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FRAME MEMBER–EQUIPPED TRANSFER FILM, BIOMOLECULE ANALYSIS 

DEVICE, REAGENT TANK, AND SHAKING DEVICE 

 

TECHNICAL FIELD 

[0001]The present invention relates to a transfer m embrane 

with frame member, a biomolecule analyzer, a reagen t tank and 

a shaker device.   

 

BACKGROUND ART 

[0002]In proteome analysis, which bears a central p osition in 

post-genomic research, a combination of two-dimensi onal 

electrophoresis (2DE) and Western blotting has been  known as 

an excellent separation analytical method.  2DE can  separate 

proteomes with high resolution into a plurality of components 

(proteins), based on two independent physical prope rties 

unique to proteins (electric charge and molecular w eight) 

using various separation media.  In the case of fur ther 

analyzing proteins using the separation results by 2DE, it is 

preferable to fixate the plurality of proteins cont ained in 

the separation medium on a transfer membrane by way  of the 

Western blotting.  This is because analysis is easy , since the 

proteins fixed to the transfer membrane can be stab ly kept 

over a long period.  In particular, in the case of 

comprehensively comparing and reviewing a plurality  of 

biological properties of proteins like the fluctuat ions in 

expression of proteins and existence of post-transl ational 
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modification using the separation results by 2DE, W estern 

blotting is considered an essential process.   

[0003]In the case of the conventional, known techni ques of 

performing 2DE and Western blotting, respectively, using 

independent devices, after electrophoresis, operati ons are 

necessary for retrieving the separation medium from  the 

electrophoresis device, moving to a transfer device , setting a 

transfer membrane therein, and performing transfer.    

[0004]At this time, in order to obtain favorable re sults, it 

is preferable to perform transfer in a state tighte ning the 

transfer membrane without slack.  Patent Document 1  describes 

fixing the transfer membrane in a curved frame in a  state 

without wrinkles in the transfer membrane, transfer ring 

proteins thereto by way of an electrophoresis devic e, followed 

by placing the transfer membrane mounted to the cur ved frame 

into liquid chamber for every frame, and performing  liquid 

treatment.   

 

PRIOR ART DOCUMENTS 

PATENT DOCUMENTS 

[0005]Patent Document 1: Japanese Published Transla tion of PCT 

International Publication for Patent Applications “ Japanese 

Unexamined Patent Application (Translation of PCT P ublication), 

Publication No. H9-501239 (published February 4, 19 97)” 

 

DISCLOSURE OF THE INVENTION 

Problems to be Solved by the Invention 
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[0006]However, with the technology of Patent Docume nt 1, the 

transfer membrane is mounted to a frame made of res in with two 

sides curved, and enters a state in which the trans fer 

membrane is always tightened without slack by this frame.  For 

this reason, in the case of storing for a long time , there is 

the risk of the transfer membrane stretching from t he tension 

applied by the frame, or the tension applied on the  transfer 

membrane varying by the frame being immobilized in a curved 

state.   

[0007]In addition, when processing the transfer mem brane after 

transferring proteins by Western blot or the like o nto the 

transfer membrane, it is necessary to enlarge the r eagent tank 

for processing the transfer membrane, and thus ther e is a 

problem in that the amount used of reagent becomes great.   

[0008]In addition, due to structures like that fixi ng the 

transfer membrane in the curved frame, even when im mersing in 

reagent and shaking the reagent tank, there is a ri sk of not 

being able to spread the sample on the surface of t he transfer 

membrane uniformly.   

[0009]The present invention has been made by taking  account of 

the above-mentioned problems, and a main object the reof is to 

provide technology for easily tightening the transf er membrane 

without slack, and without inhibiting the treatment  after 

transfer.   

Means for Solving the Problems 

[0010]In order to solve the above-mentioned problem s, a 

transfer membrane with frame member according to on e aspect of 
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the present invention includes: a transfer membrane  to which 

an analyte separated by way of electrophoresis is t ransferred, 

and a pair of frame members that individually suppo rt two 

sides, which are a first side that is one side of t he transfer 

membrane, and a second side that is a side thereof on a side 

opposing the first side.   

Effects of the Invention 

[0011]According to an aspect of the present inventi on, it is 

possible to easily tighten a transfer membrane with out slack, 

and not inhibiting processing after transfer.   

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012]FIG. 1 is a view illustrating an outline of a  framed 

transfer membrane according to a first embodiment o f the 

present invention; 

 FIG. 2 is a view illustrating an outline of a fram ed 

transfer membrane according to a second embodiment of the 

present invention; 

 FIG. 3 is a view illustrating an outline of a fram ed 

transfer membrane according to a third embodiment o f the 

present invention; 

 FIG. 4 is a view illustrating an outline of the fr ame of 

a transfer membrane according to a modified example  of the 

present invention; 

 FIG. 5 is a view illustrating an outline of a stat e 

mounting the framed transfer membrane to a biomolec ule 

analyzer according to an embodiment of the present invention; 
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 FIG. 6 is a view illustrating an outline of a biom olecule 

analyzer according to a fifth embodiment of the pre sent 

invention; 

 FIG. 7 is a view illustrating an outline of a shak er 

device according to an embodiment of the present in vention; 

 FIG. 8 is a view illustrating an outline of a shak er 

device according to a modified example of the prese nt 

invention; 

 FIG. 9 is a view illustrating an outline of a fram ed 

transfer membrane according to the fourth embodimen t of the 

present invention; 

 FIG. 10 is a view illustrating an outline of a ret aining 

unit for retaining the framed transfer membrane acc ording to 

an embodiment of the present invention; and  

 FIG. 11 is a view illustrating an outline of a 

biomolecule analyzer according to a sixth embodimen t of the 

present invention.   

 

PREFERRED MODE FOR CARRYING OUT THE INVENTION 

[0013]<Framed Transfer Membrane> 

[First Embodiment] 

An embodiment (first embodiment) of the present inv ention will 

be explained in detail using FIG. 1.  FIG. 1(a) is a view 

illustrating an outline of a framed transfer membra ne 

(transfer membrane with frame member) 10 according to the 

first embodiment of the present invention.  FIG. 1( b) provides 

cross-sectional views along lines A and B in FIG. 1 (a).   
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[0014]As shown in FIG. 1(a), the framed transfer me mbrane 10 

according to the present embodiment is supported wi th one side 

of the transfer membrane 1 (first side) and one sid e opposing 

this side (second side) independently by a pair of frames 

(frame members) 2.   

[0015]As shown in the cross-sectional views on line  A and line 

B in FIG. 1(b), the framed transfer membrane 10 mor e 

preferably is provided with fitting parts (through holes) of 

open form through which the frame 2 passes, as fitt ing parts 

3a of the pair of frames 2.  The fitting parts 3a c an each fit 

to fitting parts of a corresponding convex-type sha pe.  It is 

thereby possible to fix the framed transfer membran e 10 and 

biomolecule analyzer with the fitting parts 3a.   

[0016]The framed transfer membrane 10 can tighten t he transfer 

membrane 1 without slack by horizontally fixing the  pair of 

frames 2 to be separated from each other.  In addit ion, since 

it is possible to fix the transfer membrane 1 which  is 

sectioned into a predetermined shape in advance by the frame 2, 

the framed transfer membrane 10 can be installed in  the 

biomolecule analyzer while imparting easy and appro priate 

tension to the transfer membrane 1.  For this reaso n, it is 

possible to prevent warping of the blot when fixing  to the 

biomolecule analyzer and transferring analyte by di rect 

blotting.   

[0017]In addition, with the framed transfer membran e 10, it is 

possible to use the frame 2 as a sinker of the tran sfer 

membrane 1.  For this reason, it is possible to pre vent the 
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transfer membrane 1 in the reagent from moving insi de a 

reagent tank such as a shaker, and irregularity ari sing in the 

antibody response.  Furthermore, the framed transfe r membrane 

10 is a simple configuration consisting of the tran sfer 

membrane 1 and pair of frames 2; therefore, compare d with one 

that broadly fixes the transfer membrane smoothly b y fixing 

the entire periphery by a frame, and one that broad ly fixes 

the transfer membrane by a curved frame, it is not bulky and, 

for example, it is possible to reduce the amount of  antibody 

used when performing Western blotting.   

[0018](Transfer Membrane 1) 

The transfer membrane 1 is a membrane for adsorbing  and 

retaining biomolecular sample separated by the sepa ration unit 

of the biomolecule analyzer.  Herein, it is prefera ble for the 

transfer membrane 1 to be able to stably preserve a  

biomolecular sample (analyte) separated by the sepa ration unit 

over a long period, and further, and to be an 

absorbing/retaining body of biomolecular samples th at 

facilitates subsequent analysis.  As the material o f the 

transfer membrane 1, it is preferably a material ha ving high 

strength, and having high sample binding capacity ( adsorbable 

weight per unit volume).  As the transfer membrane 1, a 

polyvinylidene fluoride (PVDF) membrane or the like  is suited 

in the case of the sample being protein.  It should  be noted 

that it is preferable to perform hydrophilization t reatment 

using methanol or the like in advance on the PVDF m embrane.  

Otherwise, a membrane conventionally used in the ad sorption of 



8 

 

proteins, DNA and nucleic acids such as a nitrocell ulose 

membrane or nylon membrane can also be used.   

[0019]It should be noted that, as the biomolecular samples 

(analyte) that can be separated and adsorbed in the  

biomolecule analyzer, although proteins, DNA and RN A can be 

exemplified, it is not limited thereto.  For exampl e, a 

preparation from biological material (e.g., cell st rain, 

tissue culture, or tissue fragment), a commercially  available 

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

polypeptides or polynucleotides can be exemplified.    

[0020](Frame 2) 

For each of the pair of frames 2, the length of the  frame 2 is 

sufficient if longer than the length of one side of  the 

transfer membrane 1 to be fixed.  In addition, the frame 2 

preferably consists of an insulating material.  As the 

insulating material, it is possible to use a resin such as 

polymethylmethacrylate (acrylic), polystyrene, poly ethylene, 

polypropylene, polyethylene terephthalate (PET), po lyacetal 

(POM) and polyether ether ketone (PEEK), or glass.   

[0021]In addition, hydrophilization treatment is mo re 

preferably conducted on the surface of the frame 2.   For 

example, a surface coating layer formed by a hydrop hilic 

material, for example, may be provided to the surfa ce of the 

frame 2 consisting of the above-mentioned materials .  In 

addition, hydrophilicity may be imparted to the fra me 2 by 

using a hydrophilic material such as glass as the f rame 2.  It 

is thereby possible to prevent a reagent such as pr otein 
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dispensed from the dispensing part of the electroph oresis gel 

chip 50 from adhering to the surface of the frame 2 , and 

possible to prevent the frame 2 from being contamin ated.   

[0022]It should be noted that the water contact ang le to the 

surface of the frame 2 is preferably no more than 9 0º, and 

more preferably no more than 60º.  By establishing the water 

contact angle to the surface of the frame 2 as no m ore than 

90º, it is possible to suitably prevent the frame 2  from being 

contaminated by reagent.   

[0023][Second Embodiment] 

The framed transfer membrane according to the prese nt 

invention is not limited to the first embodiment de scribed 

above.  As shown in FIGS. 2(a) and (b), for example , with the 

framed transfer membrane 11 according to an embodim ent (second 

embodiment), the transfer membrane 1 is supported b y a pair of 

frames 4 equipped with convex fitting parts 5a (pro jecting 

parts).  FIG. 2(a) is a perspective view showing th e framed 

transfer membrane 11 according to the present embod iment, and 

FIG. 2(b) is a cross-sectional view along the line A of the 

framed transfer membrane 11 according to the presen t 

embodiment shown in FIG. 2(a).   

[0024]With the framed transfer membrane 11, it is t hereby 

possible to fix the pair of frames 4 in parallel, a nd by 

separating from each other, easily tighten the tran sfer 

membrane 1 itself without slack, similarly to the c ase of the 

framed transfer membrane 10.  For this reason, the framed 

transfer membrane 11 can prevent warping of the blo t when 
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transferring analyte by direct blotting, and it is possible to 

use the frame 4 as a sinker of the transfer membran e 1.   

[0025]In addition, as shown in FIG. 5(c), with the framed 

transfer membrane 11, the fitting part 5a provided to one of 

the frames 4 is fitted in a concave fitting part 5b  provided 

to a forward clamp 20’a.  In addition, it is possib le to fix 

the fitting part 5a provided to the other frame 4 i n the 

fitting part provided to the rear clamp 21a.  It sh ould be 

noted that the fitting part 5b corresponding to the  fitting 

part 5a of the framed transfer membrane 11 accordin g to the 

present embodiment more preferably is a structure t hat can 

retain by inserting the convex part of the fitting part 5a as 

in a Duracon catch, or the like.   

[0026][Third Embodiment] 

The framed transfer membrane according to the prese nt 

invention is not limited to the above-mentioned fir st 

embodiment.  FIG. 3 is a view illustrating an outli ne of a 

framed transfer membrane 12 according to one embodi ment of the 

present invention.  As shown in FIG. 3, for example , with the 

framed transfer membrane 12 according to one embodi ment (third 

embodiment), the transfer membrane 1 is supported a t one side 

thereof and a side that is on a side opposing this side by the 

frames 6, respectively.   

[0027]The frames 6 support the transfer membrane 1 by 

sandwiching the two opposing sides of the transfer membrane 1, 

on faces at which the frame 6a and frame 6b are opp osing.  At 

faces on the sides at which the frame 6a and frame 6b are 
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opposing each other, guides matching the shape of a  portion in 

which the transfer membrane is sandwiched may be pr ovided so 

as to be able to arrange the transfer membrane 1 at  a 

predetermined position.  In addition, the frame 6a and frame 6b 

can be fixed by the fitting parts (not illustrated)  to each 

other.  It should be noted that, when fixing the fr ame 6a and 

frame 6b, the shapes of the openings match between fitting 

part 7a and fitting part 7’a, and thereby are confi gured to be 

able to fit with the corresponding convex fitting p arts.   

[0028]Also according to the above-mentioned configu ration, 

similarly to the case of the framed transfer membra ne 10 and 

framed transfer membrane 11, it is easily possible to evenly 

expand the transfer membrane 1 itself, by fixing th e pair of 

frames 6 in a state expanding evenly the transfer m embrane 1 

suitably in parallel to separate from each other.   

[0029]In addition, according to the above-mentioned  

configuration, it becomes possible to replace after  evaluating 

the transfer membrane 1 to which the analyte is tra nsferred by 

the biomolecule analyzer, and thus is becomes possi ble to 

reuse the frame member.   

[0030][Fourth Embodiment] 

The framed transfer membrane according to the prese nt 

invention is not limited to the above-mentioned fir st 

embodiment.  FIGS. 9(a) and (b) are views illustrat ing outlines 

of a framed transfer membrane 12’ according to one embodiment 

(fourth embodiment) of the present invention.   
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[0031]As shown in FIG. 9(a), for example, the frame d transfer 

membrane 12’ according to one embodiment (fourth em bodiment) 

includes a first face and second face forming a pai r that 

sandwich the transfer membrane 1, respectively, and  a ridge 

part 7d having a contour in which a cross section i n a short 

direction has a curved shape is provided to the fir st face, 

and a grooved part 7’d fitting with the ridge part 7d is 

provided to the second face.  Herein, the ridge par t 7d of the 

frame 6’a and the grooved part 7’d of the frame 6’b  can be 

fitted together.  As shown in FIG. 9(a), the frame 6’ can 

thereby support the transfer membrane 1 by sandwich ing between 

the ridge part 7d of the frame 6’a and the grooved part 7’d of 

the frame 6’b, which can raise the frictional force  of the 

faces sandwiching the transfer membrane 1 of the fr ame 6’.  For 

this reason, in the biomolecule analyzer, it is pos sible to 

more suitably prevent from the transfer membrane 1 detaching 

from the frame 6’, when sandwiching the transfer me mbrane 1 by 

the pair of frames 6’ and conveying the transfer me mbrane 1.  

It should be noted that the ridge part 7d provided to the 

frame 6’a is more preferably formed by a material, other than 

the resin constituting the frame, having high insul ation 

property and friction property such as an elastic m ember like 

rubber or a ceramic.  So long as forming the ridge part 7d 

having the contour of a cross-section in the short direction 

of the frame 6’ that is a curved line by an elastic  member 

like rubber or a ceramic, it is possible to raise t he 

frictional force of the ridge part 7d and grooved p art 7’d, 
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and thus possible to more suitably prevent the tran sfer 

membrane 1 from detaching from the frame 6’.   

[0032]In addition, as shown in FIGS. 9(a) and (b), convex 

parts 7c are provided to both ends in the length di rection of 

the frame 6’a and the frame 6’b, respectively.  By the frame 6’ 

fitting the convex parts 7c provided to each into a  jig (not 

illustrated) equipped with concave parts that can f it with the 

convex parts 7c, it is possible to fix the frame 6’ a and frame 

6’b in a state sandwiching the transfer membrane 1.   In 

addition, the framed transfer membrane 12’ can fix to the 

biomolecule analyzer by causing to fit the fitting part 9a 

with the corresponding fitting part.   

[0033][Modified Example] 

The framed transfer membrane according to the prese nt 

invention is not limited to the above-mentioned emb odiment.  

FIG. 4 is a view illustrating an outline of a frame  of the 

transfer membrane according to a modified example o f the 

present invention.  As shown in FIG. 4, with the fr amed 

transfer membrane according to a modified example, for example, 

a modified region 8 that can be modified by a fluor escence 

reference sample in advance is provided to a frame 2”.  Herein, 

the modified region 8 may be modified by a predeter mined 

amount of the fluorescence reference sample.   

[0034]It is thereby possible to adjust the intensit y of light 

exposed by the fluorescent scanner, for example, ba sed on the 

fluorescence intensity emitted by the fluorescence reference 

sample modifying the modified region 8.  It should be noted 
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that the modified region 8 may be provided to both of the pair 

of frame members, or may be provided to only either  one.   

[0035][Other Modified Example] 

The framed transfer membrane according to the prese nt 

invention is not limited to the above-mentioned emb odiment.  

For example, with the framed transfer membrane acco rding to 

another modified example, an entry region enabling the entry 

of information is provided to the pair of frames (f rame 

member).   

[0036]It is thereby possible to record various info rmation 

such as the type of analyte, evaluation conditions,  date 

transferring analyte to the transfer membrane, and time, for 

every framed transfer membrane.   

[0037]<Fifth Embodiment> 

A biomolecule analyzer according to one embodiment (fifth 

embodiment) of the present invention will be explai ned in 

further detail using FIG. 6.  FIG. 6 is a view illu strating an 

outline of a biomolecule analyzer 100 according to the fifth 

embodiment of the present invention.   

[0038]The biomolecule analyzer 100 according to the  present 

embodiment is configured from a clamp 20 fixing the  framed 

transfer membrane 100, an anode buffer tank 30, a c athode 

buffer tank 40, an electrophoresis gel chip 50 and a conveying 

unit consisting of a motor 62, etc.   

[0039]The electrophoresis gel chip 50 separates the  analyte by 

way of electrophoresis, and dispenses the separated  analyte 

onto the transfer membrane 1.  The conveying unit c onveys the 
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transfer membrane 1 in a conveying direction (direc tion from 

one side (first side) of the framed transfer membra ne 10 on 

which the frame 2 is provided, towards another side  (second 

side) on which the frame 2 is provided).  The dispe nsed analyte 

is thereby adhered at positions on the transfer mem brane 1 

according to the timing of being dispensed (positio ns at which 

opposing the electrophoresis gel chip 50 at the tim ing of 

being dispensed).  The separated analyte is thereby  transferred 

to the transfer membrane 1.   

[0040](Clamp 20) 

As shown in FIG. 6, the biomolecule analyzer 100 ac cording to 

the present embodiment has a clamp (retaining part)  20 made by 

fixing the front clamp 20a and rear clamp 21a by a clamp frame 

22.  Herein, a carrier 23 is provided to the front clamp 20b.   

[0041]The clamp 20 is fixed so that the front clamp  20a and 

front clamp 20b can release from the jig, and the f itting 

parts 3b like that shown in FIG. 5 are provided at two 

locations to the front clamp 20a.  The fitting part s 3a 

provided at two locations on the frame 2 shown in F IG. 1(a) 

are fitted to these fitting parts 3b, and subsequen tly, one of 

the frames 2 is fixed by sandwiching by the front c lamp 20a 

and front clamp 20b.   

[0042]Similarly, the rear clamp 21a and the rear cl amp 21b are 

fixed so as to be able to release from the jig, and  fitting 

parts 3b like that shown in FIG. 5(b) are provided at two 

locations to the rear clamp 21a.  It is thereby pos sible to fix 

the remaining one of the frames 2.   
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[0043]The clamp frame 22 fixes the front clamp 20a and rear 

clamp 21a in a state separated by a certain distanc e.  For this 

reason, when fixing the framed transfer membrane 10  by way of 

the clamp 20, the transfer membrane 1 is fixed in a  tightened 

state without slack.  In addition, when fixing the framed 

transfer membrane 10 by the clamp, the clamp frame 22 fixes 

the front clamp 20a and rear clamp 21a from lateral s sides 

relative to the conveying direction of the transfer  membrane 1 

(outer sides of two sides not supported by the fram e 2).  When 

fixing the framed transfer membrane 10 via the clam p 20 to the 

biomolecule analyzer 100, it is thereby possible to  arrange so 

that the clamp frame 22 does not contact the electr ophoresis 

gel chip 50, or the guides 33 and 34, in the convey ing path of 

the transfer membrane 1.   

[0044]The carrier 23 is provided to the front clamp  20b, and 

when installing the clamp 20 to an inner side of th e anode 

buffer tank 30, it is configured so as to be able t o fix in a 

detachable state to the guide poles 66 arranged at the 

exterior of the anode buffer tank 30.   

[0045](Anode Buffer Tank 30) 

The anode buffer tank 30 shown by the dotted line i n FIG. 6 is 

fixed in a detachable state to the anode stage 31.  In addition, 

the anode 32, and guides (support member) 33 and 34  are 

provided to a bottom part of the anode buffer tank 30.  The 

guides 33 and 34 are support members each supportin g, from the 

opposite side of the transfer membrane 1 than the 

electrophoresis gel chip 50, a pair of positions in terposing, 
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from the front and rear in the conveying direction,  a position 

of the transfer membrane 1 abutted by the electroph oresis gel 

chip 50.   

[0046]The anode buffer tank 30 is filled with anode  buffer, 

and is configured so as to be able to install the f ramed 

transfer membrane 10 fixed to the clamp 20 inside t he anode 

buffer.   

[0047]The anode 32 is an electrode constituted by p latinum 

wire, etc., and is provided at the bottom part of t he anode 

buffer tank 30 along a vertical direction on the co nveying 

path on which the framed transfer membrane 10 is co nveyed.  

When the framed transfer membrane 10 is installed, the anode 

32 is thereby configured so as to be able to apply voltage 

between it and the cathode 41 from a back surface o n a side 

opposing the electrophoresis gel chip 50 of the tra nsfer 

membrane 1.   

[0048]The guides (support members) 33 and 34 are pr ovided on 

the conveying path on which the framed transfer mem brane 10 is 

conveyed, at the bottom part of the anode buffer ta nk 30.  The 

guides 33 and 34 are parallel to the electrophoresi s gel chip 

50, and are arranged so as to vertically intersect the 

conveying direction (X direction) on which the fram ed transfer 

membrane 10 is conveyed.  The guides 33 and 34 ther eby support 

the transfer membrane 1 from a back surface on a si de opposing 

the electrophoresis gel chip 50 of the transfer mem brane 1, in 

parallel to the electrophoresis gel chip 50.   
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[0049]It should be noted that, as the anode buffer,  for 

example, it is possible to use buffer solutions suc h as a 

Tris/glycine-based buffer solution, acetic acid buf fer 

solution, sodium carbonate-based buffer solution, C PS buffer 

solution, Tris/boric acid/EDTA buffer solution, Tri s/acetic 

acid/EDTA buffer solution, MOPS, phosphoric acid bu ffer 

solution, and Tris/tricine-based buffer solution.   

[0050](Cathode Buffer Tank 40) 

The cathode buffer tank 40 is fixed to the anode bu ffer tank 

30 in a detachable state.  In addition, the cathode  41 and lock 

42 are provided to the cathode buffer tank 40.   

[0051]Cathode buffer is filled into the cathode buf fer tank 40, 

and the cathode 41 is installed in the cathode buff er so as to 

be parallel to the anode 32, which is installed in the anode 

buffer tank 30.  In addition, it is possible to fix  the 

electrophoresis gel chip 50 to be parallel relative  to the 

cathode 41 by the lock 42, which is provided in the  cathode 

buffer tank 40.  Herein, the electrophoresis gel ch ip 50 is 

configured so that an end on the opposite side to t he 

dispensing part 50a thereof can be immersed in the cathode 

buffer filling the cathode buffer tank 40.  It shou ld be noted 

that it is possible to use the same buffer solution  as the 

anode buffer in the cathode buffer.   

[0052]The cathode 41 is an electrode constituted fr om platinum 

wire or the like, and is installed so as to be para llel to the 

anode 32 at an inner side of the cathode buffer tan k 40.  A 
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voltage is thereby applied between the anode 32 and  cathode 41, 

which are parallel to each other.   

[0053](Electrophoresis Gel Chip 50) 

In the electrophoresis gel chip (separation unit) 5 0, the 

separation gel 52 is formed between an insulating p late 51 and 

insulating plate 53.  The insulating plate 51 and i nsulating 

plate 53, for example, are formed by plates consist ing of 

insulators such as glass and acrylic.  The separati on gel 52 is 

a gel for separating the introduced biomolecule sam ple 

(analyte) according to molecular weight.  As exampl es of the 

separation gel 52, polyacrylamide gel, agarose gel and the 

like are exemplified, and it is preferable to use a  gel made 

to match the buffer solution in the aforementioned suitable 

compositions.  The separation gel 52 can form by fi lling into 

the electrophoresis gel chip 50 prior to installing  the 

electrophoresis gel chip 50 to the cathode buffer t ank 40.  The 

electrophoresis gel chip 50 opposes the dispensing part 50a, 

and supplies the biomolecule sample components from  the end 

thereof arranged in the cathode buffer tank 40.   

[0054](Conveying Unit) 

The conveying unit includes the motor 62, ball scre w 63, guide 

shaft 64, shaft holder 65 and guide poles 66.  

[0055]The conveying unit can move the shaft holder 65 in the X 

direction along the guide shaft 64, by causing the ball screw 

63 to rotate by way of the motor 62.  The guide pol es 66 are 

fixed to the shaft holder 65, the guide poles 66 su pport the 
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carrier 23 provided to the clamp 20 from the outer side of the 

anode buffer tank 30.   

[0056]The conveying unit causes the framed transfer  membrane 

10 arranged inside of the anode buffer tank 30 to m ove in the 

X direction via the guide poles 66 arranged at the outside of 

the anode buffer tank 30, by causing the motor 62 t o move 

according to the above-mentioned configuration.   

[0057](Operation of Biomolecule Analyzer 100) 

An outline of a state mounting the framed transfer membrane 10 

to the biomolecule analyzer will be explained using  FIGS. 5(a) 

and (b).  FIG. 5(a) is a view illustrating a state mounting the 

framed transfer membrane 10 to the conveying unit o f the 

biomolecule analyzer.  As shown in FIG. 5(b), the f ramed 

transfer membrane 10 fixes one of the frames 2 to t he front 

clamp 20a, by causing the fitting part 3a of the fr ame 2 to 

fit with the fitting part 3b provided to the front clamp 20a.  

In addition, in a similar way, it is fixed by causi ng the 

fitting part 3a of the other frame 2 to fit with th e rear 

clamp 21a.  Subsequently, as shown in FIG. 6, the f ramed 

transfer membrane 10 is fixed by the clamp 20, and arranged at 

the inner side of the anode buffer tank 30 filling with anode 

buffer.  Herein, the transfer membrane 1 of the fra med transfer 

membrane 10 is fixed in a state supported by the gu ide 33 and 

guide 34.   

[0058]In addition, as shown in FIG. 5(a), the trans fer 

membrane 1 of the framed transfer membrane 10 is su pported 

from a lower side by the guide 33 and guide 34.   
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[0059]Subsequently, the cathode buffer tank 40 to w hich the 

electrophoresis gel chip 50 is fixed by the lock 42  is fixed 

at a top part of the anode buffer tank 30.  Herein,  the 

electrophoresis gel chip 50 is installed in a state  such that 

is it pushed from a top side.  In other words, the transfer 

membrane 1 is fixed in a state bent so as to become  convex 

(valley folded shape) to an opposite side to the 

electrophoresis gel chip 50, by contacting the guid e 33, guide 

34 and electrophoresis gel chip 50.   

[0060]Next, while being conveyed in the X direction  shown in 

FIG. 5(a), in a state still pushing against the dis pensing 

part of the electrophoresis gel chip 50, the transf er membrane 

1 of the framed transfer membrane 10 in the anode b uffer is 

transferred the analyte dispensed by the electropho resis gel 

chip 50 by applying voltage between the anode 32 an d cathode 

41.  For this reason, the tension generated when th e transfer 

membrane 1 is conveyed concentrates on the dispensi ng part 

provided at the end of the electrophoresis gel chip  50.  In 

other words, the transfer membrane 1 is conveyed in  the X 

direction, while pushing against the dispensing par t of the 

electrophoresis gel chip 50 with a constant force.   

[0061]For this reason, with the framed transfer mem brane 10, 

it is possible to prevent an interval forming betwe en the 

transfer membrane 1 and the dispensing part of anal yte of the 

electrophoresis gel chip 50 when conveying the tran sfer 

membrane 1.  Therefore, it is possible to suppress the analyte 

dispensed from the dispensing part of the electroph oresis gel 
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chip 50 from scattering within the anode buffer pri or to being 

transferred to the transfer membrane 1.  It is ther eby possible 

to reduce the fluctuation in the bands of analyte t ransferred 

to the transfer membrane 1, and it is possible to i mprove the 

sensitivity of the biomolecule analyzer.   

[0062]It should be noted that the front clamp 20a a nd rear 

clamp 21a move in the X direction by operating toge ther so as 

to maintain a certain distance by the clamp frame 2 2.  It is 

thereby possible to make the tension acting on the transfer 

membrane 1 being conveyed accompanying movement of the clamp 

20 constant.  Therefore, it is possible to more sui tably 

transfer the analyte to the transfer membrane 1 wit hout 

blurring.   

[0063]In addition, the tension acting on the transf er membrane 

when conveying the framed transfer membrane is pref erably a 

tension in the range of 0.1 N to 20 N, and most pre ferably on 

the order of 6 N, for example.  The tension acting on the 

transfer membrane is a tension within the above-men tioned 

range, it will be possible to transfer the analyte dispensed 

from the dispensing part of the separation unit to the 

transfer membrane with good sensitivity, and thus i t will be 

possible to prevent the transfer membrane from bein g damaged 

by excessive tension.   

[0064]<Sixth Embodiment> 

A biomolecule analyzer 101 according to one embodim ent (sixth 

embodiment) of the present invention will be explai ned in 

further detail using FIGS. 10 and 11.  FIGS. 10(a) and (b) are 
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views illustrating outlines of a clamp (retaining p art) 25 

that fixes the framed transfer membrane 10’ accordi ng to one 

embodiment of the present invention, and FIG. 11 is  a view 

illustrating an outline of the biomolecule analyzer  101 

according to the sixth embodiment of the present in vention.   

[0065]As shown in FIG. 11, the biomolecule analyzer  101 

according the present embodiment is configured from  the clamp 

25 fixing the framed transfer membrane 10’, the ano de buffer 

tank 30, the cathode buffer tank 40, the electropho resis gel 

chip 50, and the conveying unit consisting of the m otor 62, 

etc.   

[0066]It should be noted that, since the anode buff er tank 30, 

cathode buffer tank 40, electrophoresis gel chip 50 , and 

conveying unit consisting of the motor 62, etc. are  the same 

as for the biomolecule analyzer 100, explanations t hereof will 

be omitted.   

[0067](Clamp 25) 

As shown in FIGS. 10(a) and (b), the biomolecule an alyzer 101 

according to the present embodiment has the clamp ( retaining 

part) 25 made by fixing the front clamp 27 and rear  clamp 26 

by the clamp frame (fixing part) 22’.  Herein, the clamp frame 

22’ is configured by the clamp frame 22a, clamp fra me 22b and 

spring (biasing part) 22c, and in the clamp frame 2 2’, the 

clamp frame 22a having an inner side of the frame t hat is 

hollow, and the clamp frame 22b inserted into this clamp frame 

22a are biased in directions away from each other b y the 

spring 22c.  It should be noted that the length of a region of 
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the clamp frame 22b inserted into the clamp frame 2 2a is more 

preferably made longer, so that the clamp frame 22a  will not 

deflect due to the weight of the transfer membrane,  its own 

weight, etc.   

[0068]In addition, as shown in FIG. 10(b), in the c lamp 25, 

fixing frames 28 are provided at three locations fo r each of 

the front clamp 27 and rear clamp 26, and the frame d transfer 

membrane 10’ is fixed to the clamp 25 by fitting th e ends of 

these fixing frames 28 into the fitting parts provi ded at 

three locations of the frames 2’ of the framed tran sfer 

membrane 10’.  By the pair of frames 2’ being biase d in 

directions away from each other by the spring 22c p rovided to 

the clamp frame 22’, tension is thereby acting on t ransfer 

membrane 1 of the framed transfer membrane 10’ so a s to be 

tightened without slack, in a state retained by the  clamp 25.   

[0069]In addition, the clamp frame 22’ fixes the fr ont clamp 

27 and rear clamp 26 in a state separated by a cert ain 

distance.  When fixing the framed transfer membrane  10’ by the 

clamp 25, the clamp 25 thereby fixes the front clam p 27 and 

rear clamp 26 from lateral sides relative to the co nveying 

direction of the transfer membrane 1 (outer sides o f two sides 

not supported by the frame 2’).  When fixing the fr amed 

transfer membrane 10’ via the clamp 25 to the biomo lecule 

analyzer 101, it is thereby possible to arrange so that the 

clamp frame 22’ does not contact the electrophoresi s gel chip 

50, or the guides 33 and 34, in the conveying path of the 

transfer membrane 1.   
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[0070]It should be noted that, as shown in FIG. 11,  the clamp 

25 is installed to the biomolecule analyzer 101 by fixing the 

front clamp 27 to the guide poles 66.   

[0071](Operation of Biomolecule Analyzer 101) 

An outline of a state mounting the framed transfer membrane 

10’ to the biomolecule analyzer 101 will be explain ed using 

FIGS. 10 and 11.  FIG. 11 is a view illustrating an  outline of 

the biomolecule analyzer 101, and is a view illustr ating a 

state installing the framed transfer membrane 10’ t o the 

biomolecule analyzer 101, in a state of retaining t he framed 

transfer membrane 10’ by the clamp 25.  As shown in  FIGS. 10(a) 

and (b), the framed transfer membrane 10’ fixes one  of the 

frames 2’ to the front clamp 27, by causing a fitti ng part of 

the frame 2’ to fit with an end of the fixing frame  28 

provided to the front clamp 27.  In addition, in a similar way, 

it is fixed by causing the fitting part of the othe r frame 2’ 

to fit with an end of the fixing frame 2 provided t o the rear 

clamp 26.  The framed transfer membrane 10’ is ther eby fixed by 

the clamp 25, as shown in FIG. 10(b).   

[0072]Subsequently, as shown in FIG. 11, the framed  transfer 

membrane 10’ fixed via the fixing frame 28 to the c lamp 25 is 

arranged at the inner side of the anode buffer tank  30 filled 

with anode buffer, by fixing the front clamp 27 to the guide 

poles 66.  As shown in FIG. 11, it is thereby possi ble to 

arrange the framed transfer membrane 10’ at the inn er side of 

the anode buffer tank 30, by configuring so as not to immerse 

the clamp frame 22’ of the clamp 25 in the anode bu ffer tank 
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30.  In addition, as shown in FIG. 11, the transfer  membrane 1 

of the framed transfer membrane 10’ is supported fr om the 

lower side by the guide 33 and guide 34, at an inne r side of 

the anode buffer tank 30.  Subsequently, similarly to the case 

of the biomolecule analyzer 100, the cathode buffer  tank 40 to 

which the electrophoresis gel chip 50 is fixed by t he lock 42 

is fixed to the top part of the anode buffer tank 3 0.  The 

transfer membrane 1 of the framed transfer membrane  10’ is 

thereby fixed in a state bent so as to become conve x (valley 

folded shape) to an opposite side to the electropho resis gel 

chip 50, by contacting the guide 33, guide 34 and 

electrophoresis gel chip 50.   

[0073]Next, while being conveyed in the X direction  shown in 

FIG. 11, in a state still pushing against the dispe nsing part 

of the electrophoresis gel chip 50, the transfer me mbrane 1 of 

the framed transfer membrane 10’ r is transferred t he analyte 

dispensed by the electrophoresis gel chip 50 by app lying 

voltage between the anode 32 and cathode 41 in the anode 

buffer.   

[0074]With the biomolecule analyzer 101, the transf er membrane 

1 is imparted tension so as to be tightened without  slack, by 

the spring 22c equipped to the clamp frame 22’ of t he clamp 25.  

For this reason, it is possible to cause the tensio n acting on 

the transfer membrane 1 to focus on the dispensing part 50a 

provided at the end of the electrophoresis gel chip  50, while 

tension is applied to the transfer membrane 1 more downstream 

in the X direction than a portion pushed by the dis pensing 
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part 50a, by way of the biasing force of the spring  22c 

provided to the clamp frame 22’.  For this reason, it is 

possible to prevent slack from arising in the trans fer 

membrane 1 downstream from the portion pushed by th e 

dispensing part 50a at which the tension on the tra nsfer 

membrane 1 focuses.  In other words, when conveying  the 

transfer membrane 1 in the X direction, it is possi ble to 

prevent an interval between the transfer membrane 1  and 

dispensing part 50a from being able to form, by the  transfer 

membrane 1 loosening on a downstream side of a regi on pushed 

by the dispensing part 50a of the electrophoresis g el chip 50.  

It is thereby possible to more suitably suppress th e analyte 

dispensing from the dispensing part of the electrop horesis gel 

chip 50 from scattering in the anode buffer prior t o being 

transferred to the transfer membrane 1.  In additio n, it is 

possible to more suitably reduce the fluctuation in  the bands 

of analyte transferred to the transfer membrane 1, and thus it 

is possible to improve the sensitivity of the biomo lecule 

analyzer.   

[0075]<Shaker (Shaker Device) 70> 

A shaker (shaker device) 70 according to one embodi ment of the 

present invention will be explained in detail using  FIGS. 7 

and 8.  FIG. 7(a) is a view illustrating an outline  of the 

shaker according to the present embodiment, and FIG . 7(b) is a 

schematic view of a cross-section of the shaker alo ng the line 

A.   
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[0076]As shown in FIGS. 7(a) and (b), the shaker 70  according 

to the present embodiment includes a reagent tank 7 1, drive 

unit 72 and shaker main body 73, and causes the rea gent tank 

71 to shake in the horizontal direction by way of t he drive 

unit 72.  

[0077]As shown in FIG. 7(b), the fitting part 3b, w hich can 

fit with the fitting part 3a of the framed transfer  membrane 

10, is provided to an inner side of the reagent tan k 71.  It is 

thereby possible to fit the fitting part 3a of the framed 

transfer membrane 10 to the fitting part 3b, and fi x the 

transfer membrane 1 to the inner side of the reagen t tank 71 

(FIGS. 7(c) and (d)).   

[0078]As shown in FIG. 7(c), the framed transfer me mbrane 10 

mounted at the inner side of the reagent tank 71 is  fixed in a 

state in which the transfer membrane 1 is spread ev enly.  For 

this reason, when carrying out antibody response on  the 

analyte transferred to the transfer membrane 1, it is possible 

to prevent the transfer membrane 1 from moving in t he reagent 

tank 71.  For this reason, it is possible to more u niformly 

carry out antibody response on analytes such as pro teins 

transferred to the transfer membrane 1.   

[0079]In addition, as shown in FIGS. 8(a) and (b), in the case 

of marking the proteins transferred to the transfer  membrane 1 

using the reagent tank 71, the shaker 70 more prefe rably 

includes a shading lid 78 that shades the inner sid e of the 

reagent tank 71.  A window 79 that can expose light  onto the 
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modified region 8 of the frame 2’ arranged at the i nside is 

provided to the shading lid 78.   

[0080]By modifying the modified region 8 with a sta ndard 

antibody, etc. for confirming the progress of antib ody 

response, it is thereby possible to maintain the sh aded state 

for the transfer membrane 1 fixed in the reagent ta nk 71, and 

possible to expose light to the modified region 8 p rovided to 

the frame 2’.  For this reason, it is possible to c onfirm the 

state of progress of antibody response, by confirmi ng the 

fluorescence intensity of the modified region 8.   

[0081]It should be noted that, as shown in FIG. 7(a ), it is 

preferable for a display unit 74 that displays a ti me of the 

transfer membrane, revolution speed of the drive un it 72, etc., 

and adjusting parts 75 and 76 for adjusting the sha ker time 

and revolution speed, etc. to be provided to the sh ake main 

body 73.   

[0082]The present invention is not to be limited to  the 

aforementioned respective embodiments, with various  

modifications within the scope shown in the claims being 

possible, and embodiments achieved by appropriately  combining 

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.   

[0083]In the above way, a transfer membrane with fr ame member 

according to a first aspect of the present inventio n includes: 
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a transfer membrane to which an analyte separated b y way of 

electrophoresis is transferred; and a pair of frame  members 

that individually support two sides, which are a fi rst side 

that is one side of the transfer membrane, and a se cond side 

that is a side thereof on a side opposing the first  side.   

[0084]According to the above-mentioned configuratio n, it is 

possible to easily retain the transfer membrane via  the pair 

of frame members.  In addition, since the pair of f rame members 

individually support the two sides of the transfer membrane 

opposing each other, it is possible to tighten the transfer 

membrane without slack, by retaining by allowing th e frame 

members to be separated.  Furthermore, since the fr ame members 

are not provided to the transfer membrane other tha n at the 

first side and second side thereof, processing afte r 

transferring will not be inhibited as in the curved  frame of 

Patent Document 1.  According to the above-mentione d transfer 

membrane with frame member, it is possible to easil y tighten 

the transfer membrane without slack in this way, wi thout 

inhibiting processing after transfer.   

[0085]In the transfer membrane with frame member ac cording to 

a second aspect of the present invention, fitting p arts for 

fitting with an external member may be formed in ea ch of the 

pair of frame members.   

[0086]According to the above-mentioned configuratio n, by 

fitting the fitting part of the frame member with a n external 

member, it is possible to more easily retain the tr ansfer 

membrane via the frame member.   
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[0087]In the transfer membrane with frame member ac cording to 

a third aspect of the present invention, the fittin g part for 

fitting with the external member may be a through-h ole, recess 

(concave part) or projecting part.   

[0088]According to the above-mentioned configuratio n, it is 

possible to easily fit the fitting part of the fram e member 

with an external member.   

[0089]In the transfer membrane with frame member ac cording to 

a fourth aspect of the present invention, the frame  member 

includes a modified region that is modified by a fl uorescence 

reference sample.   

[0090]According to the above-mentioned configuratio n, it is 

possible to perform fluorescence detection processi ng on 

analyte transferred to the transfer membrane, based  on the 

fluorescence intensity emitted by the fluorescence reference 

sample modifying the modified region.   

[0091]In the transfer membrane with frame member ac cording to 

a fifth aspect of the present invention, one frame member 

among the pair of frame members pinches the first s ide, and 

another of the frame members pinches the second sid e, thereby 

individually supporting the two sides of the transf er member.   

[0092]According to the above-mentioned configuratio n, it is 

possible to suitably support the transfer membrane by the 

frame member.   

[0093]In the transfer membrane with frame member ac cording to 

a sixth aspect of the present invention, each of th e pair of 

frame members includes a first face and a second fa ce forming 
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a pair to pinch the transfer membrane, respectively ; the first 

face includes a ridge part having a profile of a cr oss-section 

in a short direction that is a curved line; and the  second 

face includes a grooved part that fits with the rid ge part.   

[0094]According to the above-mentioned configuratio n, it is 

possible to raise the frictional force at the first  face and 

second face of the frame member when sandwiching th e transfer 

membrane.  For this reason, when conveying the fram ed transfer 

membrane in the biomolecule analyzer, it is possibl e to 

suitably prevent the transfer membrane from detachi ng from the 

frame of the framed transfer membrane.   

[0095]In the transfer membrane with frame member ac cording to 

a seventh aspect of the present invention, the fram e member 

includes an entry region in which entry of informat ion is 

possible.   

[0096]According to the above-mentioned configuratio n, it is 

possible to record various information such as the type of 

analyte, evaluation conditions, and date on which t ransfer was 

performed, for every transfer membrane with frame m ember.   

[0097]In the transfer membrane with frame member ac cording to 

an eighth aspect of the present invention, the pair  of frame 

members is subjected to hydrophilization treatment on a 

surface.   

[0098]According to the above-mentioned configuratio n, it is 

possible to prevent proteins, antibodies or the lik e from 

adhering to the frame member.  Therefore, it is pos sible to 

prevent the frame member from contaminating.   
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[0099]In the transfer membrane with frame member ac cording to 

a ninth aspect of the present invention, it is pref erable for 

the pair of frame members to consist of an insulati ng material.   

[0100]According to the above-mentioned configuratio n, it is 

possible to prevent the line of electric force from  changing 

due to the frame member upon performing electrophor esis using 

the transfer membrane with frame member.   

[0101]A biomolecule analyzer according to a tenth a spect of 

the present invention includes: a transfer member w ith frame 

member according to according to an aspect of the p resent 

invention; a retaining part that retains the transf er membrane 

with frame member; a conveying unit that conveys th e retaining 

part along a conveying direction that is parallel t o a 

direction from the first side towards the second si de; and a 

separation unit that is installed so as to vertical ly abut 

against the transfer membrane, separates an analyte  by way of 

electrophoresis, and dispenses the analyte thus sep arated onto 

the transfer membrane, in which the retaining part includes a 

pair of fixing parts to which the pair of frame mem bers is 

fixed, respectively.  

[0102]According to the above-mentioned configuratio n, the 

retaining part can easily tighten the transfer memb rane 

without slack, by fixing the pair of frame members to each of 

the different fixing parts.  It is thereby possible  to transfer 

the analyte dispensed from the separation unit to t he transfer 

membrane with good sensitivity.   
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[0103]In the biomolecule analyzer according to an e leventh 

aspect of the present invention, the pair of fixing  parts each 

includes a biasing part that biases the pair of fra me members 

in directions away from each other.   

[0104]According to the above-mentioned configuratio n, it is 

possible to prevent slack from arising in the trans fer 

membrane, more downstream in the conveying directio n than a 

portion pressed by the separation unit of the biomo lecule 

analyzer against the transfer membrane.   

[0105]In the biomolecule analyzer according to a tw elfth 

aspect of the present invention, the frame member a nd the 

fixing part include fitting parts for fitting with each other, 

and the frame member is fixed to the fixing part by  way of the 

fitting parts.   

[0106]According to the above-mentioned configuratio n, it is 

possible to more suitably fix the transfer membrane  with frame 

member and the retaining part via the frame member.    

[0107]The biomolecule analyzer according to a thirt eenth 

aspect of the present invention further includes: a  support 

member that supports, from an opposite side of the transfer 

membrane than the separation unit, a pair of positi ons of the 

transfer membrane that interpose from front and rea r in the 

conveying direction, a position abutted by the sepa ration unit, 

in which the transfer membrane is bent to become co nvex to an 

opposite side than the separation unit, by abutting  the 

separation unit in a state supported by the support  member.   
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[0108]According to the above-mentioned configuratio n, it is 

possible to install in state such that the separati on unit is 

pressed against the transfer membrane of the transf er membrane 

with frame member from an upper side.  In addition,  the 

transfer member is bent so as to become convex (val ley folded 

shape) to an opposite side than the separation unit , by 

contacting the support members provided at two loca tions and 

the separation unit.  It is thereby possible for te nsion to act 

on the transfer membrane to cause the transfer memb rane to 

closely contact the separation unit.  It is thereby  possible to 

more suitably perform transfer from the separation medium to 

the transfer membrane.   

[0109]In particular, according to the above-mention ed 

configuration, it is possible to easily impart tens ion to the 

transfer membrane due to retaining the transfer mem brane via 

the frame member.   

[0110]In a reagent tank according to a fourteenth a spect of 

the present invention for immersing the transfer me mbrane with 

frame member according to the second or third aspec t in a 

reagent for antibody response, a fitting part for f itting with 

the fitting part of the frame member is provided at  an inner 

side of the reagent tank.   

[0111]According to the above-mentioned such configu ration, 

since it is possible to prevent the transfer membra ne from 

turning over or overlapping, the antibody response can be 

uniformly carried out on (analyte transferred to) t he transfer 

membrane.   
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[0112]In the reagent tank according to a fifteenth aspect of 

the present invention, the reagent tank further inc ludes a 

shading lid that shades the inside of the reagent t ank, and a 

window disposed above the frame member is provided to the 

shading lid.   

[0113]According to the above-mentioned configuratio n, it is 

possible to confirm above the frame membrane from a  window 

while shading by the shading lid.  Herein, by modif ying with a 

standard antibody, etc. for confirming the progress  of 

antibody response on the frame member, it is possib le to 

confirm the state of progress of the antibody respo nse, 

without inhibiting the reaction on the transfer mem brane.   

[0114]A shaker device according to a sixteenth aspe ct of the 

present invention includes: a reagent tank accordin g to the 

fourteenth or fifteenth aspect; and a drive unit fo r causing 

the reagent tank to shake.   

[0115]According to the above-mentioned configuratio n, it is 

possible to uniformly carry out the antibody respon se on 

analyte transferred to the transfer membrane.   

 

INDUSTRIAL APPLICABILITY 

[0116]The present invention can be suitably applied  to a two-

dimensional electrophoresis apparatus.   

 

EXPLANATION OF REFERENCE NUMERALS 

[0117]1 transfer membrane 

 2, 2’, 4, 6, 6’ frame (frame member) 
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 3a fitting part 

 3b fitting part 

 5a, 5b fitting part 

 7a, 7’a fitting part 

 8 modified region 

 9a fitting part 

 10, 11, 12, 12’ framed transfer membrane 

 20, 25 clamp (retaining part) 

 22, 22’ clamp frame (fixing part) 

 33 guide (support member) 

 34 guide (support member) 

 50 electrophoresis gel chip (separation unit) 

 62 motor (conveying unit) 

 63 ball screw (conveying unit) 

 64 guide shaft (conveying unit) 

 65 shaft holder (conveying unit) 

 66 guide pole (conveying unit) 

 70 shaker (shaker device) 

 72 drive unit 

 78 shading lid 

 79 window 

 100 biomolecule analyzer  

 101 biomolecule analyzer 
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CLAIMS 

 

1. A transfer membrane with frame member, comprisin g: 

 a transfer membrane to which an analyte separated by way 

of electrophoresis is transferred; and 

 a pair of frame members that individually support two 

sides, which are a first side that is one side of t he transfer 

membrane, and a second side that is a side thereof on a side 

opposing the first side.   

 

2. The transfer membrane with frame member accordin g to 

claim 1, wherein fitting parts for fitting with an external 

member are formed in each of the pair of frame memb ers.   

 

3. The transfer membrane with frame member accordin g to 

claim 2, wherein the fitting part for fitting with the 

external member is a through-hole, concave part or projecting 

part.   

 

4. The transfer membrane with frame member accordin g to any 

one of claims 1 to 3, wherein the frame member incl udes a 

modified region that is modified by a fluorescence reference 

sample.   

 

5. The transfer membrane with frame member accordin g to any 

one of claims 1 to 4, wherein one frame member amon g the pair 

of frame members pinches the first side, and anothe r of the 
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frame members pinches the second side, thereby indi vidually 

supporting the two sides of the transfer member.   

 

6. The transfer membrane with frame member accordin g to 

claim 5, wherein each of the pair of frame members includes a 

first face and a second face forming a pair to pinc h the 

transfer membrane, respectively, 

 wherein the first face includes a ridge part havin g a 

profile of a cross-section in a short direction tha t is a 

curved line, and 

 wherein the second face includes a grooved part th at fits 

with the ridge part.   

 

7. The transfer membrane with frame member accordin g to any 

one of claims 1 to 6, wherein the frame member incl udes an 

entry region in which entry of information is possi ble.   

 

8. The transfer membrane with frame member accordin g to any 

one of claims 1 to 7, wherein the pair of frame mem bers is 

subjected to hydrophilization treatment on a surfac e.   

 

9. The transfer membrane with frame member accordin g to any 

one of claims 1 to 8, wherein the pair of frame mem bers 

consists of an insulating material.   

 

10. A biomolecule analyzer comprising: 
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 a transfer member with frame member according to a ny one 

of claims 1 to 9; 

 a retaining part that retains the transfer membran e with 

frame member; 

 a conveying unit that conveys the retaining part a long a 

conveying direction that is parallel to a direction  from the 

first side towards the second side; and 

 a separation unit that is installed so as to verti cally 

abut against the transfer membrane, separates an an alyte by 

way of electrophoresis, and dispenses the analyte t hus 

separated onto the transfer membrane, 

 wherein the retaining part includes a pair of fixi ng 

parts to which the pair of frame members is fixed, 

respectively.   

 

11. The biomolecule analyzer according to claim 10,  wherein 

the pair of fixing parts each includes a biasing pa rt that 

biases the pair of frame members in directions away  from each 

other.   

 

12. The biomolecule analyzer according to claim 10 or 11, 

wherein the frame member and the fixing part includ e fitting 

parts for fitting with each other, and the frame me mber is 

fixed to the fixing part by way of the fitting part s.   

 

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

10 to 12, further comprising a support member that supports, 
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from an opposite side of the transfer membrane than  the 

separation unit, a pair of positions of the transfe r membrane 

that interpose a position abutted by the separation  unit from 

front and rear in the conveying direction, 

 wherein the transfer membrane is bent to become co nvex to 

an opposite side than the separation unit, by abutt ing the 

separation unit in a state supported by the support  member.   

 

14. A reagent tank for immersing the transfer membr ane with 

frame member according to claim 2 or 3 in a reagent  for 

antibody response, 

 wherein a fitting part for fitting with the fittin g part 

of the frame member is provided at an inner side of  the 

reagent tank.   

 

15. The reagent tank according to claim 14, wherein  the 

reagent tank further comprises a shading lid that s hades the 

inside of the reagent tank, and 

 wherein a window disposed above the frame member i s 

provided to the shading lid.   

 

16. A shaker device comprising a reagent tank accor ding to 

claim 14 or 15, and a drive unit for causing the re agent tank 

to shake.   


