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DESCRIPTION 

 

Title of Invention: ELECTROPHORESIS DEVICE 

 

Technical Field 

[0001] 

 The present disclosure relates to an electrophoresis 

device. 

 

Background Art 

[0002] 

 Capillary electrophoresis is widely used as a 

technique for separating and analyzing biological samples 

such as deoxyribonucleic acid (DNA).  In general, a 

capillary electrophoresis device is equipped with, for 

example, a holder storing a sample and a stage transporting 

the sample to a capillary. 

[0003] 

 JP-A-2019-35753 (PTL 1) is to "provide a multiplex 

capillary electrophoresis system and a console based on 

ultraviolet absorbance improved in terms of sample handling 

and control method for sample analysis".  According to the 

technique disclosed in PTL 1, "An x-z stage moves a sample 

from a user-accessible drawer to a capillary array for 

analysis.  Using a computer program, a user can add a 
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capillary electrophoresis job corresponding to sample row 

or plate analysis to a queue without stopping or 

interrupting the processing in the process of execution" 

(see the abstract of PTL 1). 

[0004] 

 JP-B-4377764 (PTL 2) is to "prevent sample 

deterioration and efficiently perform analysis in an 

electrophoresis device".  According to the technique 

disclosed in PTL 2, "An electrophoresis analysis unit 

analyzing a sample accommodated in a sample plate by 

electrophoresis, a frozen storage tank where a plurality of 

sample plates can be loaded, a standby device temporarily 

storing a sample plate in the frozen storage tank before 

transport to the electrophoresis analysis unit, and a 

transport device transporting the sample plate are provided, 

in which another sample plate is stored in the standby 

device while the sample plate is analyzed in the 

electrophoresis analysis unit" (see the abstract and claim 

1 of PTL 2). 

 

Citation List 

Patent Literature 

[0005] 

 PTL 1: JP-A-2019-35753 

 PTL 2: JP-B-4377764 
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Summary of Invention 

Technical Problem 

[0006] 

 However, although both the electrophoresis device 

described in PTL 1 and the electrophoresis device described 

in PTL 2 have the function of replacing an unnecessary 

sample or changing the order of sample processing during 

electrophoresis, each is provided with one transport stage, 

and thus the transport system requires a long transport time 

and the processing of the entire device is time-consuming. 

[0007] 

 In this regard, the present disclosure provides a 

technique with which sample container replacement can be 

performed during electrophoresis and the electrophoresis 

processing can be expedited in an electrophoresis device. 

 

Solution to Problem 

[0008] 

 In order to solve the above problems, an 

electrophoresis device of the present disclosure includes: 

a capillary filled with a phoresis medium; a buffer 

container accommodating a buffer solution; a storage portion 

storing a sample container accommodating a sample; at least 

one autosampler transporting each of the sample container 
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and the buffer container; and a control unit controlling 

driving of the autosampler, in which the control unit drives 

the autosampler such that, while the buffer container is 

disposed at a capillary position where one end portion of 

the capillary is positioned, the sample container is 

transported from the storage portion to a standby position 

near the capillary position, and, when the buffer container 

has been transported from the capillary position to the 

standby position, the sample container is transported from 

the standby position to the capillary position. 

[0009] 

 Further features related to the present disclosure 

will become apparent from the description of the 

specification and the accompanying drawings.  In addition, 

the aspects of the present disclosure will be achieved and 

realized by means of the elements, combinations of various 

elements, and aspects of the following detailed description 

and the claims. 

 The description herein is merely exemplary and is not 

intended to limit the scope of the claims or application 

examples of the present disclosure in any manner. 

 

Advantageous Effects of Invention 

[0010] 

 According to the technique of the present disclosure, 
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sample container replacement can be performed during 

electrophoresis, and electrophoresis processing can be 

expedited.  Problems, configurations, and effects other than 

the above will be clarified by the following description of 

the embodiments. 

 

Brief Description of Drawings 

[0011] 

 [Fig. 1] Fig. 1 is a schematic diagram of an 

electrophoresis device according to a first embodiment. 

 [Fig. 2] Fig. 2 is a schematic diagram illustrating a 

state where a sample container has been transported to a 

reading position of a barcode reader. 

 [Fig. 3] Fig. 3 is a schematic diagram illustrating a 

drive region of an autosampler. 

 [Fig. 4A] Fig. 4A is a side view of a moving stage of 

a sample autosampler. 

 [Fig. 4B] Fig. 4B is a front view of the moving stage 

of the sample autosampler. 

 [Fig. 5A] Fig. 5A is a top view of a storage portion. 

 [Fig. 5B] Fig. 5B is a view in the direction of an 

arrow A in Fig. 5A, which is a side view of the storage 

portion. 

 [Fig. 6] Fig. 6 is a flowchart illustrating a series 

of operations in the electrophoresis device. 
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 [Fig. 7] Fig. 7 is a flowchart outlining an 

electrophoresis operation. 

 [Fig. 8] Fig. 8 is a flowchart illustrating a sample 

container and buffer container transport operation in the 

case of a single drive system. 

 [Fig. 9] Fig. 9 is a flowchart illustrating a sample 

container and buffer container transport operation by the 

sample autosampler and a buffer autosampler. 

 [Fig. 10] Fig. 10 is a flowchart illustrating an 

operation during sample information reading. 

 [Fig. 11] Fig. 11 is a timing chart illustrating a 

sample container and buffer container transport operation 

according to a modification example. 

 [Fig. 12] Fig. 12 is a schematic diagram illustrating 

the configuration of a part of an electrophoresis device 

according to a second embodiment. 

 [Fig. 13] Fig. 13 is a flowchart illustrating a sample 

container and buffer container transport operation in the 

second embodiment. 

 

Description of Embodiments 

[0012] 

 To paraphrase the features of the electrophoresis 

device of the present disclosure, it can be said that the 

electrophoresis device of the present disclosure is 
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characterized by having at least one autosampler that 

replaces the transport stage of the related art and further 

having another configuration effective for expediting 

transport by a transport system.  Anticipated from this 

feature is the effect of shortening the processing time of 

the entire device by expediting the transport by the 

transport system. 

[0013] 

 It is conceivable that the above "another 

configuration" is broadly divided into the following three 

configurations: (I) a configuration having another part that 

replaces the transport stage of the related art; (II) a 

configuration further having an information reading unit 

reading information on a sample marked on a sample container 

and a sample container transport control system related 

thereto; and (III) a configuration related to the 

combination of the above (I) and (II). 

[0014] 

 It can be said that the above configuration (I) is 

characterized by having two mutually separated parts as the 

part that replaces the transport stage of the related art.  

It suffices that at least one of the two mutually separated 

transport stage parts is movable, and thus conceivable are 

the two aspects of: (1) both being movable; and (2) one of 

the two being fixed and the other being movable.  Both (1) 
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and (2) belong to the scope of the present disclosure.  

Hereinafter, the above (1) will be regarded as "first 

embodiment", the above (2) will be regarded as "second 

embodiment", and each embodiment will be described in detail 

with reference to the drawings.  In particular, in "first 

embodiment", the two movable transport stage parts of the 

above (1) will be described as "sample autosampler" and 

"buffer autosampler", respectively.  In addition, in "second 

embodiment", the fixed and movable transport stage parts of 

the above (2) will be described as "fixed portion" and 

"autosampler", respectively. 

[0015] 

 The configurations of the above (II) and (III) will 

be described together in the description of "first 

embodiment" as modification examples of "first embodiment". 

[0016] 

[First Embodiment] 

<Configuration Example of Electrophoresis Device> 

 Fig. 1 is a schematic diagram of an electrophoresis 

device 101 according to the first embodiment.  The 

electrophoresis device 101 includes a capillary 

electrophoresis portion 102, an irradiation detection unit 

103, a pump mechanism 104, an autosampler mechanism 105, a 

signal processing unit 150, and a control unit 160. 

[0017] 
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 The capillary electrophoresis portion 102 has a load 

header 106, a cathode electrode 107, a capillary array 108, 

a barcode reader 128, a constant temperature bath 109, and 

a high-voltage power supply 110. 

[0018] 

 The capillary array 108 is configured by a plurality 

of capillaries, the load header 106 is fixed on the cathode 

side, and a capillary head 111 is fixed on the anode side.  

The capillary is, for example, a glass tube with several 

tens of micrometers in inner diameter and several hundred 

micrometers in outer shape.  The outer skin of the capillary 

is coated with polyimide resin.  However, at a detection 

unit 112 of the irradiation detection unit 103, the coating 

is removed such that the luminescence in the capillary leaks 

out. 

[0019] 

 The load header 106 is fixed to the constant 

temperature bath 109 and provided with the cathode electrode 

107.  Each capillary passes through the cathode electrode 

107 and protrudes from the tip of the cathode electrode 107.  

The high-voltage power supply 110 is connected to the 

cathode electrode 107 and applies a voltage to the cathode 

electrode 107. 

[0020] 

 The constant temperature bath 109 keeps the 



10 
 

temperature of the capillary array 108 constant during 

phoresis. 

[0021] 

 The irradiation detection unit 103 optically detects 

a sample (for example, a biological sample) separated by an 

electrophoresis medium.  The irradiation detection unit 103 

has the detection unit 112, a light source 113, and an 

optical detector 114.  The detection unit 112 is a part 

reading optical information on the sample that flows in the 

capillary.  Liquid, gas, and semiconductor lasers, and the 

like can be appropriately used as the light source 113, 

which can be replaced with an LED.  By the detection unit 

112 being irradiated with excitation light from the light 

source 113, light with a sample-dependent wavelength is 

emitted, and the emitted light is detected by the optical 

detector 114.  The optical detector 114 has a light sensor 

such as a CCD sensor and a photodiode and outputs a light 

detection signal to the signal processing unit 150.  The 

signal processing unit 150 has an analog/digital conversion 

circuit (not illustrated).  Upon receiving the detection 

signal from the optical detector 114, the signal processing 

unit 150 converts the detection signal into a digital signal 

with the analog/digital conversion circuit and outputs the 

digital signal to the control unit 160. 

[0022] 
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 The pump mechanism 104 injects an electrophoresis 

medium into the capillary and an energization path.  The 

pump mechanism 104 has the capillary head 111, a block 115, 

a pump 116, a check valve 117, a pin valve 118, a polymer 

container 119, a buffer container 120, and an anode 

electrode 121. 

[0023] 

 The capillary head 111 bundles the plurality of 

capillaries into one and has a protrusion for insertion into 

the block 115.  The polymer container 119 accommodates a 

polymer that serves as an electrophoresis medium.  A 

polyacrylamide-based separation gel or the like can be used 

as the polymer.  By driving the pump 116, the flow path in 

the block 115 is filled with the polymer and this polymer 

is injected into the capillary.  The buffer container 120 

accommodates a buffer solution for phoresis, and the anode 

electrode 121 is immersed in this buffer solution. 

[0024] 

 The autosampler mechanism 105 has a sample autosampler 

123, a buffer autosampler 124, and a storage portion 126. 

[0025] 

 Each of the sample autosampler 123 and the buffer 

autosampler 124 has a moving stage, three stepping motors 

for moving the moving stage in three axial directions, and 

a linear guide.  A sample container 122 is placed on the 
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moving stage of the sample autosampler 123, and the sample 

container 122 is transported by moving the moving stage in 

the three axial directions.  The moving stage of the sample 

autosampler 123 has an electric gripper 127 gripping the 

sample container 122.  The sample container 122 is fixed on 

the moving stage by the electric gripper 127.  The sample 

container 122 can be, for example, a well plate having a 

plurality of wells.  Although not illustrated, the outer 

wall of the sample container 122 is marked with a barcode 

indicating information on the sample (sample information) 

that is accommodated in the sample container 122. 

[0026] 

 A reagent container 125 is placed on the moving stage 

of the buffer autosampler 124, and the reagent container 

125 is transported by moving the moving stage in the three 

axial directions.  The reagent container 125 includes a 

buffer container 129 accommodating a buffer solution for 

phoresis, a washing tank 130 accommodating a capillary 

washing liquid, and a waste liquid tank 131 where an excess 

solution is discarded, which are placed on the same moving 

stage.  Although not illustrated, the buffer autosampler 

124 can also be provided with the electric gripper 127. 

[0027] 

 In this specification, the position of the sample 

container 122 and the reagent container 125 at which the 
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cathode end of the capillary array 108 (cathode electrode 

107) is positioned in the sample container 122 or the 

reagent container 125 directly below the load header 106 

may be referred to as "capillary position".  Fig. 1 

illustrates a state where the buffer container 129 is 

positioned at the capillary position and the cathode 

electrode 107 is immersed in the buffer solution.  Each of 

the sample autosampler 123 and the buffer autosampler 124 

is capable of moving the sample container 122, the buffer 

container 129, the washing tank 130, or the waste liquid 

tank 131 to the capillary position by moving the moving 

stage. 

[0028] 

 The storage portion 126 is a place where the sample 

container 122 is stored in the electrophoresis device 101 

and is, for example, disposed below the capillary position.  

The storage portion 126 is, for example, a drawer and can 

be pulled out of the electrophoresis device 101 in a 

substantially horizontal direction.  A user can access the 

storage portion 126 from the outside of the electrophoresis 

device 101 and put in and take out the sample container 122.  

Although the storage portion 126 holds only the sample 

container 122 in the example illustrated in Fig. 1, the 

storage portion 126 may hold both the sample container 122 

and the reagent container 125.  The storage portion 126 is 
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provided with a reflective photointerrupter 132 (sensor) 

detecting that the sample container 122 has been disposed. 

[0029] 

 The barcode reader 128 (information reading unit) 

reads the barcode marked on the sample container 122 

transported from the storage portion 126 to the reading 

position by the sample autosampler 123 and outputs a read 

signal to the control unit 160.  The control unit 160 

acquires sample information by processing the signal from 

the barcode reader 128.  It should be noted that how to read 

the sample information is not limited to the use of the 

barcode and RFID, a QR code (registered trademark), and the 

like can also be used.  In addition, a sample information-

indicating character may be attached to the sample container 

122 and a camera may be provided instead of the barcode 

reader 128 to take an image of the sample container 122, 

and the control unit 160 may acquire sample information from 

the image data. 

[0030] 

 The control unit 160 is a computer device such as a 

personal computer, a smartphone, and a tablet terminal and 

controls each part of the electrophoresis device 101.  In 

addition, the control unit 160 processes, with a processor 

or the like, the light detection signal (digital signal) 

from the signal processing unit 150 and the read signal from 
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the barcode reader 128 as described above.  It suffices that 

the control unit 160 is capable of communicating with each 

part of the electrophoresis device 101, and connection to 

each part of the electrophoresis device 101 may be wired or 

wireless.  Although not illustrated, the control unit 160 

has an input device with which a user can input instructions 

and electrophoresis conditions and a display device that 

displays a GUI screen and analysis results. 

[0031] 

 Fig. 2 is a schematic diagram illustrating a state 

where the sample container 122 has been transported to the 

reading position of the barcode reader 128.  As illustrated 

in Fig. 2, the sample autosampler 123 picks up one sample 

container 122 from the storage portion 126, places it on a 

moving stage 1231, drives the moving stage 1231, and 

transports the sample container 122 to the reading position 

of the barcode reader 128.  It should be noted that in this 

specification, the "reading position" of the barcode reader 

128 is where light 1281 emitted from the barcode reader 128 

is incident, the reflected light from the barcode on the 

sample container 122 is incident on the barcode reader 128, 

and the sample information can be read without problems. 

[0032] 

 As illustrated in Fig. 2, by the barcode reader 128 

being incorporated in the electrophoresis device 101 and 
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the reading position being above the storage portion 126, 

the sample container 122 picked up from the storage portion 

126 by the sample autosampler 123 can be transported to the 

reading position as it is and the sample information can be 

read. 

[0033] 

 It should be noted that although the barcode reader 

128 (information reading unit) and the configuration related 

thereto have been described in the present embodiment having 

the two autosamplers of the sample autosampler 123 and the 

buffer autosampler 124, the barcode reader 128 (information 

reading unit) and the configuration related thereto in the 

present disclosure are also effective in a configuration 

that has the sample autosampler 123 as an autosampler and 

does not have the buffer autosampler 124.  In other words, 

also within the scope of the present disclosure is an 

electrophoresis device characterized by including a 

capillary filled with a phoresis medium, a storage portion 

storing a sample container accommodating a sample, an 

autosampler transporting the sample container, an 

information reading unit reading information on the sample 

marked on the sample container, and a control unit 

controlling the driving of the autosampler and driving the 

autosampler so as to transport the sample container from 

the storage portion to the reading position of the 
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information reading unit.  According to this configuration, 

the effect of shortening the processing time of the entire 

device by expediting the transport by the transport system 

is anticipated even in a configuration that has the sample 

autosampler 123 as an autosampler and does not have the 

buffer autosampler 124 in particular. 

[0034] 

 Fig. 3 is a schematic diagram illustrating the drive 

region of the autosampler mechanism 105.  As illustrated in 

Fig. 3, a drive region 201 of the sample autosampler 123 

and a drive region 202 of the buffer autosampler 124 are 

independent except for the position where the cathode end 

of the capillary is inserted into each container and do not 

interfere with each other.  As a result, contact and 

collision between the sample autosampler 123 and the buffer 

autosampler 124 can be prevented. 

[0035] 

 Fig. 4A is a side view of the moving stage 1231 of the 

sample autosampler 123, and Fig. 4B is a front view of the 

moving stage 1231 of the sample autosampler 123.  The moving 

stage 1231 of the sample autosampler 123 has the electric 

gripper 127, a stage 301, a positioning pin 303, a solenoid 

304, and a spring 305.  The sample container 122 is 

illustrated in Fig. 4A, and the bottom surface of the sample 

container 122 is provided with a positioning hole 306 into 
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which the positioning pin 303 is fitted.  Although two pairs 

of positioning pins 303 and positioning holes 306 are 

provided in Fig. 4A, the number is not limited thereto. 

[0036] 

 By providing the positioning pin 303 and the 

positioning hole 306, fixing at a fixed position is possible 

each time the sample container 122 is fixed on the stage 

301.  As a result, the capillary can be reliably inserted 

into a sample-accommodating well 302. 

[0037] 

 The solenoid 304 controls the opening-closing 

operation of the electric gripper 127.  When a current flows 

through the solenoid 304, the solenoid 304 is driven and 

the electric gripper 127 is opened.  When the current 

flowing through the solenoid 304 is stopped, the electric 

gripper 127 is closed by the elastic force of the spring 

305.  When the sample container 122 is placed on the stage 

301, the electric gripper 127 is opened.  After the sample 

container 122 is placed on the stage 301, the sample 

container 122 can be gripped by closing the electric gripper 

127. 

[0038] 

 Fig. 5A is a top view of the storage portion 126.  Fig. 

5B is a side view of the storage portion 126, which is a 

view in the direction of the arrow A in Fig. 5A.  As 
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illustrated in Figs. 5A and 5B, the storage portion 126 has 

a base 1261, a storage section 1262, and an interlock 

mechanism 1263. 

[0039] 

 The storage section is provided with a handle 1264 for 

a user to open and close the storage portion 126.  Using 

the handle 1264, the user can pull the storage portion 126 

out of the electrophoresis device 101 and return the storage 

portion 126.  In this manner, the storage portion 126 has a 

shape facilitating user access. 

[0040] 

 Although disposition places for four sample containers 

122 are in the storage section 1262 in the example of Fig. 

5A, the number of storages of the sample container 122 is 

not limited to four.  The reflective photointerrupter 132 

is provided at each disposition place of the sample 

container 122.  The reflective photointerrupter 132 detects 

that the sample container 122 has been disposed and non-

detects in a case where the sample container 122 is absent.  

A detection signal from the reflective photointerrupter 132 

is output to the control unit 160.  As a result, it is 

possible to confirm where the sample container 122 is 

disposed on the storage portion 126. 

[0041] 

 A support 1265 for fixing the position of the sample 
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container 122 is provided at each disposition place of the 

sample container 122.  Further, each disposition place of 

the sample container 122 is provided with a recess 1266 of 

non-contact with a part of the side surface of the sample 

container 122.  This recess 1266 serves as a passage when 

the electric gripper 127 is open. 

[0042] 

 The interlock mechanism 1263 has a sheet metal 1267 

and a solenoid 1268.  The sheet metal 1267 is provided with 

an opening portion, and the solenoid 1268 has a rod-shaped 

member 1269 that can be inserted into the opening portion 

of the sheet metal 1267.  When a current flows through the 

solenoid 1268, the rod-shaped member 1269 is inserted into 

the opening portion of the sheet metal 1267 to result in a 

locked state (dotted line in Fig. 5A).  When the current 

flowing through the solenoid 1268 is turned off, the rod-

shaped member 1269 is withdrawn from the opening portion of 

the sheet metal 1267 to result in an unlocked state (solid 

line in Fig. 5A).  The current application to the solenoid 

1268 is controlled by the control unit 160. 

[0043] 

 The interlock mechanism 1263 locks and prevents user 

access in a case where the sample autosampler 123 is not at 

a predetermined position.  The sample autosampler 123 is at 

the predetermined position except during the 
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electrophoresis sample injection and sample information 

reading to be described later.  Accordingly, at timings 

other than during these two types of processing, the 

interlock mechanism 1263 is unlocked such that a user can 

access the sample.  The "predetermined position" of the 

sample autosampler 123 is, for example, the initial position 

at the start of the electrophoresis device 101 and can be 

near the capillary position. 

[0044] 

 Transport can be expedited by installing the storage 

portion 126 near the capillary position.  In addition, the 

electrophoresis device 101 can be reduced in size by 

disposing the storage portion 126 above the linear guide of 

the sample autosampler 123. 

[0045] 

<Operation of Electrophoresis Device> 

 Fig. 6 is a flowchart illustrating a series of 

operations in the electrophoresis device 101. 

[0046] 

(Step 501) 

 A user installs the capillary array 108, the polymer 

container 119 accommodating a polymer, the buffer container 

120 accommodating a buffer solution on the anode side, the 

buffer container 129 accommodating a buffer solution on the 

cathode side, and the sample container 122 accommodating a 
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sample at predetermined positions in the electrophoresis 

device 101.  In putting the buffer solution into the 

container, it is necessary to put the solution to the extent 

of electrode immersion.  In addition, on the anode side, 

the tip of the tube extending from the block 115 is also 

immersed in the buffer solution in the buffer container 120.  

This is because electrophoresis in a state where the 

electrode and the tube are not immersed in the buffer 

solution may lead to discharge.  In addition, by making the 

water levels of the buffer solutions on both the anode side 

and the cathode side the same, it is possible to prevent 

the occurrence of a difference in pressure attributable to 

a difference in height. 

[0047] 

(Step 502) 

 The user turns on the power of the electrophoresis 

device 101.  Upon receiving a signal indicating that the 

power of the electrophoresis device 101 has been turned on, 

the control unit 160 drives the pump mechanism 104 to fill 

the capillary with the polymer. 

[0048] 

(Step 503) 

 The user confirms whether the energization path for 

electrophoresis is in a normal state.  Specifically, the 

user confirms whether the energization path is filled with 
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the polymer and whether foreign matter such as air bubbles 

is mixed in.  In replacing the capillary array 108 or the 

polymer container 119, the inside of the flow path is 

refilled with the polymer using the pump mechanism 104 or 

manually by the user using a syringe or the like, and then 

the user visually confirms an abnormality in the flow path 

such as air bubble mixing.  However, minute foreign matter 

and air bubbles are difficult to visually confirm and may 

be overlooked.  When electrophoresis is performed with 

foreign matter mixed in, the foreign matter acts as a 

resistance and there is a risk that normal measurement 

cannot be performed during the electrophoresis or discharge 

occurs.  In a case where there is foreign matter mixed in, 

the control unit 160 removes the foreign matter from the 

energization path by any method such as buffer solution 

flowing through the capillary. 

[0049] 

(Step 504) 

 The user uses the input device of the control unit 160 

to set conditions used for electrophoresis. 

[0050] 

(Step 505) 

 The user inputs an electrophoresis operation start 

instruction.  Upon receiving the electrophoresis start 

instruction, the control unit 160 executes the 
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electrophoresis operation. 

[0051] 

(Step 506) 

 When the electrophoresis of one sample or each sample 

in one sample container 122 is completed, the control unit 

160 determines the presence or absence of another sample to 

be processed next.  In the case of presence, the process 

returns to step 505 and the electrophoresis operation is 

performed.  The operation ends in the case of absence. 

[0052] 

<Electrophoresis Method> 

 Fig. 7 is a flowchart outlining the electrophoresis 

operation in step 505 described above. 

[0053] 

(Step 601) 

 The control unit 160 drives the pump 116 to fill the 

block 115 with the polymer. 

[0054] 

(Step 602) 

 The control unit 160 closes the pin valve 118 and 

drives the pump 116 to inject the polymer into the capillary 

array 108. 

[0055] 

(Step 603) 

 The control unit 160 drives the sample autosampler 123 
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to place one of the sample containers 122 stored in the 

storage portion 126 on the moving stage 1231 and move it to 

the reading position of the barcode reader 128.  The control 

unit 160 receives the read signal from the barcode reader 

128 and reads the sample information. 

[0056] 

(Step 604) 

 The control unit 160 drives the buffer autosampler 124 

to withdraw the buffer container 129 from the capillary 

position.  Next, the control unit 160 drives the sample 

autosampler 123 to transport the sample container 122 to 

the capillary position and immerse the cathode end of the 

capillary array 108 in the sample in the sample container 

122.  The control unit 160 drives the high-voltage power 

supply 110 to inject the sample into the capillary array 

108 by voltage application between the cathode electrode 

107 and the anode electrode 121. 

[0057] 

(Step 605) 

 The control unit 160 drives the sample autosampler 123 

to return the sample container 122 onto the storage portion 

126 and drives the buffer autosampler 124 to transport the 

buffer container 129 to the capillary position and immerse 

the cathode end of the capillary array 108 in the buffer 

solution in the buffer container 129.  After that, the 
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control unit 160 drives the high-voltage power supply 110 

to perform electrophoresis by voltage application between 

the cathode electrode 107 and the anode electrode 121. 

[0058] 

 During this electrophoresis, the buffer autosampler 

124 fixes the buffer container 129 at the capillary position, 

but the sample autosampler 123 can be driven.  In addition, 

during the electrophoresis, the interlock mechanism 1263 of 

the storage portion 126 can be unlocked.  Accordingly, the 

user can open the storage portion 126 during the 

electrophoresis to replace the sample container 122 with a 

new sample container 122 and read the sample information 

with the barcode reader 128 by driving the sample 

autosampler 123. 

[0059] 

<Operation of Autosampler> 

 Of the above electrophoresis operations (Fig. 7), the 

transport operation of the sample container 122 and the 

buffer container 129 by the autosampler mechanism 105 will 

be described in detail.  The transport operation is broadly 

divided mainly into (1) sample information reading and (2) 

replacement of the sample container and the buffer container 

to the capillary position in injecting the sample.  The (1) 

sample information reading is an operation at the sample 

autosampler 123, and the (2) replacement of the sample 



27 
 

container and the buffer container to the capillary position 

is an operation between the sample autosampler 123 and the 

buffer autosampler 124. 

[0060] 

 Here, before describing the transport operation by the 

two drive systems of the sample autosampler 123 and the 

buffer autosampler 124, the operation in a case where the 

sample container 122 and the buffer container 129 are 

transported using one autosampler instead of using the 

sample autosampler 123 and the buffer autosampler 124 will 

be described first.  In the configuration of the autosampler 

of the electrophoresis device in this case, only one 

autosampler is provided instead of the sample autosampler 

123 and the buffer autosampler 124 in Fig. 1 and the sample 

container 122 or the reagent container 125 is placed on the 

moving stage of the autosampler. 

[0061] 

 Fig. 8 is a flowchart illustrating the transport 

operation of the sample container 122 and the buffer 

container 129 in the case of a single autosampler.  The left 

drawing of Fig. 8 (steps 701 to 707) illustrates the 

operation in reading the sample information. 

[0062] 

(Step 701) 

 The user replaces the sample container 122 in the 
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storage portion 126. 

[0063] 

(Step 702) 

 The user closes the storage portion 126 after 

disposing the sample container 122 in the storage portion 

126.  At this time, the reflective photointerrupter 132 of 

the storage portion 126 detects that the sample container 

122 has been disposed and outputs a detection signal to the 

control unit 160. 

[0064] 

(Step 703) 

 The control unit 160 identifies the disposition place 

where the sample container 122 is disposed from the 

detection signal of the reflective photointerrupter 132 and 

reads information on the sample container 122 at the 

disposition place.  Specifically, the control unit 160 

drives the autosampler to transport the buffer container 

129 at the capillary position onto the storage portion 126. 

[0065] 

(Step 704) 

 The control unit 160 drives the autosampler to place 

the sample container 122 at the above disposition place on 

the moving stage and transport it to the reading position 

of the barcode reader 128. 

[0066] 
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(Step 705) 

 The control unit 160 receives the read signal from the 

barcode reader 128 and reads the sample information. 

[0067] 

(Step 706) 

 The control unit 160 drives the autosampler to return 

the sample container 122 from the reading position of the 

barcode reader 128 onto the storage portion 126. 

[0068] 

(Step 707) 

 The control unit 160 drives the autosampler to 

transport the buffer container 129 from the storage portion 

126 to the capillary position and immerse the cathode end 

of the capillary array 108 in the buffer solution. 

[0069] 

 The right drawing of Fig. 8 (steps 708 to 715) 

illustrates the operation in injecting the sample. 

[0070] 

(Step 708) 

 In this step, the buffer container 129 on the 

autosampler is at the capillary position, and the cathode 

end of the capillary array 108 is inserted into the buffer 

container 129. 

[0071] 

(Step 709) 
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 The control unit 160 drives the autosampler to 

transport the buffer container 129 onto the storage portion 

126. 

[0072] 

(Step 710) 

 The control unit 160 drives the autosampler to place 

the sample container 122 at the designated storage portion 

126 position on the moving stage of the autosampler. 

[0073] 

(Step 711) 

 The control unit 160 drives the autosampler to 

transport the sample container 122 to the capillary position 

and immerse the cathode end of the capillary array 108 in 

the sample. 

[0074] 

(Step 712) 

 The control unit 160 drives the high-voltage power 

supply 110 to inject the sample into the capillary array 

108 by voltage application between the cathode electrode 

107 and the anode electrode 121. 

[0075] 

(Step 713) 

 After the sample injection is completed, the control 

unit 160 drives the autosampler to return the sample 

container 122 from the capillary position onto the storage 
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portion 126. 

[0076] 

(Step 714) 

 The control unit 160 drives the autosampler to place 

the buffer container 129 again on the moving stage of the 

autosampler. 

[0077] 

(Step 715) 

 The control unit 160 drives the autosampler to 

transport the buffer container 129 to the capillary position 

and immerse the cathode end of the capillary array 108 in 

the buffer solution. 

[0078] 

 In the example described above, the buffer container 

is returned to the capillary position (step 707) and the 

sample injection operation (from step 708) is started after 

sample information reading (step 705).  As another form, in 

the case of electrophoresis preparation completion after 

sample information reading (step 705), the sample container 

122 may be moved to the capillary position as it is (step 

711) and the sample may be injected (step 712) without 

performing steps 706 to 710. 

[0079] 

 When the sample container has been replaced as in step 

701 described above, it is necessary to read the sample 
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information in order to identify the replaced sample 

container and determine the order of the subsequent 

electrophoresis processing.  In the related art, sample 

information reading was performed outside the device before 

sample container mounting on the device or information on 

every device-mounted sample container was read.  In contrast, 

in the method of the present embodiment, a sample 

information reading function such as the barcode reader 128 

is incorporated in the electrophoresis device 101 and 

information is read only on the replaced sample container.  

In addition, by using the autosampler, the sample container 

122 can be picked up from the storage portion 126 and 

transported to the reading position of the barcode reader 

128 to read the sample information.  Accordingly, 

information on the accommodated sample can be read 

immediately after the sample container 122 is put in, and 

thus the entire processing time can be shortened. 

[0080] 

 However, in the case of a single autosampler (drive 

system), it is imperative to return the buffer container 

129 onto the storage portion 126 before transporting the 

sample container 122 and, after transporting the sample 

container 122, it is necessary to replace it with the buffer 

container 129 and transport it to the capillary position.  

Repeated autosampler transport occurs between the capillary 
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position and the storage portion 126, and processing time 

is required.  In addition, since an autosampler is used to 

transport the sample container 122, the cathode end of the 

capillary array 108 is continuously exposed to air during 

the transport of the sample container 122, which may lead 

to deterioration in analysis performance. 

[0081] 

 In this regard, by using the two drive systems of the 

sample autosampler 123 and the buffer autosampler 124, the 

processing time can be further shortened and deterioration 

in analysis performance can be prevented. 

[0082] 

 Fig. 9 is a flowchart illustrating the transport 

operation of the sample container 122 and the buffer 

container 129 by the sample autosampler 123 and the buffer 

autosampler 124.  The left drawing of Fig. 9 (steps 801 to 

805) illustrates the operation in reading the sample 

information. 

[0083] 

(Step 801) 

 The user replaces the sample container 122 in the 

storage portion 126. 

[0084] 

(Step 802) 

 The user closes the storage portion 126 after 
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disposing the sample container 122 in the storage portion 

126.  At this time, the reflective photointerrupter 132 of 

the storage portion 126 detects that the sample container 

122 has been disposed and outputs a detection signal to the 

control unit 160. 

[0085] 

(Step 803) 

 The control unit 160 identifies the disposition place 

where the sample container 122 is disposed from the 

detection signal of the reflective photointerrupter 132 and 

reads information on the sample container 122 at the 

disposition place.  Specifically, the control unit 160 

drives the sample autosampler 123 to place the sample 

container 122 at the above disposition place on the moving 

stage and transport it to the reading position of the 

barcode reader 128. 

[0086] 

(Step 804) 

 The control unit 160 receives the read signal from the 

barcode reader 128 and reads the sample information. 

[0087] 

(Step 805) 

 The control unit 160 drives the sample autosampler 123 

to return it from the reading position of the barcode reader 

128 to the storage portion 126. 
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[0088] 

 The right drawing of Fig. 9 (steps 806 to 813) 

illustrates the operation in injecting the sample. 

[0089] 

(Step 806) 

 In this step, the buffer container 129 on the buffer 

autosampler 124 is at the capillary position, and the 

cathode end of the capillary array 108 is inserted into the 

buffer container 129. 

[0090] 

(Step 807) 

 The control unit 160 drives the sample autosampler 123 

to place the sample container 122 at the above disposition 

place on the moving stage and transport it to the reading 

position of the barcode reader 128.  The control unit 160 

receives the read signal from the barcode reader 128 and 

reads the sample information.  This sample information is 

read in order to confirm that it is the same as the sample 

information read in step 804, that is, the sample is error-

free.  Next, the control unit 160 drives the sample 

autosampler 123 to transport the sample container 122 to 

the standby position directly below the capillary position. 

[0091] 

(Step 808) 

 The control unit 160 drives the buffer autosampler 124 
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to remove the capillary array 108 by withdrawing the buffer 

container 129 from the capillary position. 

[0092] 

(Step 809) 

 The control unit 160 drives the sample autosampler 123 

to transport the sample container 122 from the standby 

position to the capillary position. 

[0093] 

(Step 810) 

 The control unit 160 drives the high-voltage power 

supply 110 to inject the sample into the capillary array 

108 by voltage application between the cathode electrode 

107 and the anode electrode 121. 

[0094] 

(Step 811) 

 The control unit 160 drives the sample autosampler 123 

to transport the sample container 122 from the capillary 

position to the standby position. 

[0095] 

(Step 812) 

 The control unit 160 drives the buffer autosampler 124 

to transport the buffer container 129 to the capillary 

position again. 

[0096] 

(Step 813) 
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 The control unit 160 drives the sample autosampler 123 

to return the sample container 122 at the standby position 

to the storage portion 126. 

[0097] 

 As for the interlock mechanism 1263 of the storage 

portion 126, unlocking during the driving of the sample 

autosampler 123 or the processing may lead to the user 

putting his or her hand into and damaging the drive unit.  

Accordingly, the control unit 160 locks the interlock 

mechanism 1263 such that the storage portion 126 cannot be 

opened when the sample autosampler 123 is not at a 

predetermined position and unlocks it otherwise. 

[0098] 

 Fig. 10 is a flowchart illustrating the operation of 

the interlock mechanism 1263 and the reflective 

photointerrupter 132 in reading the sample information 

(steps 801 to 805). 

[0099] 

 The storage portion 126 is locked during the sample 

replacement in step 801, and thus the control unit 160 

unlocks the interlock mechanism 1263 in step 901.  In step 

902, the user opens the storage portion 126.  In step 903, 

the user disposes the sample container 122 at a 

predetermined disposition place.  At this time, the sample 

container 122 is not at the predetermined disposition place.  
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Accordingly, the reflective photointerrupter 132 does not 

detect the sample container 122 in step 904 and the 

reflective photointerrupter 132 detects the sample 

container 122 after the disposition. 

[0100] 

 The user closes the storage portion 126 in step 802 

after disposing the sample container 122.  Next, in step 

803, the sample autosampler 123 takes the sample container 

122 from the storage portion 126 and transports it to the 

reading position.  At this time, the disposition place of 

non-detection-to-detection state transition of the 

reflective photointerrupter 132 with the sample container 

122 disposed is designated in step 905 and the sample 

autosampler 123 takes the sample container 122 at the 

designated disposition place in step 906.  In step 907, the 

control unit 160 confirms the detection-to-non-detection 

state transition of the reflective photointerrupter 132 with 

the sample container 122 placed on the sample autosampler 

123.  In step 908, the control unit 160 causes the sample 

autosampler 123 to transport the sample container 122 to 

the reading position.  After that, steps 804 and 805 

described above are executed. 

[0101] 

<Summary> 

 As described above, the electrophoresis device 101 of 
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the first embodiment incorporates a sample information 

reading device such as the barcode reader 128 and the 

storage portion 126 storing the sample container 122.  At 

the disposition place of the sample container 122 in the 

storage portion 126, the presence or absence of the sample 

container 122 is detected by a sensor such as the reflective 

photointerrupter 132 and sample information is read only on 

the replaced sample container 122.  As a result, it is not 

necessary to read sample information on every sample 

container 122 in the storage portion 126 and simply the 

sample container 122 that requires information reading can 

be processed.  Accordingly, the processing time of the 

electrophoresis device 101 can be reduced.  Further, the 

time of a user being bound by the operation of the 

electrophoresis device 101 can be shortened. 

[0102] 

 In addition, in the electrophoresis device 101 of the 

first embodiment, the sample container is transported from 

the storage portion to the standby position while the buffer 

container is disposed at the capillary position by the 

autosampler mechanism 105, and the sample container is 

transported from the standby position to the capillary 

position when the buffer container is transported from the 

capillary position to the standby position.  In this manner, 

waiting at the standby position near the capillary position 
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is caused before the sample container 122 is transported to 

the capillary position and the capillary array 108 is 

inserted, and thus the time of the cathode end of the 

capillary array 108 being exposed to air can be shortened.  

As a result, deterioration in analysis performance is 

prevented. 

[0103] 

 Further, by dividing the autosampler transporting the 

sample container 122 and the buffer container 129 into two 

for sample container transport and reagent container 

transport, the buffer container 129 does not have to be 

returned to the storage portion 126, and thus the processing 

time can be shortened.  Although the buffer autosampler 124 

during the electrophoresis transports the buffer container 

129 to the capillary position and is fixed, the sample 

autosampler 123 can be driven freely, and thus the sample 

container 122 can be taken from the storage portion 126 and 

transported to the sample information reading position, and 

the sample information can be read. 

[0104] 

<Modification Example of First Embodiment> 

 According to the method illustrated in Fig. 9, the 

sample autosampler 123 and the buffer autosampler 124 are 

driven independently.  Alternatively, the sample 

autosampler 123 and the buffer autosampler 124 may be driven 
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simultaneously for processing time shortening. 

[0105] 

 Fig. 11 is a timing chart illustrating the transport 

operation of the sample container 122 and the buffer 

container 129 according to a modification example.  The 

upper part of Fig. 11 illustrates the operation of the 

sample autosampler 123 and the buffer autosampler 124 in 

the right drawing of Fig. 9 (steps 806 to 813), and the 

lower part of Fig. 11 illustrates the operation in this 

modification example.  As illustrated in Fig. 11, the sample 

autosampler 123 and the buffer autosampler 124 in this 

modification example are simultaneously driven in some 

operations whereas the sample autosampler 123 and the buffer 

autosampler 124 in Fig. 9 are driven alternately.  It can 

be seen that the processing time is shortened as a result. 

[0106] 

[Second Embodiment] 

 According to the example described in the first 

embodiment, the sample autosampler 123 transports the sample 

container 122 and the buffer autosampler 124 transports the 

buffer container 129.  In contrast, the second embodiment 

proposes a single-autosampler configuration in which fixing 

units capable of fixing the sample container 122 and the 

buffer container 129 are provided at standby positions near 

a capillary position. 



42 
 

[0107] 

<Configuration Example of Electrophoresis Device> 

 Fig. 12 is a schematic diagram illustrating the 

configuration of a part of an electrophoresis device 1001 

according to the second embodiment.  The electrophoresis 

device 1001 of the present embodiment has fixing units 1101 

to 1103 and one autosampler 223.  The other configurations 

are the same as those of the electrophoresis device 101 of 

the first embodiment and thus will not be described. 

[0108] 

 The fixing unit 1103 (first fixing unit) is disposed 

directly below the load header 106, that is, at the 

capillary position.  The fixing units 1101 and 1102 (second 

fixing units) are disposed at positions adjacent to the 

fixing unit 1103, that is, at the standby positions near 

the capillary position.  Each of the fixing units 1101 to 

1103 has a structure in which members L-shaped in cross 

section face each other and can be opened and closed by the 

L-shaped members moving in the horizontal direction.  The 

opening-closing operations of the fixing units 1101 to 1103 

are controlled by the control unit 160. 

[0109] 

 The autosampler 223 is provided with a moving stage 

2231 and transports the sample container 122 and the reagent 

container 125 from the storage portion 126 to the fixing 
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unit 1103 at the capillary position and the fixing units 

1101 and 1102 near the capillary position.  For example, 

the sample container 122 is transported to the fixing unit 

1101 and the reagent container 125 is transported to the 

fixing unit 1102. 

[0110] 

 The storage portion 126 is disposed below the fixing 

units 1101 to 1103.  The sample container 122 and the reagent 

container 125 are stored in the storage portion 126. 

[0111] 

<Operation of Autosampler> 

 Fig. 13 is a flowchart illustrating the transport 

operation of the sample container 122 and the buffer 

container 129 in the second embodiment.  It should be noted 

that a series of overall operations in the electrophoresis 

device are the same as in the first embodiment (Figs. 6 and 

7). 

[0112] 

(Step 1201) 

 The control unit 160 drives the autosampler 223 and 

the fixing unit 1103 to transport the buffer container 129 

from the storage portion 126 to the fixing unit 1103 at the 

capillary position and fix it. 

[0113] 

(Step 1202) 
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 The control unit 160 drives the autosampler 223 and 

the fixing unit 1101 to transport the sample container 122 

from the storage portion 126 to the fixing unit 1101 and 

fix it. 

[0114] 

(Step 1203) 

 The control unit 160 drives the pump mechanism 104 to 

fill the capillary with a polymer.  After that, the control 

unit 160 drives the fixing unit 1103 to release the fixing 

of the buffer container 129 and drives the autosampler 223 

and the fixing unit 1102 to transport the buffer container 

129 from the fixing unit 1103 to the fixing unit 1102 and 

fix it. 

[0115] 

(Step 1204) 

 The control unit 160 drives the autosampler 223 and 

the fixing unit 1101 to release the fixing of the sample 

container 122 and drives the autosampler 223 and the fixing 

unit 1103 to transport the sample container 122 from the 

fixing unit 1101 to the fixing unit 1103 and fix it.  After 

that, the control unit 160 drives the high-voltage power 

supply 110 to inject a sample into the capillary array 108 

by voltage application between the cathode electrode 107 

and the anode electrode 121. 

[0116] 
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(Step 1205) 

 The control unit 160 drives the autosampler 223 and 

the fixing unit 1103 to release the fixing of the sample 

container 122 and drives the autosampler 223 and the fixing 

unit 1101 to transport the sample container 122 from the 

fixing unit 1103 to the fixing unit 1101 and fix it. 

[0117] 

(Step 1206) 

 The control unit 160 drives the autosampler 223 and 

the fixing unit 1102 to release the fixing of the buffer 

container 129 and drives the autosampler 223 and the fixing 

unit 1103 to transport the buffer container 129 from the 

fixing unit 1102 to the fixing unit 1103 and fix it.  After 

that, the control unit 160 drives the high-voltage power 

supply 110 to perform electrophoresis by voltage application 

between the cathode electrode 107 and the anode electrode 

121. 

[0118] 

(Step 1207) 

 During the electrophoresis, the control unit 160 

drives the autosampler 223 and the fixing unit 1101 to 

release the fixing of the sample container 122 and causes 

the autosampler 223 to return the sample container 122 onto 

the storage portion 126. 

[0119] 
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 In the present embodiment, the energization path can 

be filled with the polymer and sample information can be 

read between, for example, steps 1201 and 1202. 

[0120] 

<Summary> 

 As described above, the electrophoresis device 1001 

of the second embodiment is provided with one autosampler 

223 and the fixing units 1101 to 1103 capable of placing 

and fixing the sample container 122 and the buffer container 

129 at and near the capillary position.  The autosampler 

223 transports the buffer container 129 between the fixing 

unit 1103 (capillary position) and the fixing unit 1102 

(standby position) and transports the sample container 122 

between the storage portion 126, the fixing unit 1101 

(standby position), and the fixing unit 1103 (capillary 

position). 

[0121] 

 As a result, the transport distances of the sample 

container 122 and the buffer container 129 decrease, there 

is no need to return the containers to the storage portion 

126 each time, and thus deterioration in electrophoresis 

performance can be suppressed.  In a case where one 

autosampler is provided and the fixing units 1101 to 1103 

are not provided, the autosampler is used in order to hold 

the buffer container 129 at the capillary position during 
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electrophoresis, and thus no sample container reading 

operation can be performed.  In contrast, in the present 

embodiment, the buffer container 129 is fixed by the fixing 

unit 1103 during electrophoresis, and thus it is possible 

to read sample information during electrophoresis, as in 

the first embodiment, even with the single autosampler 223. 

[0122] 

 In addition, in the electrophoresis device 1001 of the 

second embodiment, the autosampler 223 transports the sample 

container 122 from the storage portion 126 to the fixing 

unit 1101 (standby position) while the buffer container 129 

is disposed at the fixing unit 1103 (capillary position) 

and transports the sample container 122 from the fixing unit 

1101 (standby position) to the fixing unit 1103 (capillary 

position) when the buffer container 129 is transported from 

the fixing unit 1103 (capillary position) to the fixing unit 

1102 (standby position).  By causing waiting at the standby 

position near the capillary position before the sample 

container 122 is transported to the capillary position and 

the capillary array 108 is inserted in this manner, the time 

of the cathode end of the capillary array 108 being exposed 

to air can be shortened.  As a result, deterioration in 

analysis performance is prevented. 

[0123] 

[Modification Example] 
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 The present disclosure includes various modification 

examples without being limited to the above embodiments.  

For example, the above embodiments have been described in 

detail in order to describe the present disclosure in an 

easy-to-understand manner and do not necessarily include 

every described configuration.  In addition, a part of one 

embodiment can be replaced with the configuration of the 

other embodiment.  In addition, the configuration of the 

other embodiment can be added to the configuration of one 

embodiment.  In addition, a part of the configuration of 

the other embodiment can be added, deleted, or replaced with 

respect to a part of the configuration of each embodiment. 

 

Reference Signs List 

[0124] 

 101: electrophoresis device 

 102: capillary electrophoresis portion 

 103: irradiation detection unit 

 104: pump mechanism 

 105: autosampler mechanism 

 106: load header 

 107: cathode electrode 

 108: capillary array 

 109: constant temperature bath 

 110: high-voltage power supply 
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 111: capillary head 

 112: detection unit 

 113: light source 

 114: optical detector 

 115: block 

 116: pump 

 117: check valve 

 118: pin valve 

 119: polymer container 

 120: buffer container 

 121: anode electrode 

 122: sample container 

 123: sample autosampler 

 124: buffer autosampler 

 125: reagent container 

 126: storage portion 

 127: electric gripper 

 128: barcode reader 

 129: buffer container 

 130: washing tank 

 131: waste liquid tank 

 132: reflective photointerrupter 

 201: drive region of sample autosampler 

 202: drive region of buffer autosampler 

 301: stage 
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 302: well 

 303: positioning pin 

 304: solenoid 

 305: spring 

 306: positioning hole 
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CLAIMS 

 

[Claim 1] 

 An electrophoresis device comprising: 

 a capillary filled with a phoresis medium; 

 a buffer container accommodating a buffer solution; 

 a storage portion storing a sample container 

accommodating a sample; 

 at least one autosampler transporting each of the 

sample container and the buffer container; and 

 a control unit controlling driving of the autosampler, 

 wherein the control unit drives the autosampler such 

that 

 while the buffer container is disposed at a capillary 

position where one end portion of the capillary is 

positioned, the sample container is transported from the 

storage portion to a standby position near the capillary 

position, and 

 when the buffer container has been transported from 

the capillary position to the standby position, the sample 

container is transported from the standby position to the 

capillary position. 

 

[Claim 2] 

 The electrophoresis device according to Claim 1, 
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 wherein the autosampler includes a sample autosampler 

transporting the sample container and a buffer autosampler 

transporting the buffer container, and 

 the control unit 

 drives the buffer autosampler so as to transport the 

buffer container between the capillary position and the 

standby position, and 

 drives the sample autosampler so as to transport the 

sample container between the storage portion, the standby 

position, and the capillary position. 

 

[Claim 3] 

 The electrophoresis device according to Claim 1, 

further comprising: 

 a first fixing unit fixing the sample container or the 

buffer container at the capillary position; and 

 a second fixing unit fixing the sample container or 

the buffer container at the standby position, 

 wherein the autosampler is one in number, and 

 the control unit drives the autosampler such that 

 the buffer container is transported between the first 

fixing unit and the second fixing unit, and 

 the sample container is transported between the 

storage portion, the first fixing unit, and the second 

fixing unit. 
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[Claim 4] 

 The electrophoresis device according to Claim 1, 

 wherein the control unit drives the autosampler such 

that 

 the transport of the sample container is started after 

the capillary is filled with the phoresis medium and 

 the sample container is withdrawn from the capillary 

position after the sample container is transported to the 

capillary position and the sample is injected into the 

capillary and before electrophoresis is started. 

 

[Claim 5] 

 The electrophoresis device according to Claim 2, 

wherein a drive region of the sample autosampler and a drive 

region of the buffer autosampler are different except for 

the capillary position. 

 

[Claim 6] 

 The electrophoresis device according to Claim 1, 

wherein the control unit locks the storage portion when the 

autosampler is not at a predetermined position and unlocks 

the storage portion when the autosampler is at the 

predetermined position. 
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[Claim 7] 

 The electrophoresis device according to Claim 1, 

further comprising an information reading unit in the 

electrophoresis device, 

 wherein information on the sample is marked on the 

sample container, and 

 the control unit drives the autosampler so as to 

transport the sample container from the storage portion to 

a reading position of the information reading unit. 

 

[Claim 8] 

 The electrophoresis device according to Claim 7, 

 wherein the storage portion has a sensor detecting 

presence or absence of the sample container, and 

 when the sensor detects that the sample container has 

been disposed, the control unit drives the autosampler so 

as to transport the sample container from the storage 

portion to the reading position, and reads the information 

on the sample based on a read signal of the information 

reading unit. 

 

[Claim 9] 

 The electrophoresis device according to Claim 8, 

 wherein the storage portion stores the sample 

container at a plurality of storage positions, 
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 the sensor is provided at each of the plurality of 

storage positions, and 

 the control unit drives the autosampler so as to 

transport the sample container to the reading position from 

the storage position where the sensor has detected that the 

sample container has been disposed. 

 

[Claim 10] 

 The electrophoresis device according to Claim 2, 

wherein the control unit simultaneously drives the sample 

autosampler and the buffer autosampler at a predetermined 

timing. 

 

[Claim 11] 

 An electrophoresis device comprising: 

 a capillary filled with a phoresis medium; 

 a storage portion storing a sample container 

accommodating a sample; 

 an autosampler transporting the sample container; 

 an information reading unit reading information on the 

sample marked on the sample container; and 

 a control unit controlling driving of the autosampler, 

 wherein the control unit drives the autosampler so as 

to transport the sample container from the storage portion 

to a reading position of the information reading unit. 
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[Claim 12] 

 The electrophoresis device according to Claim 11, 

 wherein the storage portion has a sensor detecting 

presence or absence of the sample container, and 

 when the sensor detects that the sample container has 

been disposed, the control unit drives the autosampler so 

as to transport the sample container from the storage 

portion to the reading position, and reads the information 

on the sample based on a read signal of the information 

reading unit. 

 

[Claim 13] 

 The electrophoresis device according to Claim 12, 

 wherein the storage portion stores the sample 

container at a plurality of storage positions, 

 the sensor is provided at each of the plurality of 

storage positions, and 

 the control unit drives the autosampler so as to 

transport the sample container to the reading position from 

the storage position where the sensor has detected that the 

sample container has been disposed. 

 

[Claim 14] 

 The electrophoresis device according to Claim 11, 
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further comprising a buffer autosampler transporting a 

buffer container accommodating a buffer. 

 

[Claim 15] 

 The electrophoresis device according to Claim 11, 

further comprising: 

 a buffer container accommodating a buffer; 

 a first fixing unit fixing the sample container or the 

buffer container at a capillary position where one end 

portion of the capillary is positioned; and 

 a second fixing unit fixing the sample container or 

the buffer container at a standby position near the 

capillary position, 

 wherein the control unit drives the autosampler such 

that 

 the buffer container is transported between the first 

fixing unit and the second fixing unit, and 

 the sample container is transported between the 

storage portion, the first fixing unit, and the second 

fixing unit. 


