6 to 8, a second turning position shown in FIGS. 9Ato 9C and 11, a third

turning position shown in FIGS. 5Aand 5B, and a fourth turning position shown in

FIG. 10, so as to change the inclination of the stage 10.15

[0063] The rotation driving apparatus 17 of the rotary side plate 16, the plunger

drivingmechanism 34 of the plunger operating portion 33, the drivingmechanism 42

of the stopcock operating portion 40, the vial holder 50, and the linear driving

mechanism 56 of the vial holder 50 are controlled by a controller (not shown). The

preparation apparatus 1may further include a transfer apparatus (e.g., a robot) for20

moving the vial 950 to a desired position including the vial holder 50, or a camera for

performing image recognition of the vial 950 and/or the syringe 980. The controller

may control operations of each portion of the preparation apparatus 1 based on

information obtained from the camera.

25

[0064] 3. Drug Solution PreparationMethodUsing Drug Solution Preparation

Apparatus

The following describes amethod for preparing a drug solution using the

preparation apparatus 1.

[0065] First, the device 800, the drug solution bag 910, the adapter 920, the vial 950,30

and the vial shield 960 are prepared as shown in FIG. 1. The syringe 980 is

connected to the connection port 850 of the device 800. The plunger 985 is inserted to
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the innermost end of the outer cylinder 981. The stopcock 840 of the device 800 is

located at the second rotation position (second state) and the connection port 850 is in

communication with the second connector 820. Asolvent (e.g., physiological saline

solution) is contained in the drug solution bag 910. The drug solution bag 910may

further contain a small amount of air. The adapter 920 is connected to the port 911 of5

the drug solution bag 910, and also connected to the first connector 810 of the device

800. Adrug (e.g., anticancer drug) in the form of powder is contained in the vial 950.

The vial shield 960 is attached to the vial 950.

[0066] Also, the preparation apparatus 1 shown in FIG. 2 is prepared. The

preparation apparatus 1 is installed in a safety cabinet that is ordinarily usedwhen10

preparing a drug solution containing an anticancer drug. If the preparation

apparatus 1 is housed in the safety cabinet, the possibility of the drug leaking to the

outside decreases, and this is advantageouswhen preparing a drug solution using a

dangerous drug, such as an anticancer drug, in terms of preventing the operator from

being exposed to the drug. The stage 10 is located at the first turning position. The15

stage 10 located at the first turning position is inclined relative to the horizontal

direction. More specifically, the first directionD1 of the stage 10 is inclined relative to

the horizontal direction (i.e., is not parallel or perpendicular to the horizontal direction)

such that the hook 18 is located higher than the device holder 20. The vial holder 50

is located at the farthest position from the device holder 20.20

[0067] Next, as shown in FIG. 3, the device 800 is held by the device holder 20 and

the drug solution bag 910 is placed on the stage 10.

[0068] The second connector 820 (specifically, the connectormain body 821, see FIG.

1) of the device 800 is fitted into the substantially “U” shaped first holding portion 21 of

the device holder 20. The release button 827 (see FIG. 1) of the second connector 82025

enters the state of being pressed by the first holding portion 21. The tubular portion

830 of the device 800 is placed on the second holding portion 22 of the device holder 20

in parallel to the rotation axis of the stage 10. The axes of the first connector 810 and

the second connector 820 are parallel to the first directionD1. When the device 800 is

held by the device holder 20, the device 800 cannotmove in the first direction D1.30

The first connector 810 is located higher than the second connector 820 because the

stage 10 is located at the first turning position.
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[0069] The operation lever 841 (see FIG. 1) of the stopcock 840 engageswith the rotor

41 of the stopcock operating portion 40.

[0070] The drug solution bag 910 is placed on the placement surface 10a (see FIG. 2)

of the stage 10. As a result of the hook 18 being inserted into the hole 918 of the drug

solution bag 910, the drug solution bag 910 is locked on the hook 18. The hook 18 is5

fixed to the stage 10 in a state of being positioned in the first directionD1 so as to

slightly pull on the drug solution bag 910 in the first directionD1. The port 911 of the

drug solution bag 910 is oriented diagonally downward.

[0071] As described above, the drug solution bag 910 is an easily deformable

bag-shaped container and contains a solvent. The drug solution bag 910 can be easily10

placed on the stage 10 because the placement surface 10a of the stage 10 faces

diagonally upward. After the drug solution bag 910 is placed on the stage 10, the

stage 10 supports the drug solution bag 910, and accordingly the shape of the drug

solution bag 910 is stablymaintained.

[0072] The outer cylinder 981 of the syringe 980 is placed and held on the15

semi-cylindrical placement surfaces of the syringe holder 30. The finger flange 982

(see FIG. 1) of the outer cylinder 981 fits in the slot-shaped groove provided in the

syringe holder 30. Accordingly, the outer cylinder 981 cannotmove in the

longitudinal direction of the outer cylinder 981 (i.e., the insertion/extraction direction of

the plunger 985). The pressing plate 986 of the plunger 985 is fitted in the20

slot-shaped groove in the plunger operating portion 33. The position of the plunger

985 in the insertion/extraction direction relative to the outer cylinder 981 is defined by

the plunger operating portion 33. The longitudinal direction of the syringe 980 (or the

outer cylinder 981) is perpendicular to the rotation axis of the stage 10 (or the rotary

side plate 16). Also, the longitudinal direction of the syringe 980 is inclined forming25

an acute angle with respect to the first direction D1 of the stage 10. The tube 852

connecting the tubular portion 830 and the outer cylinder 981 to each other is curved

substantially at a right angle. In the present embodiment, when the stage 10 is

located at the first turning position, the longitudinal direction of the syringe 980 is

parallel to the horizontal direction. However, the present invention is not limited to30

this configuration, and the longitudinal direction of the syringe 980may be inclined

relative to the horizontal directionwhen the stage 10 is located at the first turning
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position.

[0073] The above-described operations aremanually performed by the operator.

[0074] Next, as shown in FIG. 4, the rotor 41 of the stopcock operating portion 40

rotates in the direction of an arrowR1 to rotate the stopcock 840 to the first rotation

position. Thus, the device 800 transitions to the first state inwhich the drug solution5

bag 910 is in communicationwith the syringe 980.

[0075] Next, the plunger operating portion 33moves in the direction of an arrow P1

to extract the plunger 985 from the outer cylinder 981. Aportion of the solvent

contained in the drug solution bag 910 is collected into the syringe 980 via the adapter

920 and the device 800. Even if air is contained in the drug solution bag 910, the air10

does not flow out from the drug solution bag 910.

[0076] Before the plunger 985 is extracted in the direction of the arrowP1 in the

state shown in FIG. 4, air exists in the channel from the port 911 of the drug solution

bag 910 to the syringe 980 (i.e., the channel inside the adapter 920 and the device 800

(specifically, the first connector 810, the tubular portion 830, the tube 852, and the15

connection port 850)). Accordingly, in some cases, as a result of the plunger 985 being

extracted in the direction of the arrowP1, first, air inside the channel flows into the

syringe 980 and then the solvent flows into the syringe 980. Therefore, the following

operationmay be performed as desired to discharge air that has flown into the syringe

980.20

[0077] That is, as shown in FIGS. 5Aand 5B, the stage 10 is turned in the direction

of an arrowA1 to the third turning position.

[0078] Note that, in the present embodiment, asmost clearly shown in FIG. 5B, the

vial holder 50 ismoved forward in the direction of an arrowB1 before the stage 10 is

turned in the direction of the arrowA1. This is for reducing the turning radius to25

enable turningwithin a limited space inside the safety cabinet. If the stage 10 can be

turnedwithout the vial holder 50 collidingwith surroundingmembers, the vial holder

50 need not bemoved forward.

[0079] When the stage 10 is located at the third turning position, the syringe 980 is

upright with the leading end of the syringe 980 being oriented upward. The30

longitudinal direction of the syringe 980 is parallel to the vertical direction. Air inside

the syringe 980 gathers at the vicinity of the leading end. In this state, the plunger
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operating portion 33moves in the direction of an arrow P2 to insert the plunger 985

into the outer cylinder 981. The air inside the syringe 980 flows from the syringe 980

through the device 800 (specifically, the connection port 850, the tube 852, the tubular

portion 830, and the first connector 810) and the adapter 920 toward the drug solution

bag 910. All of the air inside the syringe 980 is discharged from the syringe 980. As5

a result, the solvent contained in the syringe 980 can be accuratelymeasured.

[0080] Next, as shown in FIG. 6, the stage 10 is turned in the direction of an arrow

A2 to return to the first turning position (see FIGS. 2 to 4). Subsequently, the vial

holder 50 ismoved backward in the direction of an arrowB2. Then, the vial (first

vial) 950 is placed on the vial holder 50. The vial 950may be placed on the vial holder10

50 by the operator or using a transfer device (e.g., a robot, not shown). The chucks 51

securely hold the vial 950 (a held state). The vial holder 50 holds the vial 950

coaxially with the second connector 820.

[0081] Next, as shown in FIG. 7, the vial holder 50moves forward in the direction of

an arrowB3 to press the vial 950 into the second connector 820. The secondmale15

member of the second connector 820 penetrates the valve body 961 (see FIG. 1) of the

vial shield 960 and sticks into the stopper body 956 (see FIG. 1) of the vial 950. The

vial 950 is connected to the second connector 820.

[0082] Then, the rotor 41 of the stopcock operating portion 40 rotates in the direction

of an arrowR2 to rotate the stopcock 840 to the second rotation position. Thus, the20

device 800 transitions to the second state inwhich the vial 950 is in communication

with the syringe 980.

[0083] Next, the plunger operating portion 33moves in the direction of an arrow P3

to press the plunger 985 into the outer cylinder 981. The solvent contained in the

syringe 980 is transferred to the vial 950. The solvent is injected into the inclined vial25

950, and therefore the solvent is suppressed from bubbling in the vial 950. As the

solvent is injected into the vial 950, air inside the vial 950 flows into the drug solution

bag 910 via the device 800.

[0084] Next, as shown in FIG. 8, the vial holder 50moves backward in the direction

of an arrowB4 to extract the vial 950 from the second connector 820. As described30

above, the release button 827 (see FIG. 1) of the second connector 820 is in the pressed

state, and accordingly the vial 950 can be separated from the second connector 820.
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Thereafter, the chucks 51 release the vial 950.

[0085] The vial 950 is taken out of the vial holder 50 and shaken to dissolve the

powder drug contained in the vial 950 in the solvent. For example, the operatormay

take out the vial 950 from the vial holder 50, shake the vial 950, and return the vial

950 to the vial holder 50. Alternatively, the vial 950may be shaken using a shaker5

(or vibrator) that vibrates the vial 950, and transferred between the vial holder 50 and

the shaker by the operator or using a transfer apparatus (e.g., a robot). Alternatively,

the vial 950may be shaken using a transfer apparatus (e.g., a robot). As a result of

the drug contained in the vial 950 being dissolved in the solvent, a drug solution is

obtained.10

[0086] The shaken vial 950 is returned to the vial holder 50. The chucks 51 securely

hold the vial 950 again.

[0087] Next, the vial holder 50moves forward in the direction of an arrowB5 to press

the vial 950 into the second connector 820. The vial 950 is connected to the second

connector 820 again.15

[0088] Next, as shown in FIGS. 9Aand 9B, the stage 10 is turned in the direction of

an arrowA3 to the second turning position. Before the stage 10 is turned, the vial

holder 50 ismoved forward. The turning radius is reduced, and therefore the stage

can be easily turned in the limited space inside the safety cabinet. The preparation

apparatus 1 is substantially made compact bymoving the vial holder 50 forward.20

[0089] Asmost clearly shown in FIG. 9B, when the stage 10 is located at the second

turning position, the first direction D1 of the stage 10 is parallel to the vertical

direction. The second connector 820 is located higher than the first connector 810.

The drug solution bag 910 enters an upright state inwhich the drug solution bag 910

is suspended by the device 800with the port 911 being oriented upward. Air25

contained in the drug solution bag 910 gathers at the vicinity of the port 911. The

longitudinal direction of the syringe 980 is inclined relative to the horizontal direction

(i.e., is not parallel or perpendicular to the horizontal direction) such that the leading

end of the syringe 980 is oriented diagonally upward.

[0090] Then, the plunger operating portion 33moves in the direction of an arrow P430

to extract the plunger 985 from the outer cylinder 981. The drug solution contained

in the vial 950 is collected into the syringe 980.
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[0091] FIG. 9C is an enlarged partial cross-sectional view showing a state inwhich

the secondmalemember 822 of the second connector 820 sticks into the stopper body

956 of the vial 950. In FIG. 9C, illustration ofmembers other than the vial 950 and

the secondmalemember 822 is omitted to simplify the drawing. Acap 957 is

attached to the stopper body 956 and the flange 952 to prevent the stopper body 9565

from falling off from the bottlemain body 951. The cap 957 is formed from a sheet of

metal (e.g., aluminum), resin, etc. Acenter region of the stopper body 956 is exposed

to the outside through a circular opening 958 that is provided in the cap 957. As

described above, a liquid channel 823 and a gas channel 824 are provided

independently of each other inside the secondmalemember 822. The liquid channel10

823 is in communication with a horizontal hole 823a in the vicinity of the leading end

of the secondmalemember 822. The horizontal hole 823a extends along a radial

direction of the secondmalemember 822 and is open in the outer circumferential

surface of the secondmalemember 822. The gas channel 824 extends along the

longitudinal direction of the secondmalemember 822 and is open in a tapered surface15

(conical surface) of the leading end of the secondmalemember 822.

[0092] When the stage 10 is located at the second turning position, the vial 950 is

vertically inverted (i.e., turned upside down) such that the stopper body 956 is oriented

downward (see FIG. 9B) Accordingly, the drug solution 870 contained in the vial 950

gathers at the vicinity of the stopper body 956. The opening of the horizontal hole20

823a and the opening of the gas channel 824 are both located above an inner surface

956a of the stopper body 956 and in the drug solution 870. The drug solution can be

easily collected from the vial 950. As a result of the plunger 985 being extracted from

the outer cylinder 981 (see the arrowP4 in FIG. 9B), the drug solution 870 flows from

the horizontal hole 823a into the liquid channel 823, and air contained in the drug25

solution bag 910 flows from the gas channel 824 into the vial 950 in place of the drug

solution 870.

[0093] If the horizontal hole 823a is located at a position that is significantly high

relative to the inner surface 956a of the stopper body 956, all of the drug solution 870

contained in the vial 950 cannot be sucked from the horizontal hole 823a. It is30

desirable to control the insertion depth of the secondmalemember 822 relative to the

stopper body 956 so that the horizontal hole 823a is located at approximately the same
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position as the inner surface 956a of the stopper body 956. The insertion depth of the

secondmalemember 822 changes depending on the distance bywhich the vial holder

50 (i.e., the vial 950) ismoved along the first directionD1 (i.e., the longitudinal

direction of the secondmalemember 822) by the linear drivingmechanism 56. In the

present embodiment, the position of the vial 950 in the first directionD1 is finely5

adjusted by the linear drivingmechanism 56 in the state inwhich the stage 10 is

located at the second turning position (see FIGS. 9Ato 9C), such that the horizontal

hole 823a is located at approximately the same position as the inner surface 956a of

the stopper body 956. The position of the vial 950may be finely adjusted while

monitoring the horizontal hole 823a and the inner surface 956a of the stopper body10

956 using a camera that is installed outside the vial 950, for example. Alternatively,

the vial 950may gradually bemoved upward as the amount of the drug solution 870

contained in the vial 950 decreases. Note that the position of the vial 950 in the first

directionD1may be finely adjusted before the stage 10 is turned to the second turning

position (see FIGS. 9Ato 9C). The fine adjustment is an optional operation, andmay15

be omitted.

[0094] Thus, approximately the entire amount of the drug solution 870 contained in

the vial 950 is collected into the syringe 980.

[0095] Next, the rotor 41 of the stopcock operating portion 40 rotates in the direction

of an arrowR3 to rotate the stopcock 840 to the first rotation position. Thus, the20

device 800 transitions to the first state inwhich the drug solution bag 910 is in

communication with the syringe 980.

[0096] Next, as shown in FIG. 10, the stage 10 is turned in the direction of an arrow

A4 to the fourth turning position. When the stage 10 is located at the fourth turning

position, the syringe 980 is invertedwith the leading end of the syringe 980 being25

oriented downward. The longitudinal direction of the syringe 980 is parallel to the

vertical direction. The drug solution contained in the syringe 980 gathers at the

vicinity of the leading end.

[0097] The drug solution bag 910 is located on the lower side of the stage 10.

However, the device holder 20 holds the port 911 of the drug solution bag 910 via the30

device 800 and the adapter 920 and the hook 18 engageswith the hole 918 (see FIG. 1)

of the drug solution bag 910, and therefore the drug solution bag 910 is kept from
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falling from the stage 10 and held substantially along the placement surface 10a. The

operator need not hold the drug solution bag 910.

[0098] The plunger operating portion 33moves in the direction of an arrowP5 to

press the plunger 985 into the outer cylinder 981. The drug solution contained in the

syringe 980 is transferred to the drug solution bag 910. Even if air is contained in the5

syringe 980, the drug solution flows out first from the syringe 980. Adesired amount

of the drug solution can be transferred to the drug solution bag 910 by controlling the

amount bywhich the plunger 985 is pressed into the outer cylinder 981.

[0099] Theremay be cases inwhich, even if the plunger 985 is pressed into the

innermost end of the outer cylinder 981 in the state shown in FIG. 10, a portion of the10

drug solution is left in the channel from the syringe 980 to the drug solution bag 910

(i.e., the channel inside the device 800 (specifically, the connection port 850, the tube

852, the tubular portion 830, and the first connector 810) and the adapter 920) and

cannot be transferred to the drug solution bag 910. Therefore, the following operation

may be performed as necessary. This operation is effective in a case inwhich the15

entire amount of the drug solution contained in the syringe 980 is transferred to the

drug solution bag 910, for example.

[0100] First, the plunger 985 is pressed into the innermost end of the outer cylinder

981 in the state shown in FIG. 10 (the fourth turning position), and thereafter the

stage 10 is turned in the direction of an arrowA5 to the second turning position as20

shown in FIG. 11. At the second turning position, the drug solution bag 910 is

suspendedwith the port 911 (see FIG. 1) being located on the upper side. Air

contained in the drug solution bag 910 gathers at the vicinity of the port 911. In this

state, the plunger operating portion 33moves in the direction of an arrow P6 to extract

the plunger 985 from the outer cylinder 981. The drug solution left in the channel25

between the syringe 980 and the drug solution bag 910 returns to the syringe 980, and

then a portion of air contained in the drug solution bag 910 is sucked into the syringe

980.

[0101] Next, the stage 10 is turned to the fourth turning position shown in FIG. 10

again. In the syringe 980, the drug solution gathers at the vicinity of the leading end,30

and air is located on the upper side of the drug solution. In this state, the plunger

operating portion 33moves in the direction of the arrowP5 to press the plunger 985
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into the outer cylinder 981. First, the drug solution flows out from the syringe 980,

and then the air flows out from the syringe 980. The air presses the drug solution left

in the channel between the syringe 980 and the drug solution bag 910 toward the drug

solution bag 910. Thus, the drug solution left in the above-described channel is

replaced by the air.5

[0102] The above-described sucking of air from the drug solution bag 910 into the

syringe 980 (FIG. 11) and discharging of the drug solution and air from the syringe 980

toward the drug solution bag 910 (FIG. 10) are repeated as necessary. The entire

amount of the drug solution contained in the syringe 980 can be injected into the drug

solution bag 910without leaving the drug solution in the channel from the syringe 98010

to the drug solution bag 910.

[0103] Thereafter, the stage 10 is turned to the first turning position (see FIG. 6).

The vial holder 50 ismoved backward to extract the vial 950 from the second connector

820. The chucks 51 release the vial 950. The vial 950 is taken out from the vial

holder 50.15

[0104] The same operations as those described abovemay be performedwith respect

to another vial (second vial) 950, and a drug solution obtained by dissolving a drug

contained in the second vial may be injected into the drug solution bag 910, as

necessary.

[0105] When the drug solution preparation task is complete, the operator opens a20

glass door of the safety cabinet and removes the device 800 and the drug solution bag

910 from the stage 10. Further, the drug solution bag 910 is separated from the

device 800. The drug solution bag 910 contains the drug solution inwhich a

predetermined amount of the drug is dissolved.

25

[0106] 4. Effects

As described above, the preparation apparatus 1 according to the present

embodiment includes the stage 10 onwhich the device holder 20 for holding the device

800 is provided. The stage 10 can be turned at least to the first turning position

where the first connector 810 (or the drug solution bag 910) is located higher than the30

second connector 820 (or the vial 950) (see FIGS. 2 to 4 and 6 to 8) and the second

turning positionwhere the second connector 820 (or the vial 950) is located higher
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than the first connector 810 (or the drug solution bag 910) (see FIGS. 9Ato 9C and 11),

so as to change the inclination of the stage 10. In a conventional drug solution

preparation task performed using the device 800, the operator needs to perform an

operation of changing the orientation of the device 800while holding the device 800.

The preparation apparatus 1 performs this operation instead of the operator.5

Therefore, the preparation apparatus 1 reduces the burden on the operator.

[0107] The preparation apparatus 1 includes the vial holder 50 that holds the vial

950 coaxially with the axis of the second connector 820 of the device 800 held by the

device holder 20. The vial holder 50 turns togetherwith the stage 10 about the

rotation axis of the stage 10. The vial holder 50 can be linearlymoved along the10

direction of the axis of the second connector 820 (i.e., the first directionD1 of the stage

10 or the direction of the axis of the vial 950). This is advantageous in terms of

reducing the burden of the drug solution preparation task on the operator because the

operator need not attach the vial 950 to the second connector 820 or detach the vial

950 from the second connector 820. Furthermore, the turning radius at the time of15

turning the stage 10 can bemade small bymoving the vial holder 50 forward, and this

is advantageous in terms ofmaking the preparation apparatus 1 compact.

Furthermore, the insertion depth of the secondmalemember 822 of the second

connector 820 relative to the stopper body 956 of the vial 950 can be adjusted by

moving the vial 950, irrespective of the turning position of the stage 10, and this is20

advantageous in terms of collecting all of the drug solution 870 contained in the vial

950 into the syringe 980.

[0108] In the present embodiment, the vial holder 50 turns togetherwith the stage

10 about the rotation axis of the stage 10. Unlike the above-described embodiment,

the present invention can also have a configuration inwhich the vial holder 50 and the25

linear drivingmechanism 56 of the vial holder 50 are provided on, for example, the

base plate (not shown) onwhich the support 15 is provided, such that the vial holder

50 and the linear drivingmechanism 56 do not turn togetherwith the stage 10.

However, in this case, the vial holder 50 and the linear drivingmechanism 56 need to

be arranged apart from the stage 10 and a structure (e.g., the syringe stage 35) that30

turns togetherwith the stage 10, so as not to collide with the stage 10 and the

structure. This increases the size of the preparation apparatus. Furthermore, the
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insertion depth of the secondmalemember 822 relative to the stopper body 956 cannot

be adjusted in a state inwhich the vial 950 is inverted as describedwith reference to

FIG. 9C. Furthermore, the stage 10 needs to be positioned at a predetermined

turning position to connect the vial 950 to the second connector 820 and separate the

vial 950 from the second connector 820. The present embodiment inwhich the vial5

holder 50 and the linear drivingmechanism56 turn togetherwith the stage 10 is

advantageous in terms ofmaking the preparation apparatus 1 compact, adjusting the

insertion depth of the secondmalemember 822 relative to the stopper body 956, and

making it possible to connect the vial 950 to and separate the vial 950 from the second

connector 820 irrespective of the turning position of the stage 10.10

[0109] In the present embodiment, when the stage 10 is located at the second turning

position (see FIGS. 9Ato 9C and 11), the vial 950 ismoved along the direction of the

axis of the second connector 820 (i.e., the first directionD1 of the stage 10 or the

direction of the axis of the vial 950). This enables adjustment of the insertion depth of

the secondmalemember 822 relative to the stopper body 956, and therefore is15

advantageous in terms of collecting all of the drug solution 870 contained in the vial

950 into the syringe 980.

[0110] In the present embodiment, the linear drivingmechanism 56 that linearly

moves the vial holder 50 is arranged on the side of the stage 10 that is opposite to the

side (the placement surface 10a side) onwhich the device holder 20 is provided. This20

is advantageous in terms ofmaking the preparation apparatus 1 compact by keeping

the size of the preparation apparatus 1 from increasing as a result of providing the

linear drivingmechanism 56.

[0111] Note that, unlike the present embodiment, a configuration is also possible in

which the preparation apparatus 1 does not include the vial holder 50. In this case,25

the vial 950 can be attached to and detached from the second connector 820 by the

operator or by using a transfer apparatus (e.g., a robot).

[0112] The entire syringe 980 substantially has a rod shape and is long in its

longitudinal direction so that the plunger 985 can be inserted into or extracted from

the syringe 980. In the preparation apparatus 1, the syringe holder 30 holds the30

syringe 980 (specifically, the outer cylinder 981) such that the longitudinal direction of

the syringe 980 is perpendicular to the direction of the rotation axis of the stage 10.
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This configuration can reduce the length of the entire preparation apparatus 1

including the syringe 980 along the rotation axis. This is advantageous in terms of

making the preparation apparatus 1 compact. The preparation apparatus 1 can be

installed in a limited space inside the safety cabinet to perform the drug solution

preparation task. If the preparation apparatus 1 is housed in the safety cabinet, the5

possibility of the drug leaking to the outside decreases, and this is advantageouswhen

preparing a drug solution using a dangerous drug, such as an anticancer drug, in

terms of preventing the operator from being exposed to the drug.

[0113] Note that, unlike the present embodiment, a configuration is also possible in

which the syringe holder 30 holds the syringe 980 (specifically, the outer cylinder 981)10

such that the longitudinal direction of the syringe 980 is parallel to the direction of the

rotation axis of the stage 10. For example, the syringe holder 30may also hold the

syringe 980 coaxially with the tubular portion 930.

[0114] In the present embodiment, the syringe holder 30 holds the syringe 980 such

that the longitudinal direction of the syringe 980 is inclined (i.e., is not parallel or15

perpendicular) relative to the first directionD1 of the stage 10 (i.e., the direction of the

axis of the first connector 810 and the direction of the axis of the second connector 820).

Unlike the present embodiment, the syringe holder 30 can be provided, for example, on

the placement surface 10a of the stage 10 such that the longitudinal direction of the

syringe 980 is parallel to the first directionD1. In this case, the syringe 980 and the20

syringe holder 30 need to be arranged so as not to collide with the drug solution bag

910 placed on the placement surface 10a, and this increases the length (width) of the

preparation apparatus 1 along the rotation axis of the stage 10. The present

embodiment inwhich the longitudinal direction of the syringe 980 is inclined relative

to the first directionD1 is advantageous in terms of reducing thewidth of the25

preparation apparatus 1.

[0115] As shown in FIG. 10, the preparation apparatus 1 according to the present

embodiment is configured such that the syringe holder 30 can hold the syringe 980 in a

state (inverted state) inwhich the syringe 980 is inverted and the leading end of the

syringe 980 is oriented downward. After the drug solution is sucked from the vial 95030

into the syringe 980, if the syringe 980 is held in the inverted state and the plunger

985 is pressed into the outer cylinder 981, the drug solution always flows out first from
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the syringe 980. In a case inwhich only a portion of the drug solution contained in

the syringe 980 is transferred to the drug solution bag 910, a desired amount of the

drug solution can be transferred to the drug solution bag 910 by controlling the

amount bywhich the plunger 985 is pressed into the outer cylinder 981. In a case in

which the entire amount of the drug solution contained in the syringe 980 is5

transferred to the drug solution bag 910, the stage 10 is turned to the second turning

position, air is sucked from the drug solution bag 910 into the syringe 980 (see FIG. 11),

and thereafter the syringe 980 is held in the above-described inverted state and the

plunger 985 is pressed into the outer cylinder 981 (see FIG. 10). Thus, the drug

solution can be injected into the drug solution bag 910without leaving the drug10

solution in the channel from the syringe 980 to the drug solution bag 910. As

described above, a desired amount of the drug solution can be accurately injected into

the drug solution bag 910. Therefore, the above-described configuration is

advantageous in terms of suppressing a preparation error of the drug solution.

[0116] As shown in FIGS. 5Aand 5B, the preparation apparatus 1 according to the15

present embodiment is configured such that the syringe holder 30 can hold the syringe

980 in a state (upright state) inwhich the syringe 980 is upright and the leading end of

the syringe 980 is oriented upward. After the solvent is sucked from the drug

solution bag 910 into the syringe 980, if the syringe 980 is held in the upright state and

the plunger 985 is pressed into the outer cylinder 981, air is discharged from the20

syringe 980. Therefore, the solvent contained in the syringe 980 can be accurately

measured as desired. As a result, the drug contained in the vial 950 can be dissolved

in an accurate amount of the solvent. Therefore, the above-described configuration is

advantageous in terms of suppressing a preparation error of the drug solution.

[0117] In the present embodiment, the syringe holder 30 turns together with the25

stage 10 about the rotation axis of the stage 10. Therefore, even if the stage 10 turns,

the tube 852 connecting the tubular portion 830 and the syringe 980 to each other is

not twisted. Furthermore, the orientation of the syringe 980 can be changed to the

upright state and/or the inverted state as described above using themechanism for

turning the stage 10. This is advantageous in terms of simplifying the configuration30

of the preparation apparatus 1.

[0118] Note that, unlike the present embodiment, a configuration is also possible in
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which the preparation apparatus 1 does not include the syringe holder 30. In this

case, the stage 10may be turnedwhile the syringe 980 is held by the operator.

[0119] In the present embodiment, the stage 10 (specifically, the first directionD1

thereof) is inclinedwhen the stage 10 is located at the first turning position (see FIGS.

2 to 4 and 6 to 8). It goes without saying that, unlike the present embodiment, the5

present inventionmay also have a configuration inwhich the stage 10 is parallel to the

vertical direction or the horizontal directionwhen the stage 10 is located at the first

turning position, for example. In these cases, the height or the depth of the

preparation apparatus 1 needs to be increased to realize a configuration inwhich the

vial holder 50 turns togetherwith the stage 10 and can bemoved toward or away from10

the device 800, similarly to the present embodiment. Furthermore, if the stage 10 is

upright in parallel to the vertical direction, it is difficult to attach the device 800 and

the drug solution bag 910 to the preparation apparatus 1 or detach the device 800 and

the drug solution bag 910 from the preparation apparatus 1. The present

embodiment inwhich the stage 10 located at the first turning position is inclined is15

advantageous in terms of reducing the height and the depth of the preparation

apparatus 1 andmaking it easy to perform operations for attaching the device 800 and

the drug solution bag 910 to the preparation apparatus 1 and detaching the device 800

and the drug solution bag 910 from the preparation apparatus 1 in a state in which the

stage 10 is located at the first turning position.20

[0120] In the present embodiment, when the stage 10 is located at the second turning

position (see FIGS. 9Ato 9C and 11), the vial 950 is in an inverted state inwhich the

stopper body 956 sealing the opening of the vial 950 is oriented downward, and the

drug solution bag 910 is in the upright state inwhich the port 911 of the drug solution

bag 910 is oriented upward. Arranging the vial 950 in the inverted state is25

advantageous in terms of collecting the drug solution from the vial 950 into the syringe

980. Arranging the drug solution bag 910 in the upright state is advantageous in

terms of sucking air from the drug solution bag 910.

[0121] The preparation apparatus 1 according to the present embodiment includes

the plunger operating portion 33 for inserting the plunger 985 into and extracting the30

plunger 985 from the outer cylinder 981 of the syringe 980. The plunger operating

portion 33 causes a liquid (the solvent or the drug solution) to be transferred between
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the drug solution bag 910 and the syringe 980 in the first state in which the drug

solution bag 910 is in communication with the syringe 980, and causes a liquid (the

solvent or the drug solution) to be transferred between the vial 950 and the syringe

980 in the second state in which the vial 950 is in communicationwith the syringe 980.

The plunger operating portion 33 eliminates the need for the plunger 985 to be5

inserted and extracted by the operator, and this is advantageous in terms of reducing

the burden of the drug solution preparation task on the operator.

[0122] Note that, unlike the present embodiment, a configuration is also possible in

which the preparation apparatus 1 does not include the plunger operating portion 33.

In this case, the plunger 985may be inserted and extracted by the operator.10

[0123] In the present embodiment, the stage 10 includes amechanism (a drug

solution bag holdingmechanism) for holding the drug solution bag 910 so as not to

separate from the stage 10when the stage 10 is turned such that the drug solution bag

910 connected to the first connector 810 is located below the stage 10 (i.e., the fourth

turning position shown in FIG. 10). The drug solution bag holdingmechanism holds15

the drug solution bag 910, which is heavy and easily deformable, such that the drug

solution bag 910 extends along the stage 10 without the shape of the drug solution bag

910 largely deforming. This eliminates the need for the drug solution bag 910 to be

held by the operator, and therefore is advantageous in terms of reducing the burden on

the operator. In the present embodiment, the drug solution bag holdingmechanism20

is the hook 18 configured to be inserted into the hole 918 of the drug solution bag 910,

but the drug solution bag holdingmechanism is not limited to this configuration and

may have any configuration. For example, the drug solution bag holdingmechanism

may be a band (e.g., an elastic band) that can fix the drug solution bag 910 to the stage

10 or a container that can house the drug solution bag 910. The containermay have25

any configuration, such as a bag that is constituted by a soft net or sheet, or a box that

is constituted by a hardmaterial (e.g., resin ormetal).

[0124] Note that, unlike the present embodiment, a configuration is also possible in

which the preparation apparatus 1 does not include the drug solution bag holding

mechanism. The drug solution bag holdingmechanism can be omitted if the stage 1030

does not turn to the fourth turning position (see FIG. 10) or the drug solution bag 910

is small or unlikely to deform, for example.
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[0125] The preparation apparatus 1 according to the present embodiment includes

the rotation driving apparatus 17 that turns the stage 10. The rotation driving

apparatus 17 eliminates the need for the stage 10 onwhich the device 800 ismounted

to be turned by the operator, and this is advantageous in terms of reducing the burden

of the drug solution preparation task on the operator.5

[0126] Note that, unlike the present embodiment, a configuration is also possible in

which the preparation apparatus 1 does not include the rotation driving apparatus 17.

In this case, the stage 10 can be turned by the operator to change the orientation of the

device 800.

[0127] The preparation apparatus 1 according to the present embodiment includes10

the stopcock operating portion 40 for rotating the stopcock 840. The stopcock

operating portion 40 switches the channels inside the device 800 between the first

state and the second state. The stopcock operating portion 40 eliminates the need for

the stopcock 840 to be rotated by the operator, and this is advantageous in terms of

reducing the burden of the drug solution preparation task on the operator.15

[0128] Note that, unlike the present embodiment, a configuration is also possible in

which the preparation apparatus 1 does not include the stopcock operating portion 40.

In this case, the stopcock 840may be rotated by the operator to switch the channels

inside the device 800 between the first state and the second state.

[0129] In the present embodiment, the controller controls the rotation driving20

apparatus 17, the plunger drivingmechanism 34 of the plunger operating portion 33,

the drivingmechanism42 of the stopcock operating portion 40, the vial holder 50, and

the linear drivingmechanism 56. The preparation apparatus 1 can be configured to

automatically performmany steps that are necessary to prepare a drug solution using

the device 800. This further reduces the burden of the drug solution preparation task25

on the operator.

[0130] However, the preparation apparatus according to the present inventionmay

also be constituted only by the stage 10 that can be turned to the first turning position

and the second turning position and the vial holder 50 that can bemoved along the

first directionD1. In the case of this simplified preparation apparatus, the operator30

turns the stage 10, inserts and extracts the plunger 985, and rotates the stopcock 840.

[0131] Alternatively, the preparation apparatus according to the present invention
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may also be constituted only by the stage 10 that can be turned to the first turning

position and the second turning position and the syringe holder 30. In the case of this

simplified preparation apparatus, the operator turns the stage 10, inserts and extracts

the plunger 985, rotates the stopcock 840, and attaches the vial 950 to and detaches

the vial 950 from the second connector 820.5

IndustrialApplicability

[0132] Although there is no limitation on fields inwhich the present invention can be

used, the present invention can bewidely used inmedical fields, in particular, fields in

which a drug solution is prepared by dissolving a drug in the form of powder.10

Although there is no limitation on the type of drug, the present invention is suitable for

dangerous drugs, such as anticancer drugs, thatmay pose a danger when exposed

thereto.

Description of Reference Numerals15

[0133] 1 Drug solution preparation apparatus

10 Stage

17 Rotation driving apparatus

18 Hook (mechanism for holding first container)

20 Device holder20

30 Syringe holder

33 Plunger operating portion

40 Stopcock operating portion

50 Vial holder (second container holder)

56 Linear drivingmechanism of vial holder25

800 Transfer device

810 First connector

820 Second connector

840 Stopcock

850 Connection port30

910 Drug solution bag (first container)

911 Port
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950 Vial (second container)

956 Stopper body

980 Syringe

985 Plunger

5
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CLAIMS

[1] Adrug solution preparation apparatus comprising:

a device holder configured to hold a transfer device that includes a first

connector to which a first container is connectable, a second connector to which a

second container is connectable, and a connection port to which a syringe is5

connectable, the transfer device being switchable between a first state in which the

first connector and the connection port are in communication with each other and a

second state inwhich the second connector and the connection port are in

communication with each other;

a stage onwhich the device holder is provided; and10

a second container holder configured to hold the second container coaxially

with an axis of the second connector of the transfer device held by the device holder,

wherein the stage can be turned to a first turning positionwhere the first

connector is located higher than the second connector and a second turning position

where the second connector is located higher than the first connector, so as to change15

an inclination of the stage,

the second container holder turns togetherwith the stage about a rotation axis

of the stage, and

the second container holder can be linearlymoved along a direction of the axis

of the second connector.20

[2] The drug solution preparation apparatus according to claim 1,

wherein the second container ismoved along the direction of the axis of the

second connector when the stage is located at the second turning position.

25

[3] The drug solution preparation apparatus according to claim 1 or 2, further

comprising

a linear drivingmechanism configured to linearlymove the second container

holder,

wherein the linear drivingmechanism is arranged on a side that is opposite to30

a side of the stage onwhich the device holder is provided.
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[4] The drug solution preparation apparatus according to any one of claims 1 to 3,

further comprising

a syringe holder configured to hold the syringe,

wherein the syringe holder holds the syringe such that a longitudinal direction

of the syringe is perpendicular to a direction of the rotation axis of the stage.5

[5] Adrug solution preparation apparatus comprising:

a device holder configured to hold a transfer device that includes a first

connector to which a first container is connectable, a second connector to which a

second container is connectable, and a connection port to which a syringe is10

connectable, the transfer device being switchable between a first state in which the

first connector and the connection port are in communication with each other and a

second state inwhich the second connector and the connection port are in

communication with each other;

a stage onwhich the device holder is provided; and15

a syringe holder configured to hold the syringe,

wherein the stage can be turned to a first turning positionwhere the first

connector is located higher than the second connector and a second turning position

where the second connector is located higher than the first connector, so as to change

an inclination of the stage, and20

the syringe holder holds the syringe such that a longitudinal direction of the

syringe is perpendicular to a direction of a rotation axis of the stage.

[6] The drug solution preparation apparatus according to claim 5, further

comprising25

a second container holder configured to hold the second container,

wherein the second container holder holds the second container coaxially with

an axis of the second connector of the transfer device held by the device holder, and

the second container holder linearlymoves along a direction of the axis of the

second connector.30

[7] The drug solution preparation apparatus according to claim 6,
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wherein the second container holder turns together with the stage about the

rotation axis of the stage.

[8] The drug solution preparation apparatus according to any one of claims 4 to 7,

wherein the syringe holder holds the syringe such that the longitudinal5

direction of the syringe is inclined relative to a direction of an axis of the first connector

and a direction of an axis of the second connector.

[9] The drug solution preparation apparatus according to any one of claims 4 to 8,

wherein the syringe holder is configured to hold the syringe in a state inwhich10

the syringe is inverted and a leading end of the syringe is oriented downward.

[10] The drug solution preparation apparatus according to any one of claims 4 to 9,

wherein the syringe holder is configured to hold the syringe in a state inwhich

the syringe is upright and a leading end of the syringe is oriented upward.15

[11] The drug solution preparation apparatus according to any one of claims 4 to

10,

wherein the syringe holder turns togetherwith the stage about the rotation

axis of the stage.20

[12] The drug solution preparation apparatus according to any one of claims 1 to

11,

wherein, when the stage is located at the first turning position, the stage is

inclined.25

[13] The drug solution preparation apparatus according to any one of claims 1 to

12,

wherein, when the stage is located at the second turning position, the second

container is in an inverted state inwhich a stopper body that seals an opening of the30

second container is oriented downward, and the first container is in an upright state in

which a port of the first container is oriented upward.
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[14] The drug solution preparation apparatus according to any one of claims 1 to

13, further comprising

a plunger operating portion configured to insert a plunger into an outer

cylinder of the syringe and extract the plunger from the outer cylinder of the syringe.5

[15] The drug solution preparation apparatus according to any one of claims 1 to

14,

wherein the stage includes amechanism for holding the first container so as

not to separate from the stagewhen the stage is turned such that the first container10

connected to the first connector is located below the stage.

[16] The drug solution preparation apparatus according to any one of claims 1 to

15, further comprising

a rotation driving apparatus configured to turn the stage.15

[17] The drug solution preparation apparatus according to any one of claims 1 to

16, further comprising

a stopcock operating portion for rotating a stopcock that is provided in the

transfer device,20

wherein the stopcock operating portion rotates the stopcock such that a

channel inside the transfer device is switched between the first state and the second

state.

[18] The drug solution preparation apparatus according to any one of claims 1 to25

17,

wherein the first container is an easily deformable container inwhich a liquid

is contained.

[19] The drug solution preparation apparatus according to any one of claims 1 to30

18,

wherein the second container is a vial inwhich a drug in the form of powder is
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enclosed.


