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BIOMOLECULE ANALYZER 

 

TECHNICAL FIELD 

[0001]The present invention relates to a device tha t analyzes 

biomolecules, and in more detail, relates to a devi ce that 

transfers biomolecules separated by electrophoresis  to a 

transfer membrane.   

 

BACKGROUND ART 

[0002]Patent Documents 1 and 2 describe devices tha t perform 

electrophoresis on biomolecules such as DNA and pro teins in 

gel, and transfer from a gel edge face to a direct transfer 

membrane (hereinafter such a device may also be ref erred to as 

“direct-blot electrophoresis-transfer device”).   

[0003]The devices described in Patent Documents 1 a nd 2 are 

horizontal devices that include: a gel arranged in a 

horizontal direction, a gel frame accommodating thi s gel, a 

cathode buffer tank and anode buffer tank that resp ectively 

connect with both ends of this gel, a transfer memb rane that 

faces one end of this gel, a rectangular transfer m embrane 

frame that fixes this transfer membrane, and a vert ical 

conveying mechanism that conveys the transfer membr ane frame 

in the vertical direction.  This horizontal device transfers 

DNA, etc. separated on the gel to the transfer memb rane, by 

raising the transfer membrane using the vertical co nveying 

mechanism, while performing electrophoresis on the gel.   
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PRIOR ART DOCUMENTS 

PATENT DOCUMENTS 

[0004]Patent Document 1: US Patent No. 5,234,559 (r egistration 

date: 1993/8/10) 

 Patent Document 2: US Patent No. 5,916,429 (regist ration 

date: 1999/6/29) 

 

DISCLOSURE OF THE INVENTION 

Problems to be Solved by the Invention 

[0005]However, with the horizontal devices accordin g to 

conventional technology, the gel frame is provided in the 

horizontal direction, and the transfer membrane is raised in 

the vertical direction (such as configuration is al so referred 

to as “horizontal-type” in the present specificatio n).  With 

the above-mentioned horizontal device, since the to p surface 

of the gel frame contacts with the atmosphere, and the bottom 

face of the gel frame contacts with the structure o f the 

device; the cooling of the gel frame becomes insuff icient, and 

the gel may generate heat during electrophoresis.  When the gel 

generates heat, there is a risk of defects such as the 

electrophoresis pattern warping, separability decli ning, and 

the separated DNA, etc. not being transferred to th e transfer 

membrane.  In addition, the transfer membrane is a generally 

thin plastic film, and has elasticity.  For this re ason, the 

membrane fixed to the rectangular transfer membrane  frame 

enters a state in which the center tends to stretch  more than 

the periphery part, and tensile strength more stron gly acts as 
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approaching the edges.  For this reason, in the vic inity of the 

center, there is a risk of the transfer pattern war ping.   

[0006]Therefore, the present inventors reviewed ver tical-type 

devices having a unique configuration, based on a u nique 

concept.  With the vertical device, the separation unit 

accommodating the separation medium such as gel is standing in 

the substantially vertical direction (such a config uration is 

also referred to as “vertical type” in the present 

specification).  With the above-mentioned vertical device, 

since the upper part of the separation unit contact s with the 

cathode buffer, and the lower part of the separatio n unit 

contacts with the anode buffer, it is possible to s ufficiently 

cool the separation unit by liquid-cooling.  In add ition, the 

transfer membrane can be conveyed without fixing to  a 

rectangular transfer membrane frame.   

[0007]However, with the above-mentioned vertical de vice, it is 

necessary to cause the transfer membrane to move in  a 

substantially horizontal direction within the anode  buffer 

tank.  Herein, as in the horizontal device accordin g to 

conventional technology, in a case of trying to arr ange the 

transfer membrane conveying mechanism upstream of t he transfer 

membrane, there is a risk of the buffer solution sp attering 

from the anode buffer tank causing the durability o f the 

transfer membrane conveying mechanism to decline, a nd a risk 

of the transfer membrane conveying mechanism becomi ng an 

obstruction to the various operations on the above- mentioned 

vertical device.   
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[0008]The present invention has been made taking ac count of 

the above-mentioned problems, and has a main object  of 

providing a vertical-type direct-blot electrophores is transfer 

device including a suitable transfer-membrane conve ying 

mechanism.   

Means for Solving the Problems 

[0009]In order to solve the above-mentioned problem s, a 

biomolecule analyzer according to one aspect of the  present 

invention includes: a first buffer solution tank; a  second 

buffer solution tank that is disposed above the fir st buffer 

solution tank; a separation unit in which a separat ion medium 

is stored, having a first opening that opens within  the first 

buffer solution tank and a second opening that open s within 

the buffer solution tank, and standing up in a subs tantially 

vertical direction; an arm part that retains a tran sfer 

membrane disposed at a position opposing the first opening; 

and a drive unit that is provided under the first b uffer 

solution tank, and drives the arm part in a substan tially 

horizontal direction, in which the arm part passes along outer 

sides of side walls of the first buffer solution ta nk, wraps 

around upper ends of the side walls, and links at i nner sides 

of the side walls.   

[0010]According to the above-mentioned configuratio n, by 

establishing a configuration in which the separatio n unit 

stands up substantially vertically, it is possible for the 

separation unit to be immersed in buffer solution i n the first 

or second buffer solution tank to liquid-cool the s eparation 
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medium.  However, in the case of configuring the bi omolecule 

analyzer in this way, it is necessary to make the t ransfer 

membrane move within the first buffer solution tank .   

[0011]Herein, according to the above-mentioned conf iguration, 

by providing the drive unit under the first buffer solution 

tank, and making the form of the arm part into a fo rm that 

passes along the outer sides of the side walls of t he first 

buffer solution tank, wraps around the top ends of the side 

walls and then links at the inner sides of the side  walls, it 

is possible to cause the transfer membrane to move 

successfully within the first buffer solution tank,  while 

avoiding a decline in the durability of the drive u nit due to 

the buffer solution and the hindrance of various op erations by 

the drive unit.  It is thereby possible to provide a vertical-

type direct-blot electrophoresis-transfer device in cluding a 

suitable transfer-membrane conveying mechanism.   

[0012]With the biomolecule analyzer according to on e aspect of 

the present invention, the transfer membrane may ha ve a first 

end that is forward in a movement direction accordi ng to 

driving of the arm part and a second end that is re arward in 

the movement direction, and the arm part may includ e a first 

fixing part that fixes the first end, a second fixi ng part 

that fixes the second end, and an elastic body that  biases the 

first fixing part and the second fixing part in dir ections 

facing away from each other.   

[0013]If a state in which the transfer membrane is loose, when 

causing the transfer membrane to move, the interval  between 
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the transfer membrane and first opening may become large, and 

the transfer result may be blurred.   

[0014]According to the above-mentioned configuratio n, since 

the first and second fixing parts that fix both end s in the 

movement direction of the transfer membrane are bia sed in 

directions facing away from each other, it is possi ble to 

impart a constant tension to the transfer membrane.   It is 

thereby possible to establish the transfer membrane  in a 

tightened state, and thus able to obtain favorable transfer 

results.   

[0015]With the biomolecule analyzer according to on e aspect of 

the present invention, a support member for support ing the 

transfer membrane from an opposite side of the tran sfer 

membrane to the separation unit may be provided at a bottom 

part of the first buffer solution tank, and the tra nsfer 

membrane may be bent by the separation unit so that  an 

opposite side to the separation unit becomes convex .   

[0016]According to the above-mentioned configuratio n, the 

transfer membrane is supported by the support membe r, and the 

separation unit pushes this down to be bent so as t o become 

convex downward (opposite side to the separation un it).  

Tension thereby acts on the transfer membrane, wher eby it is 

possible to cause the transfer membrane to closely contact the 

first opening.  In particular, since the transfer m embrane is 

maintained in a state tightened by the elastic body , it is 

possible to satisfactorily press the transfer membr ane against 

the first opening.  It is thereby possible to more 
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satisfactorily perform transfer from the separation  medium to 

the transfer membrane.   

[0017]With the biomolecule analyzer according to on e aspect of 

the present invention, the support member may be fo rmed on the 

bottom part at positions to form a pair interposing  a position 

opposing the first opening.   

[0018]According to the above-mentioned configuratio n, the 

transfer membrane is supported by support members a rranged at 

both sides of the separation unit, and the separati on unit 

pushes this down to be bent so as to become convex downward 

(opposite side to the separation unit).  Tension th ereby more 

uniformly acts on the transfer membrane, whereby it  is 

possible to cause the transfer membrane to closely contact the 

first opening more uniformly.  It is thereby possib le to more 

suitably perform transfer from the separation mediu m to the 

transfer membrane.   

[0019]With the biomolecule analyzer according to on e aspect of 

the present invention, the transfer membrane may ha ve a first 

end that is forward in a movement direction accordi ng to 

driving of the arm part, and a second end that is r earward in 

the movement direction, and the arm part may includ e a first 

fixing part that fixes the first end, a second fixi ng part 

that fixes the second end, and a connection part th at connects 

the first fixing part and the second fixing part to  be 

separated by a predetermined distance.   

[0020]According the above-mentioned configuration, by fixing 

the first and second ends of the transfer membrane by the 
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first and second fixing parts, respectively, which are 

connected to be separated by a predetermined distan ce, it is 

possible to tighten the transfer membrane without s lack along 

the movement direction thereof.  It is thereby poss ible to 

suppress the transfer results from blurring due to slack in 

the transfer membrane, and thus improve the measure ment 

sensitivity.   

[0021]With the biomolecule analyzer according to on e aspect of 

the present invention, the connection parts may be disposed at 

positions to interpose the transfer membrane from l ateral 

sides relative to the movement direction.   

[0022]According to the above-mentioned configuratio n, it is 

possible to avoid the connection part from overlapp ing the top 

surface (face opposing the first opening) and back surface 

(face on opposite side to the first opening) of the  transfer 

membrane.  It is thereby possible to prevent the tr ansfer from 

the separation medium to the transfer membrane, abu tting of 

other members to the back surface of the transfer m embrane, 

etc. from being inhibited by the connection part.   

[0023]With the biomolecule analyzer according to on e aspect of 

the present invention, a support member that suppor ts the 

transfer membrane from an opposite side to the sepa ration unit 

of the transfer membrane may be provided to a botto m part of 

the first buffer solution tank, and the transfer me mbrane may 

be bent by the separation unit so that an opposite side to the 

separation unit becomes convex.   

[0024]According to the above-mentioned configuratio n, the 
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transfer membrane is supported by the support membe r, and the 

separation unit pushes this down to be bent so as t o become 

convex downward (opposite side to the separation un it).  

Tension thereby acts on the transfer membrane, wher eby it is 

possible to cause the transfer membrane to closely contact the 

first opening.  It is thereby possible to more sati sfactorily 

perform transfer from the separation medium to the transfer 

membrane.   

[0025]With the biomolecule analyzer according to on e aspect of 

the present invention, the support members may be r espectively 

formed on the bottom part to form a pair at positio ns 

interposing a position that opposes the first openi ng.   

[0026]According to the above-mentioned configuratio n, the 

transfer membrane is supported by the support membe rs arranged 

at both sides of the separation unit, and the separ ation unit 

pushes this down to be bent so as to become convex downward 

(opposite side to the separation unit).  Tension th ereby more 

uniformly acts on the transfer membrane, whereby it  is 

possible to cause the transfer membrane to closely contact the 

first opening more uniformly.  It is thereby possib le to more 

suitably perform transfer from the separation mediu m to the 

transfer membrane.   

[0027]With the biomolecule analyzer according to on e aspect of 

the present invention, a slope angle of the transfe r membrane 

from a position contacting the support member until  a position 

contacting the first opening may be at least 1º and  no more 

than 60º downwards relative to a horizontal plane.   
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[0028]According to the above-mentioned configuratio n, it is 

possible to appropriately adjust the tension acting  on the 

transfer membrane to more suitably perform transfer  from the 

separation medium to the transfer membrane.   

[0029]With the biomolecule analyzer according to on e aspect of 

the present invention, a portion of the arm part th at wraps 

around the upper ends of the side walls may be deta chable from 

the drive unit, and the first buffer solution tank may be 

detachable from the biomolecule analyzer.   

[0030]According to the above-mentioned configuratio n, by being 

able to remove the first buffer solution tank, it i s possible 

to easily wash the first buffer solution tank, with out 

cleaning solution, etc. adhering to the drive unit.   In 

addition, upon removing the first buffer solution t ank, since 

it is possible to separate, from the drive unit, a portion of 

the arm part that wraps around the upper ends of th e side 

walls of the first buffer solution tank to link at inner sides 

of the side walls, the first buffer solution tank c an be 

easily removed.   

[0031]With the biomolecule analyzer according to on e aspect of 

the present invention, the arm part may be linked t o the drive 

unit, and may have a first portion extending at out er sides of 

the side walls until a position aligning with upper  ends of 

the side walls, and a second portion that fits with  the first 

portion, and extends to an inner side of the side w alls by 

spanning the upper ends of the side walls.   

[0032]According to the above-mentioned configuratio n, the 
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second portion can be easily detached and attached relative to 

the drive unit.  The first portion is arranged at t he outer 

sides of the side walls of the first buffer solutio n tank, and 

thus will not become a hindrance to removal of the first 

buffer solution tank and various operations such as  setting of 

the electrode.  For this reason, it is possible to successfully 

perform various operations by unfastening the secon d portion 

as appropriate.   

[0033]With the biomolecule analyzer according to on e aspect of 

the present invention, the first buffer solution ta nk, the 

second buffer solution tank and the separation unit  may be 

transparent.   

[0034]According to the above-mentioned configuratio n, it is 

possible to observe the states of the separation me dium and 

transfer membrane during operation of the device.  It is 

thereby possible to confirm the movement of the vis ible marker 

by the naked eye, for example.   

[0035]With the biomolecule analyzer according to on e aspect of 

the present invention, a first electrode may be dis posed in 

the first buffer solution tank, a second electrode may be 

disposed in the second buffer solution tank, and th e transfer 

membrane may be disposed so as to be interposed bet ween the 

first opening and the first electrode.   

[0036]According to the above-mentioned configuratio n, since it 

is possible to apply voltage between the first open ing that 

opens within the first buffer solution tank and the  second 

opening that opens within the second buffer solutio n tank, 
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electrophoresis of biomolecules can be successfully  performed.  

In addition, since the transfer membrane is interpo sed between 

the first opening and the first electrode, it is po ssible to 

successfully perform transfer of the separated biom olecules 

from the first opening to the transfer membrane.   

[0037]With the biomolecule analyzer according to on e aspect of 

the present invention, the separation unit may be m ounted to 

be detachable relative to the second buffer solutio n tank, and 

the second buffer solution tank may be mounted to b e 

detachable relative to the first buffer solution ta nk.   

[0038]According to the above-mentioned configuratio n, since it 

is possible to remove the separation unit and secon d buffer 

solution tank, the separation unit and second buffe r solution 

tank can be easily washed without cleaning solution , etc. 

adhering to the drive unit.   

Effects of the Invention 

[0039]According to the present invention, it is pos sible to 

provide a vertical-type direct-blot electrophoresis -transfer 

device including a suitable transfer-membrane conve ying 

mechanism.   

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0040]FIG. 1 is a perspective view showing an outli ne 

configuration of a biomolecule analyzer according t o one 

embodiment of the present invention; 

 FIG. 2 is a cross-sectional view showing an outlin e 

configuration of a biomolecule analyzer according t o an 
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embodiment of the present invention; 

 FIG. 3 is a perspective view showing an outline 

configuration of an adjuster in an embodiment of th e present 

invention; 

 FIG. 4 is a cross-sectional view illustrating 

electrophoresis and transfer of a sample in an embo diment of 

the present invention; 

 FIG. 5 is a perspective view showing an aspect of 

removing each member of a biomolecule analyzer acco rding to an 

embodiment of the present invention; 

 FIG. 6 is a perspective view showing an aspect of 

removing each member of a biomolecule analyzer acco rding to an 

embodiment of the present invention; 

 FIG. 7 is a perspective view showing an aspect of 

removing each member of a biomolecule analyzer acco rding to an 

embodiment of the present invention; 

 FIG. 8 is a perspective view showing an aspect of 

removing each member of a biomolecule analyzer acco rding to an 

embodiment of the present invention; 

 FIG. 9 is a perspective view showing an outline 

configuration of a biomolecule analyzer according t o an 

embodiment of the present invention; and 

 FIG. 10 is a cross-sectional view showing an outli ne 

configuration of an adjuster in an embodiment of th e present 

invention.   

 

PREFERRED MODE FOR CARRYING OUT THE INVENTION 
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[0041]First Embodiment 

An embodiment of the present invention is as follow s when 

explained based on the drawings.   

[0042]First, an outline configuration of a biomolec ule 

analyzer 100 according to the present embodiment wi ll be 

explained by referencing FIGS. 1 and 2.  FIG. 1 is a 

perspective view approximately showing the configur ation of 

the biomolecule analyzer 100.  FIG. 2 is a lateral cross-

sectional view approximately showing the configurat ion of the 

biomolecule analyzer 100.   

[0043]As shown in FIGS. 1 and 2, the biomolecule an alyzer 100 

is a vertical-type direct-blot  electrophoresis-tra nsfer device, 

and includes a clamp (arm part, first fixed part) 2 0, clamp 

(arm part, second fixed part) 21, clamp frame (arm part, 

connection part) 22, carrier (arm part, portion wra pping 

around upper end of side wall, second portion) 23, anode 

buffer tank (first buffer solution tank) 30, table 31, cathode 

buffer tank (second buffer solution tank) 40, separ ation unit 

50, motor (drive part) 62, ball screw (drive part) 63, guide 

shaft (drive part) 64, shaft holder (drive part) 65 , guide 

pole (arm part, first portion) 66, and controller u nit 68.  In 

addition, although not illustrated for explanation,  a lid 

covering the entirety during operation is further i ncluded for 

safety.   

[0044]Herein, the separation unit 50 accommodates s eparation 

gel (separation medium) 52, and has  a first openin g 50a that 

opens within the anode buffer tank 30 and a second opening 50b 
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that opens within a cathode buffer tank 40.  In add ition, a 

transfer membrane 1 is arranged inside of the anode  buffer 

tank 30 so as to face the first opening 50a.  Furth ermore, the 

anode (first electrode) 32 is arranged within the a node buffer 

tank 30, and the cathode (second electrode) 41 is a rranged 

within the cathode buffer tank 40.   

[0045]For this reason, with the biomolecule analyze r 100, the 

cathode 41 within the cathode buffer tank 40 and th e anode 32 

within the anode buffer tank 30 are electrically co nnected via 

the buffer solutions of the two tanks, separation g el 52 and 

transfer membrane 1, by filling buffer solutions in to the 

cathode buffer tank 40 and anode buffer tank 30.  I n other 

words, the biomolecule analyzer 100 is a device tha t separates 

a sample introduced from the second opening 50b by way of the 

separation gel 52 and causes each separated compone nt to be 

dispensed from the first opening 50a and adsorb to the 

transfer membrane 1, by applying a voltage between the cathode 

41 and anode 32.   

[0046]Hereinafter, the respective principle members  will be 

explained in detail by referencing FIGS. 1 and 2.   

[0047](Anode and Cathode) 

The anode 32 is arranged within the anode buffer ta nk 30, and 

the cathode 41 is arranged within the cathode buffe r tank 40.  

The anode 32 and cathode 41 are formed from a mater ial having 

electrical conductivity such as a metal.  As the ma terial 

forming the anode 32 and cathode 41, for example, p latinum is 

preferably from the viewpoint of suppressing ioniza tion of the 
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electrodes.   

[0048]The electrode arrangements of these are not p articularly 

limited so long as the anode 32 is arranged within the anode 

buffer tank 30 and the cathode 41 is arranged withi n the 

cathode buffer tank 40; however, for example, the c athode 41, 

first opening 50a and anode 32 may be arranged on 

substantially the same straight line.  In such an a rrangement, 

so long as the transfer membrane 1 is arranged as s hown in FIG. 

1, the precision of sample adsorption can be improv ed since 

the line of electric force passing through the firs t opening 

50a will be substantially vertical relative to the transfer 

membrane 1.   

[0049]In addition, the anode 32 is preferably arran ged to be 

distanced from the transfer membrane 1.  It is ther eby possible 

to suppress bubbles generating from the anode 32 fr om 

negatively influencing the adsorption of separation  components 

on the transfer membrane 1.   

[0050]The anode 32 and cathode 41, for example, may  be used by 

connecting to the control unit 68, or may be used b y 

connecting to an external power supply (DC power so urce).  In 

the case of using by connecting to an external powe r supply, 

after setting the time, current and voltage in the power 

supply, the control unit 68 may be operated to caus e the 

biomolecule analyzer 100 to start operation at the same time 

as operation initiation of the power supply.   

[0051](Anode Buffer Tank and Cathode Buffer Tank) 

The anode buffer tank 30 and cathode buffer tank 40  are 
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insulative containers storing the buffer solution ( buffer).  

The cathode buffer tank 40 is provided above the an ode buffer 

tank 30.  It should be noted that, in the present e mbodiment, 

the anode buffer tank 30 is fixed on the table 31, and the 

cathode buffer tank 40 is fixed to the anode buffer  tank 30; 

however, the present invention is not limited to th is 

configuration.   

[0052]The buffer solutions filled in the anode buff er tank 30 

and cathode buffer tank 40 can be any buffer soluti on having 

electrical conductivity, and particularly, a buffer  solution 

having a buffering portion of weakly acidic to weak ly basic 

can be suitably used.  As such a buffer solution, f or example, 

it is possible to use buffer solutions such as a Tr is/glycine-

based buffer solution, acetic acid buffer solution,  sodium 

carbonate-based buffer solution, CPS buffer solutio n, 

Tris/boric acid/EDTA buffer solution, Tris/acetic a cid/EDTA 

buffer solution, MOPS, phosphoric acid buffer solut ion, and 

Tris/tricine-based buffer solution.   

[0053]In addition, although the details are describ ed later, 

guides (support members) 33, 34 supporting the tran sfer 

membrane 1 from the back surface of the transfer me mbrane 1 

(face on an opposite side to the separation unit 50 ) are 

provided to the bottom part of the anode buffer tan k 30 in the 

movement path of the transfer membrane 1.   

[0054](Separation Unit) 

The separation unit 50 stores the separation gel (s eparation 

medium) 52 inside thereof.  In the present embodime nt, the 
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separation unit 50 is standing in a substantially v ertical 

direction, and the lower part thereof is arranged w ithin the 

anode buffer tank 30, and the upper part thereof is  arranged 

so that one side contacts the cathode buffer tank 4 0.  The 

separation gel 52 is thereby liquid-cooled by at le ast one of 

the buffer solution within the anode buffer tank 30  and the 

buffer solution within the cathode buffer tank 40, and can be 

sufficiently cooled.   

[0055]In addition, the separation unit 50 has the f irst 

opening 50a that opens within the anode buffer tank  30, and 

the second opening 50b that opens within the cathod e buffer 

tank 40.  It thereby comes to be so that the separa tion gel 52 

faces inside the anode buffer tank 30 via the first  opening 

50a, and faces inside the cathode buffer tank 40 vi a the 

second opening 50b.  It should be noted that, in th e present 

embodiment, the separation unit 50 is fixed to the cathode 

buffer tank 40 by the lock 42 provided to the catho de buffer 

tank 40; however, the present invention is not limi ted to this 

configuration.   

[0056]The separation unit 50 can be configured from  two 

insulating plates 51, 53 formed from insulators suc h as glass 

or acrylic.  In one embodiment, the separation unit  50 exposes 

the separation gel 52 by a part of the insulating p late 53 

being notched out at the second opening 50b, whereb y sample 

can be easily introduced to the separation gel 52.   

[0057]The separation gel 52 is a gel for separating  the sample 

components introduced from the second opening 50b a ccording to 
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the molecular weight.  The separation gel 52 can be  filled into 

the separation unit 50 prior to installation of the  separation 

unit 50 to the biomolecule analyzer 100, or after i nstalling.  

In addition, a commercially available PAGE chip int o which the 

separation gel 52 is filled may be used as the sepa ration unit 

50.  As an example of the separation gel 52, acryla mide gel, 

agarose gel and the like are exemplified.  The widt h of the 

separation gel 52 can be established as a length en abling a 

10- to 12-lane sample to be separated, for example.    

[0058]It should be noted that, in the present embod iment, 

although the configuration filling the separation g el 52 into 

the separation unit 50 is being adopted, a configur ation 

providing multiple ultrafine posts called nano-pill ars between 

the insulating plate 51 and insulating plate 53 can  also be 

adopted.   

[0059]In addition, the first opening 50a of the sep aration 

unit 50 may be covered by a coating part formed by an 

electrically conductive porous material (hydrophili c PVDF 

(polyvinylidene difluoride) film), hydrophilic PTFE  

(polytetrafluoroethylene) film, etc.), including th e 

circumference thereof.  In the case of the transfer  membrane 1 

contacting or being pushed against the first openin g 50a (case 

of not providing a distance between the first openi ng 50a and 

transfer membrane 1), the transfer membrane 1 can r educe the 

frictional resistance and damage incurred from the separation 

unit 50 and separation gel 52 when the transfer mem brane 1 is 

conveyed.   
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[0060]It should be noted that, by the separation un it 50 

standing in a substantially vertical direction, the  separation 

unit 50 can greatly increase the sample introductio n amount 

compared to a configuration being installed in a su bstantially 

horizontal direction.  This is because, with the ho rizontal-

type electrophoresis apparatus, it is difficult to change the 

depth of the well provided in the separation gel; h owever, 

with the vertical-type electrophoresis apparatus, s ince the 

depth of the well can be changed easily, the sample  

introduction amount can be made to increase easily.    

[0061](Transfer Membrane 1) 

It is preferable for the transfer membrane 1 to be an 

absorbing/retaining body of samples that enables to  stably 

preserve a sample separated by the separation gel 5 2 over a 

long period, and further, facilitates subsequent an alysis.  As 

the material of the transfer membrane 1, it is pref erably a 

material having high strength, and having high samp le binding 

capacity (adsorbable weight per unit volume).  As t he transfer 

membrane 1, a PVDF membrane or the like is suited i n the case 

of the sample being protein.  It should be noted th at it is 

preferable to perform hydrophilization treatment us ing 

methanol or the like in advance on the PVDF membran e.  

Otherwise, a membrane conventionally used in the ad sorption of 

proteins, DNA and nucleic acids such as a nitrocell ulose 

membrane or nylon membrane can also be used.   

[0062]It should be noted that, the samples that can  be 

separated and adsorbed in the biomolecule analyzer 100 are not 
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particularly limited to these; however, a preparati on from 

biological material (e.g., biont, body fluid, cell strain, 

tissue culture, or tissue fragment), a commercially  available 

reagent, and the like can be exemplified.  For exam ple, 

polypeptides or polynucleotides can be exemplified.    

[0063]The transfer membrane 1 is used in a state im mersed in 

the buffer solution within the anode buffer tank 30 .   

[0064]In the present embodiment, the transfer membr ane 1 is 

sufficient so long as having a length used in one-t ime 

electrophoresis/transfer, i.e. length of a distance  moving 

within the anode buffer tank 30 in the one-time 

electrophoresis/transfer.  By configuring the trans fer membrane 

1 in this way, an operation to cut the transfer mem brane 1 for 

every one-time electrophoresis/transfer becomes unn ecessary, 

and thus the usability of the biomolecule analyzer 100 can be 

improved.  In addition, the width of the transfer m embrane 1 is 

sufficient so long as established as a length corre sponding to 

the width of the separation gel 52.   

[0065](Arm Part) 

In the present embodiment, the transfer membrane 1 is used in 

a state retained by the arm part for movement there of and 

maintenance of the relative position with the first  opening 

50a.  In the present embodiment, the arm part is co nfigured 

from clamps 20, 21, a clamp frame 22, a carrier 23 and a guide 

pole 66, which are a series of coupled members.  Th ereamong, 

the structure configured from the clamps 20, 21 and  clamp 

frame 22 is also referred to as adjuster.  The adju ster is 
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arranged at an inner side of a side wall of the ano de buffer 

tank 30.  In addition, FIG. 3 is a perspective view  showing an 

outline structure of the adjuster.  As shown in FIG . 3, the 

clamp 20 is configured from a lower part 20a and an  upper part 

20b, and the clamp 21 is configured from a lower pa rt 21a and 

an upper part 21b.   

[0066]As shown in FIG. 3(b), between the lower part  20a and 

upper part 20b, and between the lower part 21a and upper part 

21b each come to be open.  In this state, after san dwiching the 

end (first end) forward in the movement direction o f the 

transfer membrane 1 between the lower part 20a and upper part 

20b, and sandwiching the end (second end) rearward in the 

movement direction of the transfer membrane 1 betwe en the 

lower part 21a and upper part 21b, by closing each of between 

the lower part 20a and upper part 20b and between t he lower 

part 21a and upper part 21b as shown in FIG. 3(a), it is 

possible to fix the end forward in the movement dir ection of 

the transfer membrane 1 by the clamp 20 and fix the  end 

rearward in the movement direction of the transfer membrane 1 

by the clamp 21.  The arm part can thereby retain t he transfer 

membrane 1.  It should be noted that the clamps 20,  21 may 

include a lock for fixing in a closed state.   

[0067]The clamp frame 22 is a shaft member connecti ng the 

clamps 20, 21, and connects the clamps 20, 21 to be  separated 

by a predetermined distance.  It is thereby possibl e to tighten 

the transfer membrane 1 without slack along the mov ement 

direction thereof, when fixing both ends of the tra nsfer 
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membrane 1 by the clamps 20, 21.  It is thereby pos sible to 

suppress the transfer results from blurring due to slack in 

the transfer membrane 1, and thus improve the measu rement 

sensitivity.  In addition, it is possible to make t he tension 

acting on the transfer membrane 1 conveyed accompan ying 

movement of the clamp 20 to be constant.  Therefore , it is 

possible to more suitably transfer a sample to the transfer 

membrane 1 without blurring.  However, it may be a 

configuration omitting the clamp 21 and clamp frame  22.   

[0068]The clamp frame 22 is arranged at a position sandwiching 

the transfer membrane 1 from the lateral side to th e movement 

direction, whereby it is possible to avoid the clam p frame 22 

from overlapping the top surface (face opposing the  first 

opening 50a) and back surface (facing on opposite s ide to 

first opening 50a) of the transfer membrane 1.  It is thereby 

possible to prevent transfer from the separation ge l 52 to the 

transfer membrane 1, abutting of other members with  the back 

surface of the transfer membrane 1, etc. (details d escribed 

later) being inhibited by the clamp frame 22.   

[0069]The guide pole 66 is a shaft member that is a rranged so 

as to connect to a drive unit described later (shaf t holder 

65), and pass to outside of a side wall of the anod e buffer 

tank 30.  The carrier 23 is a member that connects to the guide 

pole 66, and connects to the clamp 20 by going arou nd the 

upper end of the side wall of the anode buffer tank  30.   

[0070]In the above way, the arm part passes along t he outer 

sides of the side walls of the anode buffer tank 30  from a 
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position connecting to the drive unit, wraps around  the upper 

ends of the side walls, and links at the inner side s of the 

side walls.   

[0071]It should be noted that, although not to limi t the 

present invention, in the present embodiment, the g uide poles 

66 extend at outer sides of the side walls of the a node buffer 

tank 30 until positions aligning with the upper end s of the 

side walls.  Then, the carrier 23 fits together wit h the guide 

poles 66, and extends to an inner side of the side wall by 

spanning over the upper ends of the side walls of t he anode 

buffer tank 30.   

[0072]By configuring in this way, the carrier 23 ca n attach 

and detach easily to the drive unit.  The guide pol es 66 are 

arranged at the outer side of the side walls of the  anode 

buffer tank 30, and do not become obstructions to v arious 

operations such as detachment of the anode buffer t ank 30 

(details explained in second embodiment), or settin g of 

electrodes, which are performed as necessary.  For this reason, 

it is possible to successfully perform various oper ations by 

removing the carrier 23 as appropriate.   

[0073](Drive Unit) 

The drive unit drives the arm part in a substantial ly 

horizontal direction, and is configured by a motor 62, ball 

screw 63, guide shaft 64 and shaft holder 65 in the  present 

embodiment.   

[0074]The motor 62 causes the ball screw 63 to rota te.  The 

motor 62 may employ one that can vary rotation spee d, and may 
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employ one of fixed rotation speed in combination w ith gears.  

The ball screw 63 threads with the shaft holder 65 along with 

penetrating the shaft holder 65.  The guide shaft 6 4 penetrates 

the shaft holder 65, and the shaft holder 65 is con figured to 

be movable along the guide shaft 64.  Then, by the motor 62 

causing the ball screw 63 to rotate, the shaft hold er 65 is 

driven in the X direction in the drawing (substanti ally 

horizontal direction).  The shaft holder 65 connect s with the 

arm part (guide pole 66), whereby the drive unit ca n drive the 

arm part in the X direction in the drawing (substan tially 

horizontal direction).  Then, due to the arm part r etaining the 

transfer membrane 1, the transfer membrane 1 moves in the X 

direction in the drawing (substantially horizontal direction).   

[0075]However, the present invention is not limited  thereto, 

and so long as being able to drive the arm part in a 

substantially horizontal direction, the drive unit may be 

configured by another drive mechanism (e.g., belt, gears, 

etc.).   

[0076]In addition, the drive unit is provided below  the anode 

buffer tank 30.  It is thereby possible to prevent the risk of 

the buffer solution having scattered from the anode  buffer 

tank 86 from causing the durability of the drive un it to 

decline, and the risk of the drive unit becoming a hindrance 

to various operations on the biomolecule analyzer 1 00.   

[0077](Control Unit) 

The control unit 68 is a control panel that perform s various 

controls of the biomolecule analyzer 100 (control o f the 
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position of the arm part, control of current/voltag e applied 

to the anode 32 and cathode 41, etc.).  The control  unit 68 may 

include buttons and switches for receiving inputs f rom a user, 

and lamps, a display unit, etc. for notifying the o perating 

state to the user.   

[0078](Electrophoresis and Transfer of Sample) 

Next, the flow of electrophoresis and transfer of s ample in 

the biomolecule analyzer 100 will be explained by r eferencing 

FIG. 4.  FIG. 4 is a cross-sectional via illustrati ng the 

electrophoresis and transfer of sample in the prese nt 

embodiment.  It should be noted that the anode buff er tank 30, 

cathode buffer tank 40, etc. are omitted in FIG. 4 for the 

purpose of explanation.   

[0079]As shown in FIG. 4, during the electrophoresi s and 

transfer of sample, the transfer membrane 1 is reta ined in a 

state arranged at a position opposing the first ope ning 50a by 

the clamps 20, 21 (adjuster, arm part).  At this ti me, the 

transfer membrane 1 is supported from the back surf ace of the 

transfer membrane 1 (opposite side to the separatio n unit 50), 

by the guides 33, 34 provided at the bottom part of  the anode 

buffer tank 30.   

[0080]The guides 33 and 34 are provided at the bott om part of 

the anode buffer tank 30 so as to support the trans fer 

membrane in the movement path on which the transfer  membrane 1 

moves.  The guides 33 and 34 have a longitudinal di rection that 

is orthogonal to the movement direction (X directio n) of the 

transfer membrane 1, and are parallel to the longit udinal 
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direction of the first opening 50a.   

[0081]Then, by the separation unit 50 (side of the first 

opening 50a thereof) abutting the top surface of th e transfer 

membrane 1 (side of the separation unit 50 thereof) , the 

transfer membrane 1 is bent so that an opposite sid e to the 

separation unit 50 becomes convex.  In this way, th e transfer 

membrane 1 is supported by the guides 33 and 34, th e 

separation unit 50 pushes this down to be bent so a s to become 

convex downwards (opposite side to the separation u nit 50).  It 

is thereby possible for the tension to act on the t ransfer 

membrane 1, to cause the transfer membrane 1 to be in close 

contact with the first opening 50a.  It is thereby possible to 

more appropriately perform transfer from the separa tion gel 52 

to the transfer membrane 1.   

[0082]In particular, by the guides 33 and 34 being 

respectively formed at positions interposing a posi tion 

opposing the first opening 50a on the bottom part o f the anode 

buffer tank 30 to form a pair, the transfer membran e 1 is 

supported by the guides 33 and 34 arranged at both sides of 

the separation unit 50, the separation unit 50 push es this 

down to be bent so as to become convex downward (op posite side 

to the separation unit).  It is thereby possible fo r tension to 

more uniformly act on the transfer membrane 1 to ca use the 

transfer membrane 1 to be more uniformly in close c ontact with 

the opening 50a.  It is thereby possible to more ap propriately 

perform transfer from the separation gel 52 to the transfer 

membrane 1.   
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[0083]In more detail, the tension of the transfer m embrane 1 

upon transferring the sample from the separation ge l 52 to the 

transfer membrane 1 is preferably a tension within the range 

of at least 1 N to no more than 12 N, and most pref erably on 

the order of 6 N, for example.  So long as the tens ion applied 

to the transfer membrane is the above range, it wil l be 

possible to transfer the sample from the separation  gel 52 to 

the transfer membrane 1 with good sensitivity, as w ell as 

being able to prevent the transfer membrane 1 from being 

damaged by excessive tension.   

[0084]Setting the tension of the transfer membrane 1 to the 

above-mentioned range can be appropriately realized  by setting 

the slope angle θ of the transfer membrane 1 from a position 

contacting the guides 33 and 34 until a position co ntacting 

the first opening 50a to preferably at least 1º to no more 

than 60º downwards relative to a horizontal plane, and more 

preferably on the order of 10º.  The tension of the  transfer 

membrane 1 is defined by the above-mentioned slope angle; 

therefore, it is possible to set the tension of the  transfer 

membrane 1 to the aforementioned range by setting t he slope 

angle to within the aforementioned range.   

[0085]It should be noted that, as mentioned above, the clamp 

frame 22 is arranged at positions interposing the t ransfer 

membrane 1 from lateral sides to the movement direc tion, and 

thus will not hinder the guides 33 and 34 from supp orting the 

transfer membrane 1 from the back surface thereof.   

[0086]Then, the sample is introduced to the separat ion gel 52 
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from the second opening 50b of the separation unit 50.  In 

addition to biomolecules serving as the analysis ta rget, it is 

preferable to add a visible molecular weight marker  for 

confirming the progress of electrophoresis to the s ample.   

[0087]In the above state, separation is performed b y 

electrophoresis of the sample.  The control unit 68  controls 

the motor 62 to set the position of the transfer me mbrane 1 at 

the start position, and then flow electric current between the 

anode 32 and cathode 41 to start electrophoresis.  The electric 

current value flowing between the anode 32 and cath ode 41 is 

not particularly limited; however, it is preferably  no more 

than 50 mA, and more preferably at least 20 mA to n o more than 

30 mA.  It should be noted that it may control so t hat the 

electric current value becomes constant, may be con trolled so 

that the voltage becomes constant, or the current a nd voltage 

may be controlled in other modes.   

[0088]The transfer membrane 1 is moved gradually to wards the X 

direction (substantially horizontal direction) by d riving of 

the arm part (adjuster) by the drive unit, accordin g to the 

progress of electrophoresis in the separation unit 50.  The X 

direction is a direction orthogonal to the longitud inal 

direction of the first opening 50a.  Although the m ovement 

speed of the transfer membrane 1 is not particularl y limited, 

it is possible to set a pace of moving 5 to 10 cm i n 60 to 120 

minutes, for example.   

[0089]Then, the sample dispensed according to elect rophoresis 

from the first opening 50a (sample separated in sep aration gel 
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52) is adsorbed at positions (positions opposing th e first 

opening 50a at the dispensed timing) according to t he timing 

of dispensing to the transfer membrane 1.  The sepa rated sample 

is thereby transferred to the transfer membrane 1.   

[0090]After transfer, it is possible to recover the  transfer 

membrane 1, and supply to staining, immunoreaction (blotting 

and antigen-antibody reaction by Western blotting) or the like.  

Subsequently, the separation pattern of components transferred 

to the transfer membrane 1 is detected by a fluores cence 

detector.  Such a fluorescence detector may be incl uded in the 

biomolecule analyzer 100, whereby it is possible to  automate 

the entire process of electrophoresis, transfer and  detection.   

[0091]By establishing a configuration in which the separation 

unit 50 is standing up substantially vertically in above way, 

it is possible for the separation unit 50 to be imm ersed in 

the buffer solution of at least one among the anode  buffer 

tank 30 and cathode buffer tank 40, and thus liquid -cool the 

separation gel 52.   

[0092]Then, in the case of configuring the biomolec ule 

analyzer 100 in this way, (i) it is necessary to ca use the 

transfer membrane 1 to move within the anode buffer  tank 30,  

(ii) in the case of trying to arrange the drive uni t upstream 

of the transfer membrane 1 as in the conventional t echnology, 

there is a risk of the buffer solution having scatt ered from 

the anode buffer tank 30 causing the durability of the drive 

unit to decline, and a risk of the drive unit becom ing a 

hindrance to various operations on the biomolecule analyzer 
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100; however, (iii), with the present embodiment, b y providing 

the drive unit under the anode buffer tank 30, and making the 

form of the arm part into a form that passes along the outer 

sides of the side walls of the anode buffer tank 30 , wraps 

around the upper ends of the side walls and then li nks at the 

inner sides of the side walls, it is possible to ca use the 

transfer membrane 1 to move  successfully within th e anode 

buffer tank 30, while avoiding a decline in the dur ability of 

the drive unit due to the buffer solution and the h indrance of 

various operations by the drive unit.  It is thereb y possible 

to provide a vertical-type direct-blot electrophore sis 

transfer device equipped with a suitable transfer m embrane 

conveying mechanism.   

[0093]Second Embodiment 

Another embodiment of the present invention is as f ollows when 

explaining based on FIGS. 5 to 8.  It should be not ed that, for 

convenience of explanation, the members having the same 

function as members explained in the embodiment wil l be 

assigned the same reference numbers, and explanatio ns thereof 

will be omitted.   

[0094]In the biomolecule analyzer 100, the anode bu ffer tank 

30, cathode buffer tank 40 and separation unit 50 m ay be made 

detachable from the biomolecule analyzer 100.  Sinc e it is 

thereby possible to remove and wash the anode buffe r tank 30, 

cathode buffer tank 40 and separation unit 50, the first 

buffer solution tank can be easily washed without c leaning 

solution, etc. adhering to the drive unit.   
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[0095]FIG. 5 is a perspective view showing an aspec t of 

removing the separation unit 50 from the biomolecul e analyzer 

100.  The separation unit 50 is fixed to the cathod e buffer 

tank 50 by a lock 42; therefore, it is possible to easily 

remove by releasing the lock 42.  It should be note d that the 

separation unit 50 may be installed detachably to t he cathode 

buffer tank 40, and the method thereof is not limit ed to the 

method of using the lock 42.   

[0096]FIG. 6 is a perspective view showing an aspec t of 

further removing the cathode buffer tank 40 form th e 

biomolecule analyzer 100.  The cathode buffer tank 40 is not 

particularly limited; however, for example, it may be 

detachably fixed to the anode buffer tank 30 by way  of treads, 

a lock or the like.   

[0097]FIG. 7 is a perspective view showing an aspec t of 

further removing the carrier 23 from the biomolecul e analyzer 

100.  The carrier 23 can be easily removed due to j oining to 

the guide pole 66 and clamp 20 by fitting to each o f the guide 

pole 66 and clamp 20.  It should be noted that the carrier 23 

may be detachable from at least the drive unit, and  for 

example, the guide pole 66 may be made separable fr om the 

shaft holder 65.   

[0098]FIG. 8 is a perspective view showing an aspec t of 

further removing the anode buffer tank 30 from the biomolecule 

analyzer 100.  As mentioned above, with the present  embodiment, 

since it is possible to separate the carrier 23, wh ich is a 

portion of the arm part that wraps around the top e nds of the 



33 

 

side walls of the anode buffer tank 30, from the dr ive unit, 

it is possible to easily detach the anode buffer ta nk 30.  The 

anode buffer tank 30 is not particularly limited; h owever, for 

example, it may be detachably fixed to the table 31  by fitting 

together.   

[0099]Third Embodiment 

Another embodiment of the present invention is as f ollows when 

explaining based on FIG. 9.  It should be noted tha t, for 

convenience of explanation, the members having the same 

function as members explained in the embodiment wil l be 

assigned the same reference numbers, and explanatio ns thereof 

will be omitted.   

[0100]FIG. 9 is a perspective view showing an outli ne 

configuration of a biomolecule analyzer 100 accordi ng to the 

present embodiment.  As shown in FIG. 9, with the p resent 

embodiment, the anode buffer tank 30, cathode buffe r tank 40 

and separation unit 50, for example, are configured  so that 

the entirety or portions thereof are made transpare nt using a 

transparent resin, glass or the like.  In addition,  the lid 

covering the entirety during the aforementioned ope ration is 

also configured so as to be transparent.  It should  be noted 

that, preferably, the arm part (clamps 20, 21, clam p frame 22, 

carrier 23 and guide poles 66) may further be confi gured so 

that the entirety or portion thereof is transparent .  It is 

thereby possible to observe the states of the separ ation gel 

52 and transfer membrane 1 during operation of the device.  It 

is thereby possible to confirm the movement of the visible 
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marker by the naked eye, for example.   

Fourth Embodiment 

[0101]Another embodiment of the present invention i s as 

follows when explaining based on FIG. 10.  It shoul d be noted 

that, for convenience of explanation, the members h aving the 

same function as members explained in the embodimen t will be 

assigned the same reference numbers, and explanatio ns thereof 

will be omitted.  The present embodiment has a diff erent 

configuration for the adjuster than the first embod iment, and 

other configurations thereof are the same as the fi rst 

embodiment.  Hereinafter, the difference in the con figuration 

of the adjuster will be explained.   

[0102]FIG. 10(a) is a cross-sectional view showing the 

configuration of the adjuster in the first embodime nt, and (b) 

is a cross-sectional view showing the configuration  of the 

adjuster in the present embodiment.  Both adjusters  include a 

clamp (first fixing part) 20 that fixes an end (fir st end) 

that is forward in the movement direction of the tr ansfer 

membrane 1, a clamp (second fixing part) 21 that fi xes an end 

(second end) that is rearward in the movement direc tion of the 

transfer membrane 1, and a clamp frame (connection part) 22 

that connects the clamp 20 and clamp 21.   

[0103]Herein, with the adjuster according to the pr esent 

embodiment, a portion of the clamp frame 22 on the side of the 

clamp 21 becomes an insertion part 22a having a nar row 

diameter, and the insertion part 22a is inserted in to the 

clamp 21, as shown in FIG. 10(b).  The clamp 21 is thereby 
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configured to be able to slide along the clamp fram e 22.  

Furthermore, an elastic body 22b is provided at a p osition 

interposed by the clamp frame 22 and clamp 21, and the clamp 

20 and clamp 21 connected to the clamp frame 22 are  biased in 

directions facing away from each other by the elast ic force of 

the elastic body 22b.  Herein, for example, in a st ate bringing 

together the clamp 20 and clamp 21 against the abov e-mentioned 

elastic force, if releasing from a state fixing bot h ends of 

the transfer membrane 1 to the clamp 20 and 21, res pectively, 

and bringing together the clamp 20 and clamp 21, it  is 

possible to establish a state in which both ends of  the 

transfer membrane 1 are drawn in a direction facing  away from 

each other, imparting a constant tension to the tra nsfer 

membrane 1 to be tight.  If a state in which the tr ansfer 

membrane 1 is loose, when causing the transfer memb rane 1 to 

move, the interval between the transfer membrane 1 and first 

opening 50a may become large, and the transfer resu lt may be 

blurred; however, according to the above-mentioned 

configuration, since it is possible to establish th e transfer 

membrane 1 in a tightened state, favorable transfer  results 

can be obtained.   

[0104]In particular, as shown in FIG. 4, in a state  in which 

the transfer membrane 1 is supported by the guides 33 and 34, 

and the separation unit 50 is pushing this down to be bent so 

as to become convex (opposite side to the separatio n unit 50) 

downwards, the transfer membrane 1 comes to be pres sed to the 

first opening 50a to try to return to a state not b ent, by the 
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transfer membrane 1 being maintained in a state tig htened by 

the elastic body 22b.  It is thereby possible to fo rce the 

transfer membrane 1 so as not to distance from the first 

opening 50a and obtain favorable transfer results.   

[0105]It should be noted that, so long as the elast ic body 22b 

biases the clamps 20 and 21 in directions facing aw ay from 

each other by way of the elastic force thereof, the  material, 

arrangement, etc. thereof are not particularly limi ted; 

however, it is preferable to configure by a materia l not 

inducing electrolysis, or to coat with a material t hat does 

not induce electrolysis.  For example, the elastic body 22b can 

be a spring for which the material is constituted f rom resin 

that does not induce electrolysis, or a metal coate d with 

resin.  The elastic body 22b may be an elastic body  such as a 

sponge or rubber.   

[0106]The present invention is not to be limited th e 

aforementioned respective embodiments, with various  

modifications being possible within the scope indic ated by the 

claims, and embodiments obtained by appropriately c ombining 

the technical means disclosed in each of the differ ent 

embodiments are also included in the technical scop e of the 

present invention.  Furthermore, it is possible to form novel 

technical features by combining the technical means  disclosed 

in each of the respective embodiments.   

 

INDUSTRIAL APPLICABILITY 

[0107]The present invention is applicable in the pr oduction 
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field of analysis equipment for biomolecules, etc. and the 

analysis field of biomolecules, etc.   

 

EXPLANATION OF REFERENCE NUMERALS 

[0108]1 transfer membrane 

 20 clamp (arm part, first fixing part) 

 21 clamp (arm part, second fixing part) 

 22 clamp frame (arm part, connection part) 

 22b elastic body 

 23 carrier (arm part, portion going around upper e nds of 

side walls, second portion) 

 30 anode buffer tank (first buffer solution tank) 

 31 table 

 32 anode (first electrode) 

 34, 35 guide (support member) 

 40 cathode buffer tank (second buffer solution tan k) 

 41 cathode (second electrode) 

 42 lock 

 50 separation unit 

 50a first opening 

 50b second opening 

 51, 53 insulating plate 

 52 separation gel (separation medium) 

 62 motor (drive unit) 

 63 ball screw (drive unit) 

 64 guide shaft (drive unit) 

 65 shaft holder (drive unit) 
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 66 guide pole (arm part, first portion) 

 68 control unit 

 100 biomolecule analyzer 
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CLAIMS 

 

1. A biomolecule analyzer comprising: 

 a first buffer solution tank; 

 a second buffer solution tank that is disposed abo ve the 

first buffer solution tank; 

 a separation unit in which a separation medium is stored, 

having a first opening that opens within the first buffer 

solution tank and a second opening that opens withi n the 

buffer solution tank, and standing up in a substant ially 

vertical direction; 

 an arm part that retains a transfer membrane dispo sed at 

a position opposing the first opening; and 

 a drive unit that is provided under the first buff er 

solution tank, and drives the arm part in a substan tially 

horizontal direction, 

 wherein the arm part passes along outer sides of s ide 

walls of the first buffer solution tank, wraps arou nd upper 

ends of the side walls, and links at inner sides of  the side 

walls.   

 

2. The biomolecule analyzer according to claim 1, 

 wherein the transfer membrane has a first end that  is 

forward in a movement direction according to drivin g of the 

arm part and a second end that is rearward in the m ovement 

direction, and 

 wherein the arm part includes a first fixing part that 
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fixes the first end, a second fixing part that fixe s the 

second end, and an elastic body that biases the fir st fixing 

part and the second fixing part in directions facin g away from 

each other.   

 

3. The biomolecule analyzer according to claim 2, 

 wherein a support member for supporting the transf er 

membrane from an opposite side of the transfer memb rane to the 

separation unit is provided at a bottom part of the  first 

buffer solution tank, and 

 wherein the transfer membrane is bent by the separ ation 

unit so that an opposite side to the separation uni t becomes 

convex.   

 

4. The biomolecule analyzer according to claim 3, w herein 

the support member is formed on the bottom part at positions 

to form a pair interposing a position opposing the first 

opening.   

 

5. The biomolecule analyzer according to claim 1, 

 wherein the transfer membrane has a first end that  is 

forward in a movement direction according to drivin g of the 

arm part, and a second end that is rearward in the movement 

direction, and 

 wherein the arm part includes a first fixing part that 

fixes the first end, a second fixing part that fixe s the 

second end, and a connection part that connects the  first 
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fixing part and the second fixing part to be separa ted by a 

predetermined distance.   

 

6. The biomolecule analyzer according to claim 5, w herein 

the connection parts are disposed at positions to i nterpose 

the transfer membrane from lateral sides relative t o the 

movement direction.   

 

7. The biomolecule analyzer according to any one of  claims 1, 

5 and 6, 

 wherein a support member that supports the transfe r 

membrane from an opposite side to the separation un it of the 

transfer membrane is provided to a bottom part of t he first 

buffer solution tank, and 

 wherein the transfer membrane is bent by the separ ation 

unit so that an opposite side to the separation uni t becomes 

convex.   

 

8. The biomolecule analyzer according to claim 7, w herein 

the support members are respectively formed on the bottom part 

to form a pair at positions interposing a position that 

opposes the first opening.   

 

9. The biomolecule analyzer according to claim 8, w herein a 

slope angle of the transfer membrane from a positio n 

contacting the support member until a position cont acting the 

first opening is at least 1º and no more than 60º d ownwards 
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relative to a horizontal plane.   

 

10. The biomolecule analyzer according to any one o f claims 1 

to 9, 

 wherein a portion of the arm part that wraps aroun d the 

upper ends of the side walls is detachable from the  drive unit, 

and 

 wherein the first buffer solution tank is detachab le from 

the biomolecule analyzer.   

 

11. The biomolecule analyzer according to claim 10,  wherein 

the arm part is linked to the drive unit, and has a  first 

portion extending at outer sides of the side walls until a 

position aligning with upper ends of the side walls , and a 

second portion that fits with the first portion, an d extends 

to an inner side of the side walls by spanning the upper ends 

of the side walls.   

 

12. The biomolecule analyzer according to any one o f claims 1 

to 11, wherein the first buffer solution tank, the second 

buffer solution tank and the separation unit are tr ansparent.   

 

13. The biomolecule analyzer according to any one o f claims 1 

to 12, wherein a first electrode is disposed in the  first 

buffer solution tank, 

 wherein a second electrode is disposed in the seco nd 

buffer solution tank, and 
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 wherein the transfer membrane is disposed so as to  be 

interposed between the first opening and the first electrode.   

 

14. The biomolecule analyzer according to any one o f claims 1 

to 13, 

 wherein the separation unit is mounted to be detac hable 

relative to the second buffer solution tank, and 

 wherein the second buffer solution tank is mounted  to be 

detachable relative to the first buffer solution ta nk.   

 


