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Description 

Title of Invention: Fragmentation and Dispensing 

Apparatus of Gel Plate and Fragmentation and Dispensing 

Method of the Same 

 

Technical Field 

 [0001] 

   The present invention relates to a fragmentation 

and dispensing apparatus of a gel plate and a 

fragmentation and dispensing method of the gel plate.  

More specifically, the invention relates to an apparatus 

and a method for cutting a gel plate into gel fragments 

after electrophoresis used for analysis of protein or 

DNA (deoxyribonucleic acid) and dispensing the gel 

fragments into respective wells of a microtiter plate.  

  

Background Art 

 [0002] 

 Recently, two-dimensional electrophoresis is often 

applied for protein analysis.  Most typically, in first 

dimension electrophoresis, proteins are separated by 

isoelectric point electrophoresis using a 

polyacrylamide strip gel.  Then, in second dimension 

electrophoresis, the proteins are separated based on 

molecular weight using electrophoresis (SDS-PAGE, 

negative electrophoresis, or the like) employing a 

polyacrylamide slab gel.   
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 [0003] 

 Then, by applying gel staining such as CBB 

(Coomassie Brilliant Blue) staining or fluorescent 

staining to the polyacrylamide gel after the two-

dimensional electrophoresis, it is so arranged that the 

proteins in the gel are visually detected.  Then, by 

using a method of cutting down a portion of the stained 

gel by a knife or a method of pressing a hollow metal 

pipe against the gel to hollow out the gel, each protein 

spot is extracted as a sample. 

 [0004] 

 The protein in the sample is thereafter identified 

by a method referred to as in-gel digestion.  That is, 

the protein is fragmented using a protease such as 

trypsin.  Peptides produced from fragmentation of the 

protein are collected to measure the molecular weight 

of the peptides using a mass spectrometer.  Then, based 

on a result of the measurement, the protein is 

identified by a search using a database of amino acid 

sequences, which is referred to as a peptide mass finger 

printing (PMF) method. 

 The above description was directed to the protein 

analysis. Agarose gel is mainly employed for DNA 

electrophoresis.   

 [0005] 

 A lot of proposals have been hitherto made on a 

method of extracting a sample from a gel plate after 
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the electrophoresis using the polyacrylamide gel or the 

agarose gel.   

 Patent Document 1 to be listed below, for example, 

discloses a “gel cut-out device”.  In the gel cut-out 

device”, a cylindrical gel cut-out section is attached 

to the tip portion of a pipetting device.  A stained 

portion of a gel plate is cut out by a tip cutting edge 

of the gel cut-out section, and the gel portion cut out 

by depressurizing the inside of the gel cut-out section 

is held in front of a gel stopper.  Moreover, by 

pressurizing the inside of the gel cut-out section to 

the contrary, the gel portion may be extruded from the 

gel cut-out section to an outside. 

 Patent Document 2 to be listed below discloses a 

“ method of isolating a sample from a gel” constituted 

from a step of pressing a tip opening portion of a hollow 

disposable chip against a stained portion of a gel plate 

to hollow out the stained portion, a step of putting 

the hollowed-out gel fragment into a reaction vessel 

together with the chip with the hollowed-out chip held 

by the chip, and a step of collecting a target biopolymer 

from the gel fragment in the reaction vessel using a 

chemical treatment liquid.   

 Further, Patent Documents 3 and 4 to be listed below 

respectively disclose a “sample isolation device using 

gel electrophoresis” and a “gel, a method, and a device 

for identifying and characterizing biomolecules”.  The 
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device disclosed in each of Patent Documents 3 and 4 

includes means for optically recognizing an 

electrophoresis pattern developed in a gel plate and a 

working arm mechanism operable to move a cut-out tool 

to X, Y, and Z directions to cut out a predetermined 

portion of the gel plate.  The device disclosed in each 

of Patent Documents 3 and 4 can automatically isolate a 

sample from a desired region of the gel plate and can 

move the sample to a microtiter plate or the like. 

 [0006] 

 Meanwhile, different from the method of selectively 

cutting out only a portion of the gel plate and then 

transferring the cut-out portion to an analysis process 

as disclosed in each of the above-mentioned Patent 

Documents 1 to 4, Patent Document 5 to be listed below 

also proposes a “method and a device for extracting 

molecules using a frame” as shown in Figs. 8 and 9. 

 Specifically, by pressing a bottomless microtiter 

plate (frame) 103 having a lattice-shaped thin wall 103a 

formed thereon against a gel plate 102 placed on the 

surface of a flat plate 101 made of plastic or the like, 

the gel plate 102 is divided into gel fragments 104 of 

respective small segments.  Then, a solvent 105 is 

individually applied to a gel fragment 104 in each 

segment, thereby extracting molecules included in each 

gel fragment 104. 
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Citation List 

Patent Documents 

 [0007] 

 Patent Document 1: Japanese Unexamined Patent 

Application Publication No. H7-132079 

 Patent Document 2: Japanese Patent No. 4378821 

 Patent Document 3: Japanese Unexamined Patent 

Application Publication No. H9-15206 

 Patent Document 4: Japanese Translation of PCT 

International Application Publication No. JP-T-2001-

504938 (WO98/23950) 

 Patent Document 5: Japanese Translation of PCT 

International Application Publication No. JP-T-2007-

524069 (WO2005/029061) 

 

Summary of Invention 

Technical Problem 

 [0008] 

 According to the method proposed in the above-

mentioned Patent Document 5, the entirety of the gel 

plate 102 after electrophoresis may be divided into 

the gel fragments 104 in the form of a matrix, and 

each small segment surrounded by the thin wall 103a of 

the microtiter plate (frame) 103 can be used as a 

Petri dish without alteration.  The molecules included 

in each gel fragment 104 may be thereby extracted and 

analyzed. 
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 Further, the process can be performed in a state 

where a planar positional relationship of a region 

stained by a color reaction reagent relative to the 

gel plate 102 after the electrophoresis is maintained 

without alteration. 

 Thus, according to the method proposed in the 

above-mentioned Patent Document 5, a lot of data may 

be obtained in an environment where mutual comparison 

of the lot of data under a same condition is easy, and 

an analysis work may be made more efficient, as 

compared with the technology proposed in each of the 

above-mentioned Patent Documents 1 to 4 where a 

specific region of the gel plate is individually cut 

out to be moved to a place for analysis of the 

specific region.  The method proposed in Patent 

Document 5 includes a functional advantage of a common 

microtiter plate. 

 [0009] 

 In the method proposed in the above-mentioned 

Patent Document 5, however, when the microtiter plate 

(frame) 103 is pressed against the surface of the flat 

plate 101 while cutting the gel plate 102, there is 

instability of work such as lateral sliding of the 

microtiter plate (frame) 103 due to interposition of 

the gel plate 102.   

 Entire end surfaces of the thin wall 103a of the 

microtiter plate (frame) 103 need to be adhered to the 
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surface of the flat board 101 in order to completely 

separate the respective small segments from one 

another.   

 Accordingly, a clamping operation by a clamper 

(not shown) for strongly pressing the microtiter plate 

(frame) 103 against the flat plate 101 becomes 

necessary, and the clamper itself also obstructs the 

analysis work. 

 Further, though not mentioned in Patent Document 

5, there is a disadvantage that flatness and 

smoothness with a high precision are demanded for the 

end surfaces of the thin wall 103a and the surface of 

the flat plate 101 in order to achieve the above-

mentioned purpose.  

 [0010] 

 Then, the present invention has been made with an 

object of providing a fragmentation and dispensing 

apparatus of a gel plate and a method of fragmenting 

and dispensing the gel plate operable to rationally 

solve the above-mentioned problems by utilizing 

simplicity and a functional advantage of a microtiter 

plate. 

 

Solution to Problem 

 [0011] 

 An apparatus according to the invention of the 

present application relates to a fragmentation and 
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dispensing apparatus of a gel plate.  The 

fragmentation and dispensing apparatus may include: 

 a microtiter plate including a lattice-shaped 

partition wall with concave portions thereof surrounded 

by the lattice-shaped partition wall and arranged in the 

form of a matrix, end portions of the lattice-shaped 

partition wall being formed to be sharp; and 

 a pressing tool including fitting means with 

respect to the microtiter plate and including a lattice-

shaped wall portion or a lattice-shaped convex portion 

formed thereon, the lattice-shaped wall portion or the 

lattice-shaped convex portion having a flat surface or 

a curved surface configured to be opposed to and abut 

against each end portion of the lattice-shaped partition 

wall of the microtiter plate when the pressing tool is 

fitted onto the microtiter plate; and 

 by fitting the pressing tool onto the microtiter 

plate and pressing a gel plate against the microtiter 

plate with the gel plate placed on the lattice-shaped 

partition wall of the microtiter plate, the gel plate 

is divided into fragments and the fragments are then 

dispensed into the respective concave portions of the 

microtiter plate. 

 [0012] 

 A method according to the invention of the present 

application relates to a fragmentation and dispensing 

method of a gel plate using a microtiter plate and a 
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pressing tool.  The microtiter plate includes a lattice-

shaped partition wall with concave portions thereof 

surrounded by the lattice-shaped partition wall and 

arranged in the form of a matrix.  End portions of the 

lattice-shaped partition wall are formed to be sharp.  

The pressing tool includes fitting means with respect 

to the microtiter plate and includes a lattice-shaped 

wall portion or a lattice-shaped convex portion formed 

thereon. The lattice-shaped wall portion or the lattice-

shaped convex portion has a flat surface or a curved 

surface configured to be opposed to and abut against 

each end portion of the lattice-shaped partition wall 

of the microtiter plate when the pressing tool is fitted 

onto the microtiter plate.  The fragmentation and 

dispensing method may include: 

 a first step of placing a gel plate on the end 

portions of the lattice-shaped partition wall of the 

microtiter plate; and 

 a second step of fitting the pressing tool onto the 

microtiter plate to press the gel plate against the 

microtiter plate, thereby dividing the gel plate placed 

in the first step into fragments and then dispensing 

the fragments into the respective concave portions of 

the microtiter plate. 

 [0013] 

 According to each invention of the present 

application, when the pressing tool is fit onto the 
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microtiter plate, the gel plate is sandwiched and cut 

between the sharp end portions of the partition wall 

on the side of the microtiter plate and the surfaces 

(flat surfaces or curved surfaces) of the wall portion 

or the convex portion on the side of the pressing tool 

that have abutted against the sharp end portions.  The 

fragments of the gel plate resulting from the division 

are respectively pressed into the concave portions of 

the microtiter plate and are then dispensed, while 

maintaining the positional relationship of the 

fragments in the gel plate before the division without 

alteration.   

 [0014] 

 In this case, each end portion of the microtiter 

plate serves as a cutting edge.  Thus, it may be so 

arranged that the pressing tool is formed of just a 

flat plate and the pressing tool wholly presses the 

gel plate.  The gel plate, however, has a 

comparatively strong adherence.  Accordingly, when the 

pressing tool is formed of the flat plate and when the 

pressing tool is removed from the microtiter plate 

after division of the gel plate, each fragment 

resulting from the division is attached to the flat 

surface of the pressing tool.  Thus, the fragment 

cannot be dispensed into each concave portion of the 

microtiter plate. 
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 For that reason, the pressing tool is also formed 

with the lattice-shaped wall portion or the lattice-

shaped convex portion associated with the lattice-

shaped partition wall of the microtiter plate.  A 

disadvantage to be caused by the adherence of the gel 

plate is thereby solved. 

 [0015] 

 The fragmentation and dispensing function for the 

gel plate according to the present invention is 

associated with a state of the abutment surface of the 

lattice-shaped wall portion or the lattice-shaped 

convex portion of the pressing tool configured to abut 

against each end portion of the lattice-shaped 

partition wall of the microtiter plate.  In order to 

appropriately press the gel plate, the abutment 

surface needs to have a certain width or more.  A 

contact area between the abutment surface and the gel 

plate in the process of sandwiching and cutting the 

gel plate cannot be set to be so large in order to 

reduce influence of the adhesive force of the gel 

plate and implement stable dispensing. 

 [0016] 

 Preferably, either one of the following sets of 

configuration and condition is set for the pressing 

tool, in terms of this respect: 

(a) the abutment part of the lattice-shaped wall portion 

or the lattice-shaped convex portion of the pressing 
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tool configured to abut against each end portion of the 

lattice-shaped partition wall of the microtiter plate 

is formed as a flat end surface having a predetermined 

width, and the width of the end surface is larger than 

the width of a section of the end portion of the lattice-

shaped partition wall of the microtiter  plate 

corresponding to a cutting edge, and the width of the 

end surface is set within a range that does not cause 

adhesion of a gel to the pressing tool due to adherence 

of the gel constituting the gel plate and divided into 

the fragments when the pressing tool is released from 

the state of being fitted on the microtiter plate.    

(b)  the abutment part of the lattice-shaped wall 

portion or the lattice-shaped convex portion of the 

pressing tool configured to abut against each end 

portion of the lattice-shaped partition wall of the 

microtiter plate is formed as a convex articulate 

surface, and the curvature of the articulate surface is 

set within a range that does not cause adhesion of a 

gel to the pressing tool due to adherence of the gel 

constituting the gel plate and divided into the 

fragments when the pressing tool is released from the 

state of being fitted on the microtiter plate.    

[0017] 

 It is rational and is also simple for actual use to 

set the fitting means of the pressing tool with respect 

to the microtiter plate to a mechanism whereby an outer 
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peripheral frame portion of the pressing tool is fit 

onto an outer peripheral side surface of the microtiter 

plate.  

 [0018] 

 The gel that has been fragmented after the 

division is pressed into the respective concave 

portions of the microtiter plate.  The pressed gel 

often remains in the vicinity of opening sections of 

the respective concave portions due to adherence of 

the gel.  Thus, when a solvent is injected for 

analysis of the gel inside each concave portion, the 

injection may be obstructed. 

 In that case, the gel that has been fragmented may 

also be pressed into the respective concave portions 

with a pipette or a slim stick.  However, it may be so 

arranged that a centrifuge or the like is used to cause 

a centrifugal force to act on the fragments of the gel 

plate dispensed into the respective concave portions of 

the microtiter plate in a direction toward bottom 

portions of the respective concave portions, thereby 

depositing the fragments of the gel plate on bottom 

sides of the respective concave portions. 

 

Advantageous Effects of Invention 

 [0019] 

 “The fragmentation and dispensing apparatus of a 

gel plate and the fragmentation and dispensing method 
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of the gel plate” of the present invention make it 

possible to cut the gel plate into fragments and then 

dispense the fragments into the concave portions (wells) 

of the microtiter plate by using the microtiter plate 

and the pressing tool and by an extremely simple 

operation. 

 According to the present invention, a transition to 

the microtiter plate is made while maintaining the two-

dimensional positional relationship of each fragmented 

gel in the gel plate without alteration.  Thus, a lot 

of data are readily compared with one another under a 

same condition.  Further, each concave portion includes 

a bottom.  Accordingly, different from the case of the 

above-mentioned Patent Document 5, independence between 

the concave portions that are adjacent to each other 

may be clearly maintained without using a special tool 

such as a clamper.  Improvement in reliability of 

analysis work and improved efficiency of the analysis 

work are achieved. 

 

Brief Description of Drawings 

 [0020] 

 Figs. 1A to 1F show a microtiter plate according to 

the present invention, wherein Fig. 1A is a plan view, 

Fig. 1B is a front view, Fig. 1C is a right side view, 

Fig. 1D is a sectional view taken along arrow X1 – X1 

in Fig. 1A, Fig. 1E is a sectional view taken along 
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arrow Y1 – Y1 in Fig. 1A, and Fig. 1F is a bottom view. 

 Figs. 2A to 2F show a pressing tool according to 

the present invention, wherein Fig. 2A is a plan view, 

Fig. 2B is a front view, Fig. 2C is a right side view, 

Fig. 2D is a sectional view taken along arrow X2 – X2 

in Fig. 2A, Fig. 2E is a sectional view taken along 

arrow Y2 – Y2 in Fig. 2A, and Fig. 2F is a bottom view. 

 Figs. 3A to 3E show a state where the pressing tool 

is fit on the microtiter plate, wherein Fig. 3A is a 

plan view, Fig. 3B is a front view, Fig. 3C is a right 

side view, Fig. 3D is a sectional view taken along arrow 

Y3 – Y3 in Fig. 3A, and Fig. 3E is a sectional view 

taken along arrow X3 – X3 in Fig. 3A. 

 Fig. 4 is a sectional view enlarging a pertinent 

portion showing an abutting state between each end 

portion of a lattice-shaped partition wall of the 

microtiter plate and a corresponding end surface of a 

lattice-shaped partition wall of the pressing tool in 

the state where the pressing tool is fit on the 

microtiter plate. 

 Figs. 5A to 5C are sectional views respectively 

showing process steps of fragmenting and dispensing a 

gel plate using the microtiter plate and the pressing 

tool, and Figs. 5D and 5E are sectional views enlarging 

a pertinent portion and respectively showing a state 

during division of the gel plate and a state after 

division of the gel plate. 
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Fig. 6A is a sectional view of the microtiter plate, 

and Fig. 6B is a sectional view enlarging a pertinent 

portion of the microtiter plate both showing a state 

where the gel plate is fragmented and dispensed into 

concave portions of the microtiter plate by using the 

microtiter plate and the pressing tool, and then the 

dispensed gel is deposited on bottom sides of the 

concave portions by a centrifuge. 

Figs. 7A and 7B are each a sectional view enlarging 

a pertinent portion showing a state after the gel plate 

has been divided by a pressing tool according to a 

variation example. 

Fig. 8 is a perspective view showing a device 

according to a prior art (disclosed in Patent Document 

5) constituted from a flat plate and a bottomless 

microtiter plate and a gel plate placed on the flat 

plate. 

Fig. 9 is a sectional view showing a state where a 

solvent is applied to a gel dispensed into small 

segments, thereby extracting and analyzing molecules, 

in the device according to the prior art (disclosed in 

Patent Document 5).  

 

Description of Embodiments 

 [0021] 

 An embodiment of “a fragmentation and dispensing 

apparatus of a gel plate and a fragmentation and 
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dispensing method of the gel plate” of the present 

invention will be described below in detail, with 

reference to Figs. 1 to 7. 

 First, Fig. 1 shows a microtiter plate 10 to be 

used in this embodiment. 

 This microtiter plate 10 is similar to a common 

microtiter plate with 384 wells (holes) that has 

hitherto been sold, in appearance.  The microtiter plate 

10 is a molded product formed of a resin such as 

polystyrene, and is a plate where a lot of bottomed 

wells 11 of a square, planar shape are arranged in the 

form of a matrix. 

 [0022] 

 Then, each well 11 is surrounded by a lattice-

shaped partition wall 12.  Each well 11 has a U-shaped 

bottom.  The microtiter plate 10 in this embodiment is 

characterized in that end portions 13 of the lattice-

shaped partition wall 12 are formed to be sharp and that 

an opening portion of each well 11 is formed by sharp 

ridges. 

 [0023] 

 Next, Fig. 2 shows a pressing tool 20 to be used in 

this embodiment.  The pressing tool 20 is constituted 

from a frame portion 21 configured to be fit onto a side 

peripheral surface of the microtiter plate 10 and a 

pressing surface portion 22 opposed to the upper surface 

of the microtiter plate 10. 



18 

 A lattice-shaped partition wall 23 is formed on an 

inside surface of the pressing surface portion 22 in a 

state of projecting from the inside surface of the 

pressing surface portion 22, and an opening 25 is formed 

in each square region surrounded by the partition wall 

23 on an upper surface plate 24 from which the partition 

wall 23 is erected inward. 

 [0024] 

 Then, the lattice-shaped partition wall 23 of the 

pressing surface portion 22 is formed in a region 

opposed to the lattice-shaped partition wall 12 on the 

side of the microtiter plate 10 when the pressing tool 

20 is attached to the microtiter plate 10 by fitting 

the frame portion 21 onto the side peripheral surface 

of the microtiter plate 10.  Though the end portions of 

the lattice-shaped partition wall 12 on the side of the 

microtiter plate 10 are formed to be sharp, end surfaces 

of the lattice-shaped partition wall 23 of this pressing 

tool 20 is formed as band-like surfaces each having a 

predetermined width.  

 [0025] 

 Accordingly, when the pressing tool 20 is attached 

to the microtiter plate 10, end surfaces 26 of the 

lattice-shaped partition wall 23 on the side of the 

pressing tool 20 abut against the sharp end portions 13 

of the lattice-shaped partition wall 12 on the side of 

the microtiter plate 10, as shown in Fig. 3.   
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 Fig. 4 is an enlarged view of a pertinent portion 

clearly showing the abutment parts.  As shown in Fig. 4, 

reference character “Wc” denotes a width of a section 

of the sharp end portion 13 of the lattice-shaped 

partition wall 12 on the side of the microtiter plate 

10 corresponding to a cutting edge, and reference 

character “Wp” denotes a width of the end surface 26 of 

the lattice-shaped partition wall 23 on the side of the 

pressing tool 20.  A relationship of Wp > Wc is 

established between the size of the width Wc and the 

size of the width Wp. 

 Though the upper limit of the size of the width Wp 

is also limited due to adherence of a gel plate to be 

cut, details of the upper limit of the size of the width 

Wp will be described next with reference to Fig. 5.   

 [0026] 

 Fig. 5 shows fragmentation and dispensing process 

steps of the gel plate using the microtiter plate 10 

and the pressing tool 20. 

 First, the plate of polyacrylamide gel obtained by 

two-dimensional electrophoresis for analysis of protein 

is stained.  Then, a stained gel plate 30 of the 

polyacrylamide gel is placed on a region formed by the 

lattice-shaped partition wall 12 of the microtiter plate 

10, as shown in Fig. 5A. 

 Specifically, the gel plate 30 has a thickness of 

about 1 mm, and is placed on a surface formed by the 
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end portions of the lattice-shaped partition wall 12 in 

a laid-out state.   

 [0027] 

 Next, when the frame portion 21 of the pressing 

tool 20 is fit onto the side peripheral surface of the 

microtiter plate 10 and then the pressing tool 20 is 

pressed down toward the microtiter plate 10 in that 

state as shown in Fig. 5B, the end surfaces 26 of the 

lattice-shaped partition wall 23 on the side of the 

pressing tool 20 move to be opposed to and abut against 

the end portions 13 of the lattice-shaped partition wall 

12 on the side of the microtiter plate 10.  During the 

process of pressing down the pressing tool 20, the end 

surfaces 26 of the partition wall 23 press the gel plate 

30 against the sharp end portions 13 of the partition 

wall 12, as shown in Fig. 5D. 

 Accordingly, the gel plate 30 is divided by the 

sharp ridges of the opening portions of the respective 

wells 11 arranged in the form of the matrix. 

 [0028] 

 Then, when the gel plate 30 is completely cut in 

the abutting state between the end surfaces 26 of the 

lattice-shaped partition wall 23 and the end portions 

13 of the lattice-shaped partition wall 12, gel 

fragments 31 resulting from the division of the gel 

plate 30 are pressed into the opening portions of the 

respective wells 11 of the microtiter plate 10, as shown 



21 

in Figs. 5C and 5E. 

 That is, a peripheral edge portion of each gel 

fragment 31 is pressed into the well 11 of the microtiter 

plate 10 using a band-like surface of the end surface 

26 of the lattice-shaped wall 23 of the pressing tool 

20 having a width corresponding to the width of (Wp – 

Wc)/2 (with regard to the widths Wp and Wc, refer to 

Fig. 4), so that the gel fragment 31 is dispensed into 

each well 11.  Each gel fragment 31 tends to adhere to 

and remain in an inner wall surface in the vicinity of 

the opening portion of the well 11. 

 [0029] 

 After the gel fragment 31 has been dispensed into 

each well 11 of the microtiter plate 10 in this manner, 

the pressing tool 20 is released from the state of being 

fitted on the microtiter plate 10.  Then, the upper 

surface of the microtiter plate 10 is released, and a 

transition is made to analysis of the gel fragments 31 

in the respective wells 11. 

 If an adhesive force between the band-like surface 

of the pressing tool 20 and the peripheral edge portion 

of the gel fragment 31 is large during the process of 

releasing the pressing tool 20, the gel fragment 31 once 

dispensed into the well 11 is extracted in the state of 

being adhered to the pressing tool 20, against an 

adhesive force of the gel fragment 31 to the inner wall 

surface of the well 11. 
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 For that reason, there is the upper limit to the 

size of the width Wp of each end surface 26 of the 

lattice-shaped partition wall 23 on the side of the 

pressing tool 20.  The width Wp of the end surface 26 

is set within a range that does not cause the above-

mentioned malfunction.   

 [0030] 

 The gel fragment 31 obtained by dividing the gel 

plate 30 after the stain process is dispensed in each 

well 11 of the microtiter plate 10 while maintaining a 

planar positional relationship.  The gel fragment 31 

colored by the staining is targeted for analysis by in-

gel digestion. 

 Specifically, peptides are collected, and are 

placed on a target plate, for measurement by a mass 

spectrometer.  The peptides are obtained by 

fragmentation treatment of the protein by a protease 

such as trypsin. 

 In the case of this embodiment, each well 11 is 

used without alteration as a Petri dish to perform the 

process of collecting the peptides.  However, when the 

dispensed gel fragment 31 remains in the opening portion 

of each well 11 as shown in Figs. 5C and 5E, injection 

of a solution of the protease is obstructed. 

 [0031] 

 The gel fragments 31 may be pressed into the 

respective wells 11 by a pipette or a thin stick in 
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advance in order to address this problem.  However, the 

pressing operation for a lot of the wells 11 is laborious.  

Thus, the microtiter plate 10 is set in a centrifuge 

when the gel fragment 31 has been dispensed into each 

well 11 of the microtiter plate 10 as shown in Figs. 5C 

and 5E.  Then, by causing a centrifugal force to act on 

the gel fragment 31 toward a bottom portion of each well 

11, the gel fragment 31 may be deposited on the side of 

the bottom portion of each well 11, as shown in Figs. 

6A and 6B.    

 It is arbitrary whether this process is to be 

performed in a state where the pressing tool 20 is 

attached to the microtiter plate 10. 

 [0032] 

 In the above-mentioned embodiment, each end surface 

26 of the lattice-shaped partition wall 23 on the side 

of the pressing tool 20 is formed as the planar surface 

as shown in Fig. 4.  However, the end surface 26 is not 

necessarily limited to the planar surface, and the end 

surface 26 may be a curved surface such as an arcuate 

surface. 

 Fig. 7A shows a state where the gel plate 30 is 

divided by using a pressing tool 40 according to a 

variation example of the embodiment.  The microtiter 

plate 10, however, has a similar configuration as that 

in the above-mentioned embodiment. 

 By locally pressing the gel plate 30 against the 
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sharp end portions 13 of the lattice-shaped partition 

wall 12 on the side of the microtiter plate 10 by 

articulate surfaces 42 formed at the end portions of a 

lattice-shaped wall portion 41 of the pressing tool 40, 

the gel plate 30 is sandwiched between the microtiter 

plate 10 and the pressing tool 40 and is then cut.  

Peripheral edge portions of gel fragments 32 after the 

division are respectively pressed into the wells 11 of 

the microtiter plate 10, thereby dispensing the gel 

fragments 32. 

 [0033] 

 Meanwhile, in this variation example, the 

articulate surfaces 42 of the pressing tool 40 locally 

press the gel plate 30.  When the curvature radius of 

each articulate surface 42 is too small, the articulate 

surface 42 serves as a cutting edge to cut into the gel 

plate 30.  Conversely, when the curvature radius of the 

articulate surface 42 is too large, a contact area 

between the articulate surface 42 and the gel plate 30 

increases.  In either case, the gel fragment 32 is 

adhered to the articulate surface 42 when the pressing 

tool 40 is released from the microtiter plate 10, 

thereby causing obstruction of dispensing of the gel 

fragment 32 into the well 11. 

 Accordingly, the curvature radius of each 

articulate surface 42 of the pressing tool 40 is set 

within a range that does not cause the malfunction, also 
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in view of adherence of the gel plate 30. 

 [0034] 

 In the above-mentioned embodiment or the above-

mentioned variation example, a pressing region for the 

gel plate on the side of the pressing tool 20 is 

configured as the lattice-shaped partition wall 23 or 

the lattice-shaped wall portion 41.  The pressing region 

for the gel plate does not necessarily need to be 

configured in the form of a wall.  The pressing region 

for the gel plate may be a lattice-shaped convex portion 

51 of the pressing tool 50 that has risen to a surface 

opposed to the microtiter plate 10, as shown in Fig. 7B. 

 Tip sections 52 of the convex portion 51 in this 

case abut against the end portions 13 of the lattice-

shaped partition wall 12 on the side of the microtiter 

plate 10.  Each tip section 52 may have a flat surface 

or a curved surface.  In either case, the tip section 

52 must have a condition for avoiding adhesion between 

the gel fragments 33 and the pressing tool 50 shown in 

the above-mentioned embodiment or the above-mentioned 

variation example. 

 

Industrial Applicability 

 [0035] 

 The present invention may be applied to an 

apparatus and a method for transferring, to the 

microtiter plate, the gel plate after electrophoresis 
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that is a method of analyzing protein and DNA, and then 

treating the protein and the DNA. 

 

Reference Signs List 

 [0036] 

10              microtiter plate 

11     well 

12     partition wall 

13     end portion of partition wall 

20     pressing tool 

21     frame portion 

22     pressing surface portion 

23     partition wall 

24     upper surface plate 

25                         opening 

26     end surface of partition wall 

30      gel plate 

31     gel fragment 

40     pressing tool 

41     wall portion 

42     articulate surface 

50     pressing tool 

51     convex portion 

52     tip portion 

101     flat plate 

102     gel plate 

103     bottomless microtiter plate 
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(frame)  

103a     thin wall 

104     gel fragment 

105     solvent 

 

           

 

 



Claims 

1. 	A fragmentation and dispensing apparatus of a gel 

4 plate, 	wherein the fragmentation and dispensing 

apparatus comprises: 
4 

a 	microtiter 	plate 	including 	a 	lattice-shaped 

partition wall with concave portions thereof surrounded 

by the lattice-shaped partition wall and arranged in the 

form of 	a 	matrix, 	end 	portions 	of 	the 	lattice-shaped 

partition wall being formed to be sharp; 	and 

a 	pressing 	tool 	including 	fitting 	means 	with 

respect to the microtiter plate and including a lattice-

shaped wall portion or a lattice-shaped convex portion 

formed thereon, 	the lattice-shaped wall portion or the 

lattice-shaped convex portion having a flat surface or 

a curved surface configured to be opposed to and abut 

against each end portion of the lattice-shaped partition 

wall of the microtiter plate when the pressing tool is 

fitted onto the microtiter plate; 	and 

by 	fitting 	the 	pressing 	tool 	onto 	the 	microtiter 

plate 	and 	pressing 	the 	a 	gel 	plate 	against 	the 

microtiter 	plate 	with 	the 	gel 	plate 	placed 	on 	the 

A lattice-shaped partition wall of the microtiter plate, 

the 	gel 	plate 	is 	divided 	into 	fragments 	and 	the 

fragments are then dispensed into the respective concave 

portions of the microtiter plate. 
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2. The fragmentation and dispensing apparatus of a gel 

plate according to claim 1, 	wherein 

the 	abutment 	part 	of 	the 	lattice-shaped 	wall 

portion 	or 	the 	lattice-shaped 	convex 	portion 	of 	the 

pressing 	tool 	configured 	to 	abut 	against 	each 	end 

portion 	of 	the 	lattice-shaped 	partition 	wall 	of 	the 

microtiter plate is formed as a flat end surface having 

a predetermined width, 	and the width of the end surface 

is larger than a width of a section of the end portion 

of the lattice-shaped partition wall of the microtiter 

plate corresponding to a cutting edge, 	and the width of 

the 	end 	surface 	is 	set 	within 	a 	range 	that 	does 	not 

cause 	adhesion 	of 	a 	gel 	to 	the 	pressing 	tool 	due 	to 

adherence 	of 	the 	gel 	constituting 	the 	gel 	plate 	and 

divided 	into 	the 	fragments 	when 	the 	pressing 	tool 	is 

released 	from 	the 	state 	of 	being 	fitted 	on 	the 

microtiter plate. 

3. The fragmentation and dispensing apparatus of a gel 

plate according to claim 1, 	wherein 

the 	abutment 	part 	of 	the 	lattice-shaped 	wall 

portion 	or 	the 	lattice-shaped 	convex 	portion 	of 	the 

pressing 	tool 	configured 	to 	abut 	against 	each 	end 

portion 	of 	the 	lattice-shaped 	partition 	wall 	of 	the 

microtiter 	plate 	is 	formed 	as 	a 	convex 	articulate 

surface, 	and a 	curvature 	of 	the articulate 	surface 	is 

set 	within 	a 	range 	that 	does 	not 	cause 	adhesion 	of 	a 
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gel 	to 	the pressing 	tool 	due 	to 	adherence 	of the 	gel 

constituting 	the 	gel 	plate 	and 	divided 	into 	the 

fragments when 	the pressing tool 	is 	released from the 

o 

s 

state of being fitted on the microtiter plate. 

4. The fragmentation and dispensing apparatus of a gel 

plate according to claim 1, 	2, 	or 3, 	wherein 

the fitting means of the pressing tool with respect 

to the microtiter plate is a mechanism whereby an outer 

peripheral 	frame 	portion 	of 	the 	pressing 	tool 	is 	fit 

onto an outer peripheral side surface of the microtiter 

plate. 

5. A fragmentation and dispensing method of a gel plate 

using 	a 	microtiter 	plate 	and 	a 	pressing 	tool, 	the 

microtiter 	plate 	including 	a 	lattice-shaped 	partition 

wall 	with 	concave 	portions 	thereof 	surrounded 	by 	the 

lattice-shaped partition wall and arranged in the form 

of 	a 	matrix, 	end 	portions 	of 	the 	lattice-shaped 

partition wall being formed to be sharp, 	the pressing 

tool 	including 	fitting 	means 	with 	respect 	to 	the 

microtiter 	plate 	and 	including 	a 	lattice-shaped 	wall 

A portion 	or 	a 	lattice-shaped 	convex 	portion 	formed 

thereon, the lattice-shaped wall portion or the lattice-

shaped convex portion having a flat surface or a curved 

surface 	configured 	to 	be 	opposed 	to 	and 	abut 	against 

each end portion of the 	lattice-shaped partition wall 
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of the microtiter plate when the pressing tool is fitted 

onto 	the 	microtiter 	plate, 	the 	fragmentation 	and 

dispensing method comprising: 

a 	first 	step 	of 	placing 	a 	gel 	plate 	on 	the 	end 

portions 	of 	the 	lattice-shaped 	partition 	wall 	of 	the 

microtiter plate; 	and 

a second step of fitting the pressing tool onto the 

microtiter 	plate 	to 	press 	the 	gel 	plate 	against 	the 

microtiter plate, 	thereby dividing the gel plate placed 

in 	the 	first 	step 	into 	fragments 	and 	then 	dispensing 

the 	fragments 	into the 	respective 	concave portions 	of 

the microtiter plate. 

6. 	The 	fragmentation 	and dispensing method 	of 	a 	gel 

plate according to claim 5, 	wherein 

the 	abutment 	part 	of 	the 	lattice-shaped 	wall 

portion 	or 	the 	lattice-shaped 	convex 	portion 	of 	the 

pressing 	tool 	configured 	to 	abut 	against 	each 	end 

portion 	of 	the 	lattice-shaped 	partition 	wall 	of 	the 

microtiter plate is formed as a flat end surface having 

a predetermined width, and the width of the end surface 

is larger than a width of a section of the end portion 

of the lattice-shaped partition wall of the microtiter 

plate corresponding to a cutting edge, 	and the width of 

the 	end 	surface 	is 	set 	within 	a 	range 	that 	does 	not 

cause 	adhesion 	of 	a 	gel 	to 	the 	pressing 	tool 	due 	to 

adherence 	of 	the 	gel 	constituting 	the 	gel 	plate 	and 
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divided 	into 	the 	fragments 	when 	the 	pressing 	tool 	is 

released 	from 	the 	state 	of 	being 	fitted 	on 	the 

microtiter plate. 

, 

7. The 	fragmentation 	and 	dispensing method 	of 	a 	gel 
. 

plate according to claim 5, 	wherein 

the 	abutment 	part 	of 	the 	lattice-shaped 	wall 

portion 	or 	the 	lattice-shaped 	convex 	portion 	of 	the 

pressing 	tool 	configured 	to 	abut 	against 	each 	end 

portion 	of 	the 	lattice-shaped 	partition 	wall 	of 	the 

microtiter 	plate 	is 	formed 	as 	a 	convex 	articulate 

surface, 	and a 	curvature 	of 	the articulate 	surface 	is 

set 	within 	a 	range 	that 	does 	not 	cause 	adhesion 	of a 

gel 	to 	the 	pressing tool 	due 	to 	adherence 	of 	the 	gel 

constituting 	the 	gel 	plate 	and 	divided 	into 	the 

fragments when the pressing tool 	is 	released from the 

state of being fitted on the microtiter plate. 

8. The 	fragmentation 	and 	dispensing method 	of 	a 	gel 

plate according to claim 5, 	6, 	or 7, 	wherein 

the fitting means of the pressing tool with respect 

to the microtiter plate is a mechanism whereby an outer 

0 peripheral 	frame 	portion 	of 	the 	pressing 	tool 	is 	fit 

onto an outer peripheral side surface of the microtiter 

plate. 

9. The 	fragmentation 	and dispensing method of 	a 	gel 
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a 

plate according to claim 5, 	6, 	7, 	or 8, 	wherein 

by 	causing 	a 	centrifugal 	force 	to 	act 	on 	the 

fragments of the gel plate dispensed into the respective 

concave portions of the microtiter plate in a direction 

toward 	bottom 	portions 	of 	the 	respective 	concave 

portions, 	the fragments of the gel plate are deposited 

on bottom sides of the respective concave portions. 

* 


