
Description 

Title of Invention : PROTOCOL CHART CREATION DEVICE, PROTOCOL CHART 

CREATION METHOD, COMPUTER PROGRAM, AND PROTOCOL CHART 

5 Technical Field 

The present invention relates to a protocol chart creation 

device, a protocol chart creation method, a computer program, 

and a protocol chart. 

10 Background Art 

In the fields of biochemistry, biotechnology, and the like, 

in order to obtain a result that is reliable and reproducible 

in operations to be carried out on a specimen, such as a series 

of inspections, cultivation, and amplification (these operations 

15 are hereinafter collectively referred to as "experiment"), a 

pre-process to be carried out for the experiment and various 

processes included in the experiment itself need to be carried 

out positively in accordance with a set procedure and conditions. 

A work procedure and conditions of such processes are commonly 

20 referred to as a protocol. Currently, there is no established 

standard as to how this protocol is described, and respective 

researchers and respective research institutions are considered 

to describe the protocol in their own unique formats. 

25 Summary of Invention 

Technical Problem 

An object to be achieved by the present invention is to 
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enable the description of a protocol which allows an improvement 

in reliability and reproducibility of an experiment and which 

is easy to understand. 

Solution to Problem 

5 According to one aspect of the present invention, there 

is provided a protocol chart creation device configured to create 

a protocol chart for describing a process for a specimen, 

including: an initial symbol arrangement unit configured to 

arrange an initial symbol representing an initial state of a 

10 container for containing the specimen; a procedure line 

arrangement unit configured to arrange a procedure line 

representing a process order for the container in a direction 

along a first axis from the initial symbol; a process symbol 

arrangement unit configured to arrange a process symbol 

15 representing a process to be carried out on the container along 

the procedure line, and to arrange, when there are a plurality 

ofpro cesses tobe carried out on one container, the process symbols 

representing the plurality of processes along the procedure line; 

and a separation unit configured to separate arrangements of the 

20 initial symbols, the procedure lines, and the process symbols 

for different containers in a direction along a second axis 

intersecting the first axis. 

Further, in the protocol chart creation device according 

to the one aspect of the present invention, the process symbol 

25 arrangement unit may include: a process determination unit 

configured to determine whether or not the process to be carried 

out on the container indicates a change in a capacity of the 
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container; and an arrangement position setting unit configured 

to: set an arrangement position of the process symbol on the 

procedure line for the container when the process does not indicate 

a change in the capacity; and set the arrangement position of 

5 the process symbol to a position separated from the procedure 

line for the container when the process indicates a change in 

the capacity. 

Further, the protocol chart creation device according the 

one aspect of the present invention may further include a transfer 

10 line arrangement unit configured to arrange, when the process 

is transfer of the specimen between different containers, a 

transfer line along the second axis from the procedure line for 

a container to be a transfer source to the procedure line for 

a container to be a transfer destination in association with the 

15 process symbol representing the process. 

Further, the protocol chart creation device according the 

one aspect of the present inventionmay further include a highlight 

displaying unit configured to highlight, when the transfer line 

is arranged, at least any one of the process symbol and the procedure 

20 line corresponding to the process order before the transfer line 

for the container to be the transfer source, and at least any 

one of the process symbol and the procedure line corresponding 

to the process order after the transfer line for the container 

to be the transfer destination. 

25 Further, the protocol chart creation device according the 

one aspect of the present inventionmay further include an addition 

line arrangement unit configured to arrange, when the process 



to be carried out on the container indicates an increase in the 

capacity of the container, an addition line along the second axis 

from the process symbol representing the process to the procedure 

line for the container. 

5 Further, the protocol chart creation device according the 

one aspect of the present invention may further include a 

number-of-containers symbol arrangement unit configured to 

arrange a number-of-containers symbol representing that the 

initial symbol corresponds to a plurality of the containers, in 

10 association with the initial symbol. 

Further, the protocol chart creation device according the 

one aspect of the present invention may further include a second 

arrangement position setting unit configured to set an arrangement 

position of the number-of-containers symbol to a position that 

15 is based on the initial symbol. 

Further, in the protocol chart creation device according 

to the one aspect of the present invention, the 

number-of-containers symbol may include a number of the 

corresponding containers. 

20 Further, in the protocol chart creation device according 

to the one aspect of the present invention, the process 

determination unit may be further configured to determine whether 

or not the process to be carried out on the container is a process 

of transferring the specimen from a first container to a second 

25 container and at least any one of the first container and the 

second container includes a plurality of containers, and the 

protocol chart creation device may further include a transfer 



rule symbol arrangement unit configured to arrange, when the 

process to be carried out on the container is the process of 

transferring the specimen and at least any one of the first 

container and the second container includes a plurality of 

5 containers, a transfer rule symbol representing a transfer rule 

of the specimen to be transferred from the first container to 

the second container. 

Further, in the protocol chart creation device according 

to the one aspect of the present invention, the transfer rule 

10 symbol may include a number of the first containers and a number 

of the second containers. 

Further, in the protocol chart creation device according 

to the one aspect of the present invention, the transfer rule 

symbol may include a pictogram representing the transfer rule 

15 of the specimen to be transferred from the first container to 

the second container. 

Further, the protocol chart creation device according the 

one aspect of the present invention may further include a parallel 

process symbol arrangement unit configured to arrange a parallel 

20 process symbol representing that, simultaneously in parallel with 

a first process for one container, a second process for another 

container is to be carried out, and the parallel process symbol 

may be a symbol representing a section in which the first process 

and the second process are to be carried out simultaneously in 

25 parallel in the direction along the first axis. 

Further, in the protocol chart creation device according 

to the one aspect of the present invention, the parallel process 



symbol may include: a parallel process start point symbol 

representing a start point of the section in which the first process 

and the second process are to be carried out simultaneously in 

parallel; and a parallel process end point symbol representing 

5 an end point of the section. 

Further, the protocol chart creation device according the 

one aspect of the present invention may further include an area 

symbol arrangement unit configured to arrange an area symbol 

representing an area in which a process for the container is to 

10 be carried out, in association with the process symbol representing 

the process, and the area symbol may be a symbol representing 

a section in which the process is to be carried out in a specified 

work area in the direction along the first axis. 

Further, in the protocol chart creation device according 

15 to the one aspect of the present invention, the area symbol may 

include: an area start point symbol representing a start point 

of the section in which the process is to be carried out in the 

specified work area; and an area end point symbol representing 

an end point of the section. 

20 Further, the protocol chart creation device according the 

one aspect of the present invention may further include a 

consecutive process symbol arrangement unit configured to arrange 

a consecutive process symbol that is a symbol representing a 

section in which processes for a single container are to be carried 

25 out consecutively in the direction along the first axis. 

Further, the protocol chart creation device according the 

one aspect of the present invention may further include a 



repetition line arrangement unit configured to arrange a 

repetition line that branches from the procedure line to extend 

in the direction along the first axis and reconnects to the 

procedure line to explicitly represent that the process is to 

5 be carried out repeatedly. 

Further, in the protocol chart creation device according 

to the one aspect of the present invention, the process symbol 

arrangement unit may be further configured to arrange only one 

process symbol in the direction along the second axis. 

10 Further, the protocol chart creation device according the 

one aspect of the present invention may further include a comment 

arrangement unit configured to arrange a comment for an arbitrary 

process symbol included in the protocol chart in association with 

the arbitrary process symbol. 

15 Further, the protocol chart creation device according the 

one aspect of the present invention may further include a final 

symbol arrangement unit configured to arrange a final symbol 

representing a final state of the container at an end part of 

the procedure line for the container on a side opposite to the 

20 initial symbol. 

Further, the protocol chart creation device according the 

one aspect of the present invention may further include a tip 

count unit configured to count a number of tips required for a 

process described in the protocol chart. 

25 Further, the protocol chart creation device according the 

one aspect of the present invention may further include a 

number-of-transfers count unit configured to count a number of 



transfers of the specimen to be carried out in a process described 

in the protocol chart. 

Further, a computer program according to another aspect 

of the present invention causes a computer to function as the 

5 above-mentioned protocol chart creation device. 

According to another aspect of the present invention, there 

is provided a protocol chart creation method for creating a 

protocol chart for describing a process for a specimen, including: 

arranging an initial symbol representing an initial state of a 

10 container for containing the specimen; arranging a procedure line 

representing a process order for the container in a direction 

along a first axis from the initial symbol; arranging a process 

symbol representing a process to be carried out on the container 

along the procedure line, and arranging, in the arranging of the 

15 process symbol, when there are a plurality of processes to be 

carried out on one container, the process symbols representing 

the plurality of processes along the procedure line; and separating 

arrangements of the initial symbols, the procedure lines, and 

the process symbols for different containers in a direction along 

20 a second axis intersecting the first axis. 

According to another aspect of the present invention, there 

is provided a protocol chart for describing a process for a specimen, 

including: an initial symbol arranged in the protocol chart, the 

initial symbol representing an initial state of a container for 

25 containing the specimen; a procedure line arranged in the protocol 

chart, the procedure line representing a process order for the 

container in a direction along a first axis from the initial symbol; 



and a process symbol arranged along the procedure line, the process 

symbol representing a process to be carried out on the container, 

in which: in the arrangement of the process symbol, when there 

are a plurality of processes to be carried out on one container, 

5 the process symbols representing the plurality of processes are 

arranged along the procedure line; and arrangements of the initial 

symbols, the procedure lines, and the process symbols for different 

containers are separated in a direction along a second axis 

intersecting the first axis. 
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Brief Description of Drawings 

FIG. 1 is a block diagram for illustrating a physical 

configuration of a protocol chart creation device according to 

a first embodiment of the present invention. 

15 FIG. 2 is a functional block diagram of the protocol chart 

creation device according to the first embodiment of the present 

invention. 

FIG. 3 is a diagram for illustrating an example of a protocol 

chart created by the protocol chart creation device according 

20 to the first embodiment of the present invention. 

FIG. 4 is a diagram for illustrating a creation procedure 

for the protocol chart conducted by the protocol chart creation 

device according to the first embodiment of the present invention. 

FIG. 5 is a diagram for illustrating a creation procedure 

25 for the protocol chart conducted by the protocol chart creation 

device according to the first embodiment of the present invention. 

FIG. 6 is a diagram for illustrating a creation procedure 



for the protocol chart conducted by the protocol chart creation 

device according to the first embodiment of the present invention. 

FIG. 7 is a diagram for illustrating a creation procedure 

for the protocol chart conducted by the protocol chart creation 

5 device according to the first embodiment of the present invention. 

FIG. 8 is a diagram for illustrating an example of a protocol 

chart in which comments are arranged. 

FIG. 9 is a diagram for illustrating a protocol chart in 

which the flow of processes to be carried out on a specific specimen 

10 is highlighted by the protocol chart creation device according 

to the first embodiment of the present invention. 

FIG. 10 is a first flowchart for illustrating operations 

of a protocol chart creation unit of the protocol chart creation 

device to be conducted when the protocol chart is created. 

15 FIG. 11 is a functional block diagram of a protocol chart 

creation device according to a second embodiment of the present 

invention. 

FIG. 12 is a diagram for illustrating a first example of 

a protocol chart created by the protocol chart creation device 

20 according to the second embodiment of the present invention. 

FIG. 13 is a diagram for illustrating a protocol chart 

equivalent to the first example of the protocol chart. 

FIG. 14 is a diagram for illustrating a second example of 

the protocol chart created by the protocol chart creation device 

25 according to the second embodiment of the present invention. 

FIG. 15 is a diagram for illustrating a third example of 

the protocol chart created by the protocol chart creation device 
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according to the second embodiment of the present invention. 

FIG. 16 is a diagram for illustrating a fourth example of 

the protocol chart created by the protocol chart creation device 

according to the second embodiment of the present invention. 

5 FIG. 17 is a diagram for illustrating a fifth example of 

the protocol chart created by the protocol chart creation device 

according to the second embodiment of the present invention. 

FIG. 18 is a diagram for illustrating a sixth example of 

the protocol chart created by the protocol chart creation device 

10 according to the second embodiment of the present invention. 

FIG. 19 is a diagram for illustrating a seventh example 

of the protocol chart createdby the protocol chart creation device 

according to the second embodiment of the present invention. 

FIG. 20 is a diagram for illustrating an eighth example 

15 of the protocol chart createdby the protocol chart creation device 

according to the second embodiment of the present invention. 

FIG. 21 is a diagram for illustrating a protocol chart 

equivalent to the eighth example of the protocol chart. 

FIG. 22 is a diagram for illustrating a ninth example of 

20 the protocol chart created by the protocol chart creation device 

according to the second embodiment of the present invention. 

FIG. 23 is a diagram for illustrating a tenth example of 

the protocol chart created by the protocol chart creation device 

according to the second embodiment of the present invention. 

25 FIG. 24 is a second flowchart for illustrating operations 

of the protocol chart creation unit of the protocol chart creation 

device to be conducted when the protocol chart is created. 
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FIG. 25 is a third flowchart for illustrating operations 

of the protocol chart creation unit of the protocol chart creation 

device to be conducted when the protocol chart is created. 

5 Description of Embodiments 

From the viewpoint of the inventors of the present invention, 

the description of a protocol employed so far greatly differs 

in the format and the amount of information included in the protocol 

between describers, and greatly depends on the expertise, 

10 experience, and tacit knowledge of an experimenter. Therefore, 

when the described protocol is seen by a third party unaccustomed 

to the protocol, a considerable amount of time is required for 

an understanding of the protocol, and depending on the 

interpretation of a part that is not explicitly represented, 

15 accurate reproduction of the part may be hindered in some cases, 

which can become an obstacle to obtaining an accurate and reliable 

result from the experiment. 

Therefore, the inventors of the present invention have 

reached an idea that the reliability and reproducibility of an 

20 experiment based on a protocol can be improved by providing a 

device configured to describe the protocol so as to improve 

efficiency of description of the protocol conducted by a describer 

of the protocol and enable even the third party to clearly and 

easily understand the described protocol. As a result of 

25^ intensive research and development, the inventors of the present 

invention invented a novel and creative protocol chart creation 

device and the like. This protocol chart creation device and 
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the like are describedbelow in detail byway of embodiments thereof 

with reference to the accompanying drawings. 

[First Embodiment] 

FIG. 1 is a block diagram for illustrating a physical 

5 configuration of a protocol chart creation device 1 according 

to a first embodiment of the present invention. The protocol 

chart creation device 1. it self may be a dedicated device . However, 

in this case, the protocol chart creation device 1 is realized 

by using a common computer. In other words, a 

10 commercially-available computer configured to execute a computer 

program for causing the computer to operate as the protocol chart 

creation device 1 is used for the protocol chart creation device 

1. The computer program is in general provided in the form of 

application software, and is used when installed on the computer. 

15 The application software may be provided by recording the 

application software on a compact disc read-only memory (CD-ROM) , 

a digital versatile disc (DVD) ROM, or another suitable 

computer-readable information recording medium. Further, the 

application software may be provided over various information 

20 communication networks, such as the Internet. In addition, the 

functions of the application software may be provided by a server 

at a remote location over an information communication network, 

that is, be realized by so-called cloud computing. 

The con figuration illustrated in FIG. 1 is a general computer 

25 used as the protocol chart creation device 1. In the computer, 

a central processing unit (CPU) la, a random access memory (RAM) 

lb, an external storage device lc, a graphics controller (GC) 



Id, an input device le, and an input/output (I/O) If are connected 

to one another by a data bus lg so that the devices can exchange 

electric signals therebetween. In this case, the external 

storage device lc is a device capable of statically recording 

5 information, such as a hard disk drive (HDD) or a solid state 

drive (SSD). Further, signals from the GC Id are output and 

displayed as an image on a monitor lh, such as a flat panel display, 

by which a user visually recognizes the image. The input device 

le is a device, such as a keyboard, a mouse, or a touch panel, 

10 by which the user inputs information. The I/O If is an interface 

that allows the protocol chart creation device 1 to exchange 

information with an external device. 

FIG. 2 is a function block diagram of the protocol chart 

creation device 1 according to this embodiment. Note that, the 

15 function blocks illustrated in FIG. 2 focus on the functions that 

the protocol chart creation device 1 has. It is not necessary 

to have physical configurations that correspond to respective 

function blocks in a one-to-one manner. Some function blocks 

may be realized by an information processing device, such as the 

20 CPU la of the time chart creation device 1, executing specific 

software. Further, some function blocks may be realized by a 

specific storage area being allocated to an information storage 

device, such as the RAM lb of the time chart creation device 1. 

The protocol chart creation device 1 includes an input unit 

25 10 configured to receive various inputs from a user, a protocol 

chart creation unit 11 configured to create a protocol chart based 

on the input received by the input unit 10, a highlight displaying 
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unit 23, a protocol chart storage unit 24 configured to store 

electronic data of protocol charts that is being created and that 

have been created, a protocol chart display unit 25 configured 

to form the electronic data of the protocol charts stored in the 

5 protocol chart storage unit 24 and display the formed electronic 

data on the monitor lh, and a protocol chart output unit 26 

configured to output the created protocol chart as a printed matter 

or an electronic file in an arbitrary format, for example, a 

portable document format (PDF). 

10 The input unit 10 is normally configured by the input device 

le illustrated in FIG. 1. However, when the protocol chart 

creation device 1 is an application server used in cloud computing, 

the I/O If into which operation information input by the user 

on a terminal at a remote location is input corresponds to the 

15 input unit 10. 

The protocol chart creation unit 11 includes various 

function blocks for creating a protocol chart. Although a 

detailed description is given later along with a description of 

a creation procedure for the protocol chart, in this embodiment, 

20 the protocol chart creation unit 11 includes: an initial symbol 

arrangement unit 12 configured to arrange an initial symbol 

representing an initial state of a container for containing a 

specimen; a procedure line arrangement unit 13 configured to 

arrange a procedure line representing a process order for the 

25 container in a direct ion along a first axis from the initial symbol ; 

a final symbol arrangement unit 14 configured to arrange a final 

symbol representing a final state of the container at an end part 
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of the procedure line for the container on a side opposite to 

the initial symbol; aprocess symbol arrangement unit 15 configured 

to arrange a process symbol representing a process to be carried 

out on the container along the procedure line; a transfer line 

5 arrangement unit 18 configured to arrange, when a process is 

transfer of the specimen between different containers, a transfer 

line along a second axis from a procedure line for a container 

to be a transfer source to a procedure line for a container to 

be a transfer destination in association with a process symbol 

10 representing the process; an addition line arrangement unit 19 

configured to arrange, when a process to be carried out on a 

container indicates an increase in the capacity of the container; 

an addition line along the second axis from a process symbol 

representing the process to a procedure line for the container, 

15 a repetition line arrangement unit 20 configured to arrange a 

repetition line that branches from a procedure line to extend 

in a direction along the first axis and reconnects to the procedure 

line to explicitly represent that the process is to be carried 

out repeatedly; a comment arrangement unit 21 configured to arrange 

20 a comment for an arbitrary process symbol included in the protocol 

chart in association with the process symbol; and a separation 

unit 22 configured to separate the arrangements of initial symbols , 

procedure lines, and process symbols for different containers 

from each other in a direction along the second axis intersecting 

25 the first axis. 

Further, the process symbol arrangement unit 15 includes: 

a process determination unit 16 configured to determine whether 
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or not a process to be carried out on a container indicates a 

change in the capacity of the container; and an arrangement 

position setting unit 17 configured to set the arrangement position 

of the process symbol on a procedure line for the container when 

5 the change in the capacity is not indicated, and set the arrangement 

position of the process symbol at a position separated from the 

procedure line for the container when the change in the capacity 

is indicated. 

Further, the highlight displaying unit 23 highlights, when 

10 a transfer line is arranged, at least any one of the process symbol 

and the procedure line corresponding to a process order before 

the transfer line for the container to be the transfer source 

and at least any one of the process symbol and the procedure line 

corresponding to a process order after the transfer line for the 

15 container to be the transfer destination. As described later 

in detail, this highlighting is conducted by instructing the 

protocol chart display unit 25 tohighlight a necessarypart within 

the protocol chart based on the user's instruction received from 

the input unit 10. 

20 FIG. 3 is a diagram for illustrating an example of the 

protocol chart created by the protocol chart creation device 1 

according to this embodiment. 

As used herein, the term "protocol chart" refers to a diagram 

that is shown in a manner that allows a protocol to be visually 

25 understood, and the term "protocol" refers to the work procedure 

and conditions of a pre-process and the like to be carried out 

on a specimen in the fieldof biochemistry or biotechnology. Further, 
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the term "specimen" refers to a material on which an experiment in 

the above-mentioned fields is to be carried out. In general, the 

specimen is often a portion of biological tissue, such as a cell, 

DNA, or the like. The experiment is generally carried out on a 

5 specimen after placing the specimen in a piece of equipment that 

is particularly suited to the experiment, such as a microtube 

(centrifuge tube) , a Petri dish, or a microplate (microtiter plate) . 

However, when the term "container" is used herein by itself, the 

term refers to all of those pieces of equipment suitable for containing 

10 the specimen in the experiment. 

Further, for convenience, the axis in the vertical direction 

in FIG. 3 is referred to as a first axis, and the axis intersecting 

the first axis is referred to as a second axis . It is not necessary 

for the angle of intersection between the first axis and the second 

15 axis to be a right angle. However, in this case, the first axis 

and the second axis are perpendicular to each other. As a result, 

the second axis is the axis in the horizontal direction in FIG. 

3. 

In the protocol chart of this example, basically, an initial 

20 symbol 100 representing an initial state of the container 

containing the specimen and a final symbol 101 representing a 

final state of the container are arranged in the first axis 

direction. The initial symbol 100 and the final symbol 101 are 

connected in the first axis direction by a procedure line 102 

25 heading from the initial symbol 100 to the final symbol 101. A 

process symbol 103 representing an individual process to be carried 

out on the container is arranged along the procedure line 102. 
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In this case, the procedure line 102 means an order of 

processes to be carried out on the container. In other words, 

the process to be carried out on the container is carried out 

in the order in which the process symbols 103 are arranged along 

5 the procedure line 102 heading from the initial symbol 100 to 

the final symbol 101. In this case, the procedure line 102 is 

an arrow line so as to explicitly represent a direction indicating 

the order of processes, but any description method may be employed 

to represent the direction. Further, in this case, it is apparent 

10 that the processes are to be carried out from the top to bottom 

of the protocol chart, and hence the procedure line 102 may be 

a simple straight line without an arrow. 

A set of the initial symbol 100, the final symbol 101, and 

the procedure line 102 connecting both the symbols to each other 

15 represents a work process to be carried out on one container in 

the course of experiment. Therefore, a plurality of the sets 

appear on the protocol chart when a plurality of containers are 

used in an experiment. As illustrated in FIG. 3, the sets of 

the initial symbol 100, the final symbol 101, and the procedure 

20 line 102 connecting both the symbols for different containers 

are arranged so as to be separated from each other in the second 

axis direction. Specifically, an initial symbol 100 and a final 

symbol 101 in which "Dish" is written and a procedure line 102 

connecting both the symbols and an initial symbol 100 and a final 

25 symbol 101 in which "Tube" is written and a procedure line 102 

connecting both the symbols are arranged at positions offset from 

each other in the second axis direction. Note that, in this case, 
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"Dish" means a Petri dish, and "Tube" means a microtube, but it 

should be understood that the container that can be described 

in the protocol chart in this embodiment is not limited thereto. 

Further, when a process to be carried out on the container 

5 indicates the change in the capacity of the container, the process 

symbol 103 representing the process is arranged at a position 

separated from the procedure line 102 inthe secondaxis direction. 

For example, when the process is the transfer of the specimen 

between the containers, a process symbol 103 is arranged between 

10 the procedure line 102 for the container of the transfer source 

and the procedure line 102 for the container of the transfer 

destination. Further, a transfer line 104 along the second axis 

direction from the procedure line 102 to the procedure line 103 

is arranged, and the process symbol 103 and the transfer line 

15 104 are associated with each other. In this example, assuming 

that the specimen is to be transferred out from "Dish" to "Tube", 

the transfer line 104 connecting the procedure line 102 and the 

procedure line 103 in the second axis direction is arranged, and 

a process symbol 103 in which "TRANSFER" indicating the transfer 

20 is written is arranged on the transfer line 104. The transfer 

line 104 explicitly represents a transfer direction of the specimen, 

and in this case, an arrow line is used to indicate the transfer 

direction. It should be understood that the description method 

of indicating the transfer direction is not limited to the arrow 

25 line, and any method may be employed. With the transfer line 

104 being thus arranged, it is clear from which container to which 

container the specimen is to be transferred. Therefore, not only 
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a creator of the protocol chart but also a third party can easily 

and reliably grasp how many containers are necessary in each 

process step, what is contained in the container, where a content 

of the container has come from, and the like. 

5 Further, when the process indicates the increase in the 

capacity, for example, when the process is addition of a reagent 

to a container, an addition line 105 along the second axis direction 

is arranged so as to be directed to the procedure line 102 for 

the container, and the procedure line 102 and the process symbol 

10 103 arranged at the position separated in the second axis direction 

are connected to each other by the addition line 105. In this 

example, a process symbol 103 in which "ADD" meaning the addition 

is written and the procedure line 102 for "Tube" are connected 

to each other by the addition line 105 in the second axis direction. 

15 Theadditionline 105 isalsoanarrow line directedtotheproce dure 

line 102 in order to explicitly represent that the addition is 

to be made to the container. However, the description method 

of indicating the direction is not particularly limited, and the 

connecting line 105 may be set as a simple straight line without 

20 an arrow. With the addition line 105 being thus arranged, it 

is clearly indicated which container a sample is to be added to. 

In this manner, the process symbol 103 representing the 

process indicating a change in the capacity of the container is 

separated from the procedure line 102, to thereby be able to 

25 explicitly represent a process involving exchange of a certain 

substance with the container in distinction from a process to 

be simply carried out on the container itself. In particular, 
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in regard to both the transfer from the container to the container 

and the addition of the reagent to the container, the process 

symbol 103 is separated from the procedure line 102 as a symbol 

that represents the process indicating a change in the capacity 

5 of the container, and hence it is possible to allow the third 

party to intuitively and quickly grasp necessity to prepare a 

container or a reagent separately. Therefore, it is possible 

to call attention to those processes at a time of interpretation 

of the protocol chart, and it is particularly possible to greatly 

10 reduce fatal mistakes such as erroneous selection of a reagent 

and erroneous transfer of a specimen. 

Note that, in this case, two processes of the transfer and 

the addition are taken as examples of the process indicating a 

change in the capacity of the container, but another process, 

15 for example, a process of discarding a part of the content of 

the container, may be allowed to be further described. 

Further, when the same process is repeatedly carried out, 

it is explicitly indicated that a necessary process is to be 

repeatedly carried out by drawing out a repetition line 106 from 

20 the procedure line 102. In this case, the repetition line 106 

is drawn so as to branch from the procedure line 102 to extend 

in the second axis direction, bend toward and to extend in the 

first axis direction, the upward direction in this case, further 

bend in the second axis direction, and reconnect to the procedure 

25 line 102, and "2" representing the number of repetitions is written 

by the side of the repetition line 106. The repetition line 106 

is also described by an arrow line indicating a direction, but 
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the description method of indicating the direction is not 

particularly limited. With the repetition line 106 being thus 

arranged, it is possible to eliminate a redundant description 

and to write concise and clear description when the same process 

5 is to be carried out a plurality of times. 

A description is now given of how the protocol chart 

exemplified in FIG. 3 is interpreted in consideration of the above 

description. 

First, attention is focused on the initial symbol 100 in 

10 which "Dish" is written and which is written on the uppermost 

line of the protocol chart. The initial symbol 100 represents 

an initial state of a container of interest. "Dish" written on 

a left side of the initial symbol 100 represents a Petri dish 

as described already, and "C02 incubator" written on a right side 

15 of the initial symbol 100 represents a device in which the Petri 

dish is kept, and, in this example, is a carbon dioxide gas 

atmosphere incubator. Therefore, this initial symbol 100 

represents the preparation of the Petri dish which is kept in 

the carbon dioxide gas atmosphere incubator and in which a certain 

20 biological tissue such as a cell may be cultivated. 

The processes are carried out in accordance with the 

procedure line 102. The subsequent process is a process 

represented by a process symbol 103 in which "Wash" is written. 

A left side of this process symbol 103 represents a type of the 

25 process, and a right side thereof represents a condition for the 

process. In this case, "Wash" means cell washing, and "PBS, 1,000 

[|il] " means that 1, 000 p.1 of phosphate buffered saline is used 



for the cell washing. This cell washing is carried out twice 

in accordance with the repetition line 106. 

Then, a process represented by a process symbol 103 in which 

"SCRAPE" is written is carried out. This process is so-called 

5 scraping, and represents work of scraping a bottom of a Petri 

dish through use of a scraper, to thereby scrape off a specimen 

such as cells adhered to the Petri dish. In this manner, some 

processes do not require a description of a condition. 

Further, a process represented by a process symbol 103 in 

10 which "TRANSFER" is written is carried out. This process means 

the transfer of the specimen between the containers, and hence 

the container of the transfer destination needs to be prepared 

before the process. Thisis apparent from the fact that the initial 

symbol 100 in which "Tube" is written is arranged above the transfer 

15 line 104 . Therefore, a microtube is prepared by being moved from 

a tube rack ("Tube Rack") in advance. This microtube is empty. 

Then, 200 ]il is transferred from the Petri dish to the 

microtube. A general micropipette or the like may be used for 

this work. 

20 The Petri dish after the transfer of the specimen is brought 

into a final state represented by a final symbol 101 in which 

"Dish" is written in accordance with the procedure line 102. In 

this case, "DISCARD" written in a center part of the final symbol 

101 represents an operation of discarding the Petri dish, and 

25 "Dust Box" written on a right side of the final symbol 101 represents 

a discard destination thereof. In other words, the Petri dish 

is to be discarded into a dust box. 



On the other hand, regarding the microtube, further in 

accordance with the procedure line 102, 1, 000 \il of a cell lysis 

buffer is added as indicated by a condition written on a right 

side of the process symbol 103 in which "ADD" is written. 

5 Further, a process represented by a process symbol 103 in 

which "MIX" is written is carried out. This process means 

agitation of a content, and "Vortex, 5 [s]" written as a process 

condition means that a process is tobe carried out for five seconds 

with a so-called vortex mixer. 

10 Then, finally, the microtube is brought into a final state 

represented by a final symbol 101 in which "Tube" is written. 

In this case, "PUT" means keeping the microtube in a device, and 

hence the microtube is stored and kept in a thermostatic bath 

at 4 ° C. 

15 As described above, with the protocol chart according to 

this embodiment, processes for each container are represented 

along the first axis direction, while different containers are 

indicated by being separated from each other in the second axis 

direction, and hence it is clearly indicated, in a manner that 

20 can be immediately understood visually, how many containers of 

which kind are to be prepared and in what order the processes 

are to be carried out on each container . Inaddition, the condition 

for each process is clearly indicated for each process. Therefore, 

when the protocol is described in this format, there is no 

25 dependence on amounts of the individual expertise, experience, 

and tacit knowledge of an experimenter. As a result, the 

reliability and reproducibility of an experiment can be improved, 
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and the protocol becomes easily understandable to the experimenter 

In particular, an experimenter who is less skilled and less 

experienced tends to carry out a series of processes with a focus 

on the container containing a specimen rather than on the specimen, 

5 but this protocol chart can be regarded as enabling even such 

an experimenter to easily and clearly grasp the work. 

Note that, in this embodiment, the final symbol 101 is 

described as essential to each container. This is because it 

is desired to arrange the final symbol 101 because, when the final 

10 symbol 101 is arranged, it is clear how each container is to be 

handled finally. However, this description may be omitted in 

a specific case such as a case in which the final state of each 

container is apparent in advance, for example, each container 

is to be discarded finally. 

15 Further, as in the protocol chart illustrated in FIG. 3, 

it is desired that the process symbols 103 be arranged so as to 

avoid an overlap at the position on the first axis, that is, 

constantly only one process symbol 103 is arranged in the direction 

along the second axis. With such an arrangement, it is clear 

20 what order the respective processes are to be carried out in not 

only for a single container but also for the entire experiment 

in which a plurality of containers are handled. In other words, 

the processes written in the process symbols 103 may be carried 

out along the first axis direction of the protocol chart, in this 

25 case, in order from the top to bottom. 

Note that, instead of this arrangement, the process symbols 

103 may be allowed to be arranged with an overlap at the position 
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on the first axis. In this case, there occurs a case in which 

the process symbols 103 are arranged with an overlap in the 

direction along the second axis, but an execution order of the 

processes between the process symbols 103 is determined in advance . 

For example, when the processes are determined in advance to be 

carried out in an order in a specific direction along the second 

axis, specifically, in order from the left to right on the protocol 

chart, the execution order of the process symbols 103 is determined 

uniquely. 

The above-mentioned protocol chart can be described 

manually by the describer of the protocol. However, when the 

protocol chart creation device 1 described with reference to FIG. 

1 and FIG. 2 is used to create a protocol chart, it is easy to 

describe the protocol chart, and, for example, the created protocol 

chart can be edited, to thereby remarkably improve productivity 

in describing a protocol. 

Now, the creation procedure for the protocol chart through 

use of the protocol chart creation device 1 is described with 

reference to FIG. 4 to FIG. 7. 

First, as illustrated in FIG. 4, it is assumed that an initial 

symbol 100 for a Petri dish is arranged on a work screen displayed 

on the monitor lh of the protocol chart creation device 1. This 

operation may be conducted by a predetermined operation through 

the input unit 10, for example, by selecting a container from 

a pulldown menu or a dialog box displayed by pointing an arbitrary 

position on the screen, or by selecting a menu for the addition 

of an initial symbol from a menu bar (not shown). 



As a result, based on this operation, an initial symbol 

100 in which "Dish" is written is arranged on the screen by the 

initial symbol arrangement unit 12. At this stage, the initial 

state of the Petri dish is unknown, and hence "?" is displayed 

5 on the rightside of the initial symbol 100 to represent that 

no input has been made yet. 

In addition, the protocol chart creation unit 11 according 

to this embodiment is configured to automatically cause, when 

the initial symbol 100 is arranged, the procedure line arrangement 

10 unit 13 to arrange a procedure line 102 and the final symbol 

arrangement unit 14 to arrange a final symbol 101. Also in regard 

to the final symbol 101, the final state of the Petri dish is 

unknown, and hence "?" is displayed in the center part and on 

the right side of the final symbol 101 to represent that no input 

15 has been made yet. 

The addition of necessary information to the initial symbol 

100 and the final symbol 101 may be conducted by pointing the 

corresponding symbol and directly inputting information through 

use of a keyboard or the like, or inputting predetermined 

20 information through the displayed pulldown menu or dialog box. 

In this manner, data indicating the protocol chart created 

by the protocol chart creation unit 11 is stored in the protocol 

chart storage unit 24 as occasion arises, and a most recent state 

is displayed on the monitor lh by the protocol chart display unit 

25 25. 

FIG. 5 is an illustration of a state in which necessary 

information has been added to the initial symbol 100 and the final 
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symbol 101 for "Dish" and process symbols 103 have also been added. 

The addition of a process symbol 103 may be conducted by a 

predetermined operation, for example, by selecting a process that 

can be input from the pulldown menu or the dialog box displayed 

5 by pointing an arbitrary point on the procedure line 102. 

As a result, based on this operation, the process symbol 

100 is arranged on the screen by the process symbol arrangement 

unit 15. At this time, the process symbol arrangement unit 15 

causes the process determination unit 16 to determine whether 

10 or not the selected process indicates a change in the capacity 

of the container. In this embodiment, the process indicating 

a change in the capacity of the container includes two processes 

of the transfer and the addition, and hence, as illustrated in 

FIG. 5, the process symbols 103 for the other processes are arranged 

15 so as to be aligned along the procedure line 102. Information 

necessary for the respective process symbols 103 is input later 

in the same manner as in the cases of the initial symbol 100 and 

the final symbol 101. 

Further, FIG. 6 is an illustration of a state in which an 

20 initial symbol 10 0 for a microtube to be preparedas a new container 

has been subsequently added. This addition is conducted by 

selecting the microtube by a predetermined operation through the 

input unit 10 in the same manner as in the above-mentioned case 

of the Petri dish. As a result, an initial symbol 100 and a final 

25 symbol 101 in which "Tube" is written and a procedure line 102 

are arranged by the initial symbol arrangement unit 12 and the 

procedure line arrangement unit 13 based on those processes. 
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At this time, each symbol for the microtube is a symbol 

for a container different from the Petri dish. When a symbol 

for a container different from a container for a symbol that has 

already been arranged is to be arranged as in this case, the 

5 separation unit 22 instructs the initial symbol arrangement unit 

12, the procedure line arrangement unit 13, the final symbol 

arrangement unit 14, and the process symbol arrangement unit 15 

to arrange the arrangement position of the symbol so as to be 

separated from the symbol that has already been arranged by a 

10 predetermined distance in the second axis direction . As a result, 

as illustrated in FIG. 6, the set of the initial symbol 100 and 

the final symbol 101 in which "Tube" is written and the procedure 

line 102 is arranged so as to be separated in the second axis 

direction from the set for the initial symbol 100 in which "Dish" 

15 is written. This separation distance is not particularly limited, 

and it is desired that the distance be set to such an extent as 

to avoid an overlap between symbols for different containers. 

This distance may be defined in advance, or may be arbitrarily 

set by the user. Note that, in this case, the microtube is 

20 exemplified as the container different from the Petri dish, but 

the kind of the container does not necessarily differ, and any 

container of the same kind is arranged in the same manner as long 

as the container is different from the above-mentioned Petri dish. 

FIG. 7 is an illustration of a state in which necessary 

25 information has been added, and the process symbol 103 has been 

arranged, for "Tube" as well. In this case, a consideration is 

given to an operation of describing a transfer process (process 
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symbol 103 in which "TRANSFER" is written in FIG. 3) of transferring 

a specimen from a Petri dish to a microtube. This operation is 

conducted by, for example, first pointing an area where the 

transfer process is to be carried out on a procedure line 102 

5 for "Dish" indicating a Petri dish to be a transfer source, 

selecting "TRANSFER" from the displayed pulldown menu or the like, 

and then selecting a procedure line 102 for "Tube" indicating 

the microtube to be a transfer destination. 

In response to this operation, the process symbol 

10 arrangement unit 15 first causes the process determination unit 

16 to determine whether or not the selected process indicates 

a change in the capacity of the container. In this case, the 

selected process corresponds to the process indicating a change 

in the capacity of the container, and hence the process symbol 

15 arrangement unit 15 causes the arrangement position setting unit 

17 to set the arrangement position of the process symbol 103 to 

a position separated from the procedure line 102 pointed first, 

that is, the procedure line 102 for the container to be the transfer 

destination. It is desired that this separation distance be set 

20 as such a distance as to prevent the process symbol 103 to be 

arranged from overlapping the procedure line 102. For example, 

when the process symbol 103 to be arranged is arranged between 

the procedure lines 102 adjacent to each other in the second axis 

direction, the process symbol 103 may be arranged in the center 

25 between the procedure lines 102. In another case, in 

consideration of the size of the process symbol 103, the process 

symbol 103 may be separated by a predetermined distance which 
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is close to the procedure line from which the process symbol 103 

is to be separated. This distance may be defined in advance, 

or may be arbitrarily set by the user. 

Further, the transfer line arrangement unit 18 arranges 

5 a transfer line 104 from the procedure line 102 to be the transfer 

source to the procedure line 102 to be the transfer destination. 

At this time, a process symbol 103 for the transfer and the transfer 

line 106 are associated with each other, and in this example, 

the process symbol 103 is arranged on the transfer line 104 (see 

10 FIG. 3) . Necessary information, for example, a transfer amount 

is input later. 

The same applies to a case of describing an addition process 

(process symbol 103 in which "ADD" is written in FIG. 3) of adding 

a reagent or the like to the microtube. That is, the operation 

15 of describing the addition process is conducted by, for example, 

pointing an area where the addition process is to be carried out 

on the procedure line 102 for "Tube" indicating the microtube 

to be an addition destination, and selecting "ADD" from the 

displayed pulldown menu or the like. 

20 Also in this case, it is determined by the process 

determination unit 16 of the process symbol arrangement unit 15 

that the selected process indicates a change in the capacity of 

the container, and the arrangement position of the process symbol 

103 is set to a position separated from the procedure line 102 

25 by the arrangement position setting unit 17. As a result, the 

process symbol 103 for the addition is arranged at the position 

separated from the procedure line 102 by the process symbol 
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arrangement unit 15, and an addition line 105 connecting the 

process symbol 103 and the procedure line 102 is arranged by the 

addition line arrangement unit 19. 

As described above, in regard to the arrangement oi 

5 respective process symbols 103, in order to avoid an overlap 

between the process symbols 103, the process symbol arrangement 

unit 15 is configured to arrange, when there are a plurality of 

processes to be carried out on one container, the process symbols 

103 representing those processes along the procedure line 102 

10 by automatically adjusting the positions in the first axis 

direction so as to be aligned at predetermined intervals . Further, 

in order to avoid an overlap between a plurality of process symbols 

103 in the second axis direction, the position of each process 

symbol 103 in the first axis direction is automatically adjusted, 

15 and only at most one process symbol 103 is arranged in the direction 

along the second axis direction. Note that, at this time, the 

positions of the initial symbol 100 and the final symbol 101 and 

the length of the procedure line 102 may be automatically adjusted 

at the same time. 

20 A further consideration is given to an operation of 

describing a repetition process (repetition line 106 in FIG. 3) . 

This operation may be conducted by, for example, pointing an 

arbitrary position on the procedure line 102, in this case, 

pointing a position between the process symbol 103 in which "WASH" 

25 is written and the process symbol 103 in which "SCRAPE" is written, 

selecting repetition from a menu or the like, and then specifying 

a return position of the repetition process and the number of 

33 



repetitions for the repetition process. In response to this 

operation, the repetition line arrangement unit 20 arranges the 

repetition line 106 and the number of repetitions illustrated 

in FIG. 3 on the screen. 

5 With the above-mentioned operation, the protocol chart 

illustrated in FIG. 3 is described. In the creation of the protocol 

chart using the protocol chart creation device 1 described above, 

the separation arrangement of the initial symbol 100, the final 

symbol 101, the procedure line 102, and the process symbol 103 

10 for different containers along the second axis direction and the 

adjustment of the arrangement positions of the process symbols 

103 along the first axis direction are automatically conducted, 

and hence the protocol chart can be created simply and efficiently. 

In addition, the protocol chart creation unit 11 of the 

15 protocol chart creation device 1 includes the comment arrangement 

unit 21, and is capable of appropriately arranging a comment in 

the protocol chart. 

FIG. 8 is a diagram for illustrating an example of a protocol 

chart in which comments are arranged. In FIG. 8, a comment 

20 indicated by reference numeral 107 is a comment on a specific 

symbol, in this case, the initial symbol 100 for "Dish", and a 

comment indicated by reference numeral 108 is a comment that is 

not linked with any specific symbol and has been made on the entire 

protocol chart. 

25 The operation of arranging the comment 107 may be conducted 

by, for example, selecting a symbol (initial symbol 100 for "Dish" 

in this case) to which the comment 107 is to be added, and by 
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selecting a comment from a menu or the like. In response to this 

operation, the comment arrangement unit 21 arranges the comment 

107 in association with the specified symbol. In this example, 

this association is explicitly represented by a leader line from 

5 a balloon representing the comment 107 . The content of the comment 

107 may be input through use of a keyboard or the like when or 

after the comment 107 is added. Note that, the symbol to which 

the comment 107 can be added includes not only the initial symbol 

100 referred to in this case but also the final symbol 103 and 

10 the process symbol 103 . In addition, the comment 107 may be allowed 

to be added to the procedure line 102, the transfer line 104, 

the addition line 105, and the repetition line 106. 

In contrast, the operation of arranging the comment 108 

may be conducted by pointing an arbitrary location in a background 

15 where a symbol or the like is not displayed on the screen where 

the protocol chart is displayed, and selecting a comment from 

the displayed menu. In this case, the comment 108 is handled 

as having been made on the entire protocol chart without being 

associated with a specific symbol or the like. 

20 In this manner, through the addition of a comment, a special 

condition, a point to be noted, and other information regarding 

an experiment that cannot all be written in the initial symbol 

100, the process symbol 103, the final symbol 101, and the like 

prepared in default can be added to the protocol chart, which 

25 can be utilized to further improve the reliability and the 

reproducibility of the experiment. Further, the comment on a 

specific symbol is arranged in association with the corresponding 
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symbol, and hence the experimenter can immediately grasp which 

procedure the added comment has been made on. 

Further, the protocol chart creation device 1 has a function 

of displaying a flow of processes for a specimen on the protocol 

5 chart in such a manner as to be simply confirmed. This display 

is conducted by the highlight displaying unit 23 by, for example, 

selecting an arbitrary initial symbol 100, final symbol 101, or 

process symbol 103 included in the protocol chart through the 

input unit 10. 

10 This display has an object to indicate, as illustrated in 

FIG. 9, the flow of processes to be carried out on a specific 

specimen from the start of an experiment until the end of the 

experiment in a manner that is easy to understand visually. In 

FIG. 9, a route of the processes to be carried out on a specimen 

15 contained in a Petri dish represented by the initial symbol 100 

in which "Dish" is written is highlighted (indicated by the bold 

line in FIG. 9) . 

This processing is conducted by the highlight displaying 

unit 23 as follows. First, when the transfer line 104 for the 

20 procedure line 102 for the selected initial symbol 100, final 

symbol 101, or process symbol 103 is arranged, the process symbol 

103, the procedure line 102, and the initial symbol 100 

corresponding to the process order before the transfer line 104 

for the container to be the transfer source are highlighted, and 

25 the process symbol 103, the procedure line 102, and the final 

symbol 101 corresponding to the process order after the transfer 

line 104 for the container to be the transfer destination are 



highlighted. 

As a result of this processing, as illustrated in FIG. 9, 

the procedure line 102 and the process symbol 103 from the initial 

symbol 100 for "Dish" to the transfer line 104 and the procedure 

5 line 102 and the process symbol 103 from the transfer line 104 

to the final symbol 101 for "Tube" are highlighted, and the flow 

of the processes until the specimen contained in the Petri dish 

is finally contained in the microtube and kept in the thermostatic 

bath becomes clear. 

10 In this example, the transfer line 104 is highlighted 

together. Further, when a plurality of transfer lines 104 are 

arranged, the same processing may be conducted by following a 

path of the processes for the specimen for each transfer line 

104. Note that, in this case, the highlighting may be conducted 

15 for all of the procedure line 102 and the process symbol 103, 

the initial symbol 100, and the final symbol 101, but the 

highlighting may be conducted for any one of those, that is, only 

the procedure line 102 may be highlighted, or only the process 

symbol 103, the initial symbol 100, and the final symbol 101 may 

20 be highlighted. 

FIG. 10 is a first flowchart for illustrating operations 

of the protocol chart creation unit 11 of the protocol chart 

creation device 1 to be conducted when the protocol chart is 

created. 

25 In Step ST1, the protocol chart creation unit 11 first waits 

for an instruction to be received from a user through the input 

unit 10 . When there is an instruction from the user, the protocol 
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chart creation unit 11 advances to Step ST2 to discriminate a 

type of the instruction and carry out a process corresponding 

to the type of the instruction from then on. 

When the instruction from the user is a newly selected 

5 container, the protocol chart creation unit 11 advances to Step 

ST3. InStepST3, when another container has already be en written 

in the protocol chart (that is, when the newly selected container 

is a container different from the existing container) , the protocol 

chart creation unit 11 advances to Step ST4 to cause the separation 

10 unit 22 to separate the arrangement positions of the subsequent 

symbols from the existing symbols. 

In either case, the protocol chart creation unit 11 advances 

the control to Step ST5 and the subsequent steps to cause the 

initial symbol arrangement unit 12 to arrange an initial symbol 

15 (Step ST5), the procedure line arrangement unit 13 to arrange 

a procedure line (Step ST6), and the final symbol arrangement 

unit 14 to arrange a final symbol (Step ST7) , and returns to STl 

to wait for a further instruction from the user. 

When the instruction from the user is to add a process, 

20 the protocol chart creation unit 11 advances to Step ST8. In 

Step ST8, the process determination unit 16 determines whether 

or not the' selected process is to change the capacity of the 

container. When the process is not to change the capacity, in 

Step ST9, a process symbol is arranged by the process symbol 

25 arrangement unit 15, and the protocol chart creation unit 11 

returns the control to Step STl to wait for a further instruction 

from the user. 



When the process is to change the capacity, the protocol 

chart creation unit 11 advances to Step ST10 to cause the 

arrangement position setting unit 17 to separate the arrangement 

position of the process sy mbol to be arranged from the procedure 

5 line. Subsequently, in Step ST11, a process symbol is arranged 

in a position separated from the procedure line by the process 

symbol arrangement unit 15. 

Further, in Step ST12, the protocol chart creation unit 

11 determines whether the added process is the transfer of a 

10 specimen or the addition of a reagent or the like. When the added 

process is the transfer, a transfer line is arranged by the transfer 

line arrangement unit 18 in Step ST13, and when the added process 

is the addition, an addition line is arranged by the addition 

line arrangement unit 19 in Step ST14. In either case, after 

15 that, the protocol chart creation unit 11 returns the control 

to Step STl to wait for a further instruction from the user. 

When the instruction from the user is to specify the 

repetition of a process, the protocol chart creation unit 11 

advances to Step ST15 to cause the repetition line arrangement 

20 unit 20 to arrange a repetition line based on the instruction 

from the user. After that, the protocol chart creation unit 11 

returns the control to Step STl to wait for a further instruction 

from the user. 

When the instruction from the user is to specify the addition 

25 of a comment, the protocol chart creation unit 11 advances to 

Step ST16. In Step ST16, the protocol chart creation unit 11 

determines whether or not the instruction is to specify a specific 
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symbol and add a comment. When the instruction is not to specify 

a specific symbol, the protocol chart creation unit 11 advances 

to Step ST17 to cause the comment arrangement unit 21 to arrange 

a comment (comment 10 8 in FIG. 8) on the entire protocol chart. 

5 Meanwhile, when the instruction is to specify a specific symbol, 

the protocol chart creation unit 11 advances to Step ST18 to cause 

the comment arrangement unit 21 to arrange a comment (comment 

107 in FIG. 8) in association with the specific symbol. In either 

case, after that, the protocol chart creation unit 11 returns 

10 the control to Step STl to wait for a further instruction from 

the user. 

[Second Embodiment] 

FIG. 11 is a functional block diagram of a protocol chart 

creation device 1 according to a second embodiment of the present 

15 invention. The protocol chart creation device 1 according to 

this embodiment includes blocks representing the functions 

included in the protocol chart creation device 1 according to 

the first embodiment, that is, includes the input unit 10, the 

protocol chart creation unit 11, the initial symbol arrangement 

20 unit 12, the procedure line arrangement unit 13, the final symbol 

arrangement unit 14, the process symbol arrangement unit 15, the 

process determination unit 16, the arrangement position setting 

unit 17, the transfer line arrangement unit 18, the addition line 

arrangement unit 19, the repetition line arrangement unit 20, 

25 the comment arrangement unit 21, the separation unit 22, the 

highlight displaying unit 23, the protocol chart storage unit 

24, the protocol chart display unit 25, and the protocol chart 
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output unit 26. In addition, the protocol chart creation device 

1 according to this embodiment further includes a 

number-of-containers symbol arrangement unit 27, a second 

arrangement position setting unit 28, a parallel process symbol 

arrangement unit 29, a consecutive process symbol arrangement 

unit 30, an area symbol arrangement unit 31, a transfer rule symbol 

arrangement unit 32 , a tip count unit 33, and a number-of-transf ers 

count unit 34. 

The number-of-containers symbol arrangement unit 27 

arranges a number-of-containers symbol representing that an 

initial symbol is associated with a plurality of containers, in 

association with the initial symbol. Further, the 

number-of-containers symbol arrangement unit 27 functionally 

includes the second arrangement position setting unit 28. The 

second arrangement position setting unit 28 sets the arrangement 

position of the number-of-containers symbol to a position based 

on the initial symbol. Specifically, the second arrangement 

position setting unit 28 can set the arrangement position of the 

number-of-containers symbol to a position overlapping the initial 

symbol. 

The parallel process symbol arrangement unit 29 arranges 

a parallel process symbol representing that a first process for 

one container and a second process for another container are to 

be carried out simultaneously in parallel. The consecutive 

process symbol arrangement unit 30 arranges a consecutive process 

symbol being a symbol representing a section in which processes 

for a single container are to be carried out consecutively in 
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a direction along the first axis. The area symbol arrangement 

unit 31 arranges an area symbol representing an area in which 

a process for a container is to be carried out, in association 

with a process symbol representing the process. 

5 In response to determination conducted by the process 

determination unit 16 functionally included in the process symbol 

arrangement unit 15, the transfer rule symbol arrangement unit 

32 arranges a transfer rule symbol representing a transfer rule 

for a specimen to be transferred from a first container to a second 

10 container. Specifically, the process determination unit 16 

determines whether or not the process to be carried out on the 

container is a process of transferring a specimen from the first 

container to the second container and at least any one of the 

first container and the second container includes a plurality 

15 of containers . When the process represented by the process symbol 

is the process of transferring the specimen and at least any one 

of the first container and the second container includes a 

plurality of containers, the transfer rule symbol arrangement 

unit 32 arranges a transfer rule symbol. The transfer rule symbol 

20 arrangement unit 32 receives a determination result from the 

process determination unit 16 and the protocol chart stored in 

the protocol chart storage unit 2 4 as inputs , and outputs a protocol 

chart to which the transfer rule symbol has been added to the 

protocol chart storage unit 24. 

25 The tip count unit 33 counts the number of tips required 

for a process described in the protocol chart. In this case, 

the tip means a so-called pipette tip which is attached to a pipette 
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on a suction end thereof and which is configured to hold a liquid. 

From the viewpoint of preventing contamination, the tip is often 

disposed of each time a pipette is operated (for each operation 

of sucking and discharging a solution to and from the tip through 

5 use of a pipette). 

The number-of-transfers count unit 34 counts the number 

of transfers of a specimen to be carried out in the process described 

in the protocol chart. The number of transfers of the specimen 

is the number of times that the transfer process is carried out. 

10 FIG. 12 is a diagram for illustrating a first example of 

a protocol chart created by the protocol chart creation device 

1 according to this embodiment. The protocol chart in the first 

example represents a protocol of taking out the microtube 

represented by the initial symbol 100 for "Tube" from a tube rack 

15 ("Tube Rack") , preparing the microtube in a work position, carrying 

out Process A and Process B, and then keeping the microtube in 

the thermostatic bath at 4°C. In this case, Process A-is an 

arbitrary process carried out under Condition A ("Condition A") , 

and Process B is an arbitrary process carried out under Condition 

20 B ("Condition B") . In this example and second to tenth examples 

described below, for brevity of description, specific contents 

of processes other than the transfer process are not exemplified, 

and the protocol chart is written as Process A and Process B. 

In the first example, a number-of-containers symbol 109 

25 is arranged in association with the initial symbol 100. The 

number-of-containers symbol 109 represents that the initial 

symbol 100 corresponds to a plurality of containers. The 
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number-of-containers symbol 109 includes the number of 

corresponding containers. Specifically, the 

number-of-containers symbol 109 illustrated in FIG. 12 includes 

characters " x 2 " , and explicitly represents that the initial symbo 1 

5 100 corresponds to two containers. The number-of-containers 

symbol 109 is expressed in the form of, as an example, "xN" (N 

represents a natural number equal to or larger than 1), and can 

represent that the initial symbol 100 corresponds to N containers . 

It is represented that the initial symbol associated with the 

10 number-of-containers symbol 109 corresponds to a plurality of 

containers of the same kind. In the first example, it is 

represented that the initial symbol 100 associated with the 

number-of-containers symbol 109 corresponds to two microtubes 

of the same kind. 

15 In the first example, Process A and then Process B are carried 

out on each of two microtubes, and the two microtubes are each 

kept in the thermostatic bath at 4°C. In this case, when four 

operations of the preparation of a microtube, Process A, Process 

B, and the keeping of the microtube are carried out on each of 

20 the two microtubes, it depends on the interpretation of the 

protocol chart what order those processes are to be carried out 

in. Further, the result of the experiment based on the protocol 

may be affected by the execution order of the processes included 

in the protocol. In other words, in order to obtain an experimental 

25 result high in reliability and reproducibility based on the 

protocol chart included in the number-of-containers symbol 109, 

it is considered to be necessary to uniquely define the 
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interpretation of the protocol chart, that is, the execution order 

of the processes. In regard to the protocol chart referred to 

in this case, the protocol chart is interpreted in accordance 

with two rules described below, to thereby uniquely determine 

5 the interpretation of the protocol chart including the 

number-of-containers symbol 109. 

A first rule, which is one of the two rules, is a rule that, 

in principle, the execution order of processes represented by 

the process symbols 103 is defined based on the arrangement 

10 positions of the process symbols 103. In the same manner as in 

the case described in the previous embodiment, the execution order 

referred to in this case is defined based on the positions of 

the process symbols 103 on the first axis, and when the process 

symbols 103 are arranged with an overlap at the position on the 

15 first axis, is defined based on the positions on the second axis. 

In this example, on the protocol chart, the processes are carried 

out from the top to bottom, and the processes for the process 

symbols 103 located in the same vertical position are carried 

out from the left to right. 

20 A second rule is a rule that, when it is indicated by the 

number-of-containers symbol 109 that a plurality of containers 

are included, in principle, a process represented by one symbol 

103 is carried out for a necessary number of containers in order. 

This means that, supposing serial numbers are assigned to the 

25 plurality of containers, the process is carried out in order of 

the serial numbers. Therefore, when the protocol chart is 

interpreted, except for an exceptional operation described later, 
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it may be understood that the execution order of the processes 

is defined based on the positions of the process symbols 103, 

and that the processes are each repeated the number of times 

corresponding to a necessary number of containers. 

5 Those two rules mean that the protocol chart included in 

the number-of-containers symbol 109 is equivalent to a protocol 

chart obtained by aligning sets of symbols for the initial symbol 

100 to which the number-of-containers symbol 109 is added, the 

number of the sets corresponding to the number of containers, 

10 so as to be separated from each other in the second axis. For 

example, a protocol chart illustrated in FIG. 13 is obtained by 

arranging the set of symbols for "Tubel" and the set of symbols 

for "Tube2" at the same position in the direction along the first 

axis so as to be separated from each other in the direction along 

15 the second axis, and is equivalent to the protocol chart in the 

first example illustrated in FIG. 12. In FIG. 13, the initial 

symbol 100 indicated as including a plurality of containers by 

the number-of-containers symbol 109 in the first example is 

illustrated by being split (namely, expanded) into initial symbols 

20 100 for two single containers. The process symbols 103 and the 

final symbols 101 are the same between the respective initial 

symbols 100. 

The order of the processes indicated in the protocol chart 

are defined based on,-as described above, the positions of the 

2 5 symbols on the first axis, and the symbols arranged so as to overlap 

each other at the position on the first axis are defined based 

on the positions on the second axis. In this case, the order 
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is from the top to bottom, and from the left to right for the 

symbols located at the same vertical position, and hence, in the 

protocol chart of FIG. 13, "Tubel" is first prepared at the work 

position, and "Tube2" is thenpreparedat the workposition. Then, 

5 the process to be carried out next is Process A for "Tubel", and 

Process A is then carried out for "Tube2" in the same manner. 

In addition, Process B for "Tubel" and Process B for "Tube2" are 

carried out in the stated order, "Tubel" is kept in the thermostatic 

bath at 4°C, and finally, "Tube2" is kept in the thermostatic 

10 bath at 4°C. The protocol chart of FIG. 12 is equivalent to the 

protocol chart of FIG. 13, and hence the processes based on the 

protocol chart of FIG. 12 have completely the same procedure. 

In this manner, through use of the number-of-containers 

symbol 109, a protocol relating to a plurality of containers can 

15 be described concisely, and the procedure of the processes therefor 

can be uniquely defined. Further, the number-of-containers 

symbol 109 includes an indication such as "xN" to represent the 

number of corresponding containers, and hence the number of 

containers to be processed in the protocol is explicitly 

20 represented, which facilitates an understanding of the protocol. 

In this embodiment, the number-of-containers symbol 109 

is arranged at a position superimposed on the initial symbol 100. 

However, the arrangement position of the number-of-containers 

symbol 109 is not limited thereto. The second arrangement 

25 position setting unit 28 sets the arrangement position of the 

number-of-containers symbol 109 based on the input made by the 

user of the protocol chart creation device 1 orbasedon information 
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input in advance. For example, the second arrangement position 

setting unit 28 may also be configured to arrange the 

number-of-containers symbol 109 inside the initial symbol 100. 

Further, the second arrangement position setting unit 28 may also 

5 be configured to arrange the number-of-containers symbol 109 at 

a position separated from the initial symbol 100, and connect 

the number-of-containers symbol 109 and the initial symbol 100 

associated with the number-of-containers symbol 109 to each other 

by a connecting line. In either case, the association between 

10 the number-of-containers symbol 109 and the initial symbol 100 

is explicitly represented, which allows the association to be 

grasped visually. 

FIG. 14 is a diagram for illustrating a second example of 

the protocol chart created by the protocol chart creation device 

15 1 according to the second embodiment of the present invention. 

A protocol represented by the second example represents that, 

after Process A is carried out for a Petri dish, which is the 

first container, 100 yil of a content is transferred to a microtube, 

the Petri dish is discarded, Process B is carried out for the 

20 microtube, and the microtube is kept in the thermostatic bath 

at 4°C. Inthiscase, a number-of-containers symbol 109 including 

characters " x3" is associated with an initial symbol 100 of "Dish" 

representing the preparation of a Petri dish. The 

number-of-containers symbol 109 represents that the same process 

25 is carried out for the same type of three Petri dishes. Moreover, 

a number-of-containers symbol 109 including characters nx3" is 

associated with an initial symbol 100 of "Tube" representing the 
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preparation of a microtube . The number-of-containers symbol 109 

represents that the same process is carried out for the same type 

of three microtubes. 

The protocol chart of this example includes a process symbol 

5 103 representing a transfer process. A number-of-transfers 

symbol 110 is associated with the process symbol 103 representing 

the transfer process. The number-of-transfers symbol 110 

includes the number (3) of the Petri dishes, which are the first 

containers, and the number (3) of the microtubes, which are the. 

10 second containers. Specifically, the number-of-transfers 

symbol 110 includes characters "3:3", and the number of containers 

of atransfer source is representedonaleft side of the characters, 

and the number of containers of a transfer destination is 

represented on a right side of the characters. In this manner, 

15 through the arrangement of the process symbol 103 representing 

the transfer process in association with the number-of-transf ers 

symbol 110, the number of transfers and the transfer procedure 

are explicitly represented. 

A first pictogram 111a is associated with the process symbol 

20 103 representing the transfer process. The first pictogram 111a 

is a sign of three arrows extending from the left toward the right 

of the figure. The first pictogram Ilia concisely represents 

a transfer rule for the case in which the specimen is transferred 

from the three Petri dishes, which are the first containers, to 

25 the three microtubes, which are the second containers. 

Hereinafter, for a description of the transfer rule, the three 

Petri dishes are referred to as first to third Petri dishes, and 
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the three microtubes are referred to as first to third microtubes . 

In this example, the first pictogram 111a means a transfer rule 

in which 100 \il of the specimen is transferred from the first 

Petri dish to the first microtube, 100 jil of the specimen is 

5 transferred from the second Petri dish to the second microtube, 

and 100 ]i 1 of the specimen is transferred from the third Petri 

dish to the third microtube. In this manner, through the 

arrangement of the process symbol 103 representing the transfer 

process in association with the pictogram, the transfer rule can 

10 be grasped visually and intuitively. Note that, the sign 

expressed by the pictogram merely represents the transfer rule, 

and therefore does not necessarily match the number of containers 

written in the protocol chart. For example, even when the number 

of the first containers is five and the number of the second 

15 containers is five, the first pictogram 111a may be a sign formed 

of three arrows. It should be understood that the pictogram may 

be changed depending on the number of containers written in the 

protocol chart. 

The transfer rule represented by the first pictogram 111a 

20 can be applied when the number of the first containers is two 

or more, the number of the second containers is two or more, and 

the number of the first containers and the number of the second 

containers are equal to each other. When the process symbol 103 

representing the transfer process is arranged for a plurality 

25 of containers, the protocol chart creation device 1 may refer 

to the number of the first containers and the number of the second 

containers to arrange the first pictogram 111a in association 
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with the process symbol 103 when the number of the first containers 

is two or more, the number of the second containers is two or 

more, and the number of the first containers and the number of 

the second containers are equal to each other. 

5 The number-of-transfers symbol 110 and the first pictogram 

111a are transfer rule symbols. The transfer rule symbol 

explicitly represents the rule of the transfer process for a 

plurality of containers by the number-of-transfers symbol 110, 

the first pictogram 111a, and the like. Note that, the transfer 

10 rule symbol is arranged in association with the process symbol 

103 representing the transfer process, and the arrangement 

position of the transfer rule symbol may be set by the arrangement 

position setting unit 17. In this example, the 

number-of-transfers symbol 110 and the first pictogram 111a are 

15 arranged by being superimposed on the process symbol 103 

representing the transfer process, but may be arranged so as to 

fall inside the process symbol 103, or may be arranged so as to 

be separated from the process symbol 103 and connected thereto 

by a connecting line . The same applies to the number-of-transf ers 

20 symbols 110 and the second to sixth pictograms illustrated in 

the third to seventh examples . Further, the number-of-transf ers 

symbol 110 and the first pictogram 111a are not always both arranged, 

and any one thereof may be arranged, or when the transfer rule 

is uniquely determined by the number-of-containers symbol 109 

25 added to the initial symbol 100, both thereof may be omitted without 

being arranged. However, from the viewpoint of reducing a risk 

of misinterpretation of the protocol chart and facilitating an 

51 



understanding of the protocol chart, it is desired to arrange 

at least any one, or preferably both, of the number-of-transfers 

symbol 110 and the first pictogram 111a. The same applies to 

the examples described below. Note that, the transfer rules of 

5 this example and the third to seventh examples described below 

are merely examples, and the protocol chart creation device 1 

according to this embodiment may indicate the transfer rule other 

than those on the protocol chart. 

FIG. 15 is a diagram for illustrating a third example of 

10 the protocol chart created by the protocol chart creation device 

1 according to the second embodiment of the present invention. 

A protocol represented by the third example represents that, after 

Process A is carried out for a Petri dish, 100 \il of a content 

is trans f erred to a microtube, the Petri dish is discarded, Process 

15 B is carried out for the microtube, and the microtube is kept 

in the thermostatic bath at 4°C. In this case, a 

number-of-containers symbol 109 including characters "xi" is 

associated with an initial symbol 100 of "Dish" representing the 

preparation of a Petri dish. The number-of-containers symbol 

20 109 represents that a process is carried out for a single Petri 

dish. Moreover, a number-of-containers symbol 109 including 

characters "x3" is associated with an initial symbol 100 of "Tube" 

representing the preparation of a microtube. The 

number-of-containers symbol 109 represents that the same process 

25 is carried out for the same type of three microtubes. 

The protocol chart of this example includes a process symbol 

103 representing the transfer process. A number-of-transfers 
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symbol 110 is associated with the process symbol 103 representing 

the transfer process. The number-of-transfers symbol 110 

includes the number (1) of the Petri dishes, which are the first 

containers, and the number (3) of the microtubes, which are the 

5 second containers. Specifically, the number-of-transfers 

symbol 110 includes characters "1:3", and the number of containers 

of a transfer source is represented on a left side of the characters, 

and the number of containers of a transfer destination is 

represented on a right side of the characters. In this manner, 

10 through the arrangement of the process symbol 103 representing 

the transfer process in association with the number-of-transfers 

symbol 110, it is possible to know the number of transfers and 

the transfer procedure. 

A second pictogram 111b is associated with the process symbol 

15 103 representing the transfer process . The second pictogram 111b 

is a sign of three arrows extending from one point arranged on 

the left side of the figure toward three points on the right side 

of the figure so as to diverge toward the three points . The second 

pictogram 111b concisely represents a transfer rule for a case 

20 in which a specimen is transferred from one Petri dish, which 

is the first container, to three microtubes, which are the second 

containers. In this example, the second pictogram 111b means 

a transfer rule of transferring a specimen to the first microtube, 

the second microtube, and the third microtube from a single Petri 

25 dish in a distributive manner. In this case, a method of 

distribution is an equal distribution in principle, but a ratio 

of the distribution may be indicated separately. In this manner, 
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through the arrangement of the process symbol 103 representing 

the transfer process in association with the pictogram, the 

transfer rule can be grasped visually and intuitively. 

The transfer rule represented by the second pictogram 111b 

5 can be applied when the number of the first containers is one 

and the number of the second containers is two or more. When 

the process symbol 103 representing the transfer process is 

arranged for a plurality of containers, the protocol chart creation 

device 1 may refer to the number of the first containers and the 

10 number of the second containers to arrange the second pictogram 

111b in association with the process symbol 103 when the number 

of the first containers is one and the number of the second 

containers is two or more. 

FIG. 16 is a diagram for illustrating a fourth example of 

15 the protocol chart created by the protocol chart creation device 

1 according to the second embodiment of the present invention. 

A protocol represented by the fourth example represents that, 

after Process A is carried out for a Petri dish, 100 ]il of a content 

is transferred to a microtube, the Petri dish is discarded, Process 

20 B is carried out for the microtube, and the microtube is kept 

in the thermostatic bath at 4°C. In this case, a 

number-of-containers symbol 109 including characters "x3" is 

associated with an initial symbol 100 of "Dish" representing the 

preparation of a Petri dish. The number-of-containers symbol 

25 109 represents that the same process is carried out for the same 

type of three Petri dishes. Moreover, a number-of-containers 

symbol 10 9 including characters " x 1" is associated with an initial 
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symbol 100 of "Tube" representing the preparation of a microtube. 

The number-of-containers symbol 109 represents that a process 

is carried out for a single microtube. 

The protocol chart of this example includes a process symbol 

103 representing a transfer process. A number-of-transfers 

symbol 110 is associated with the process symbol 103 representing 

the transfer process. The number-of-transfers symbol 110 

includes the number (3) of the Petri dishes, which are the first 

containers, and the number (1) of the microtubes, which are the 

second containers. Specifically, the number-of-transfers 

symbol 110 includes characters "3:1", and the number of containers 

of atransfersource is representedonaleft side of the characters , 

and the number of containers of a transfer destination is 

represented on a right side of the characters. In this manner, 

through the arrangement of the process symbol 103 representing 

the transfer process in association with the number-of-transf ers 

symbol 110, it is possible to know the number of transfers and 

the transfer procedure. 

A third pictogram 111c is associated with the process symbol 

103 representing the transfer process. The third pictogram 111c 

is a sign of three arrows extending from three points arranged 

on the left side of the figure toward one point on the right side 

of the figure so as to converge on the one point. The third 

pictogram 111c concisely represents a transfer rule for a case 

in which a specimen is transferred from three Petri dishes, which 

are the first containers, to one microtube, which is the second 

container. In this example, the third pictogram 111c means a 



transfer rule of collecting 100 \il of a specimen from each of 

the first to the third Petri dishes, which totals 300 jil, to a 

single microtube. In this manner, through the arrangement of 

the process symbol 103 representing the transfer process in 

5 association with the pictogram, the transfer rule can be grasped 

visually and intuitively. 

The transfer rule represented by the third pictogram 111c 

can be applied when the number of the first containers is two 

or more and the number of the second containers is one. When 

10 the process symbol 103 representing the transfer process is 

arranged for a plurality of containers , the protocol chart creation 

device 1 may refer to the number of the first containers and the 

number of the second containers to arrange the third pictogram 

111c in association with the process symbol 103 when the number 

15 of the first containers is two or more and the number of the second 

containers is one. 

FIG. 17 is a diagram for illustrating a fifth example of 

the protocol chart created by the protocol chart creation device 

1 according to the second embodiment of the present invention. 

20 A protocol represented by the fifth example represents that, after 

Process A is carried out for a Petri dish, 100 \il of a content 

is transferred to a microtube, the Petri dish is discarded, Process 

B is carried out for the microtube, and the microtube is kept 

in the thermostatic bath at 4°C. In this case, a 

25 number-of-containers symbol 109 including characters "*3" is 

associated with an initial symbol 100 of "Dish" representing the 

preparation of a Petri dish. The number-of-containers symbol 
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109 represents that the same process is carried out for the same 

type of three Petri dishes. Moreover, a number-of-containers 

symbol 10 9 including characters " *2 " is associated with an initial 

symbol 100 of "Tube" representing the preparation of a microtube. 

5 The number-of-containers symbol 109 represents that the same 

process is carried out for the same type of two microtubes. 

The protocol chart of this example includes a process symbol 

103 representing a transfer process. Moreover, a 

number-of-transfers symbol 110 is associated with the process 

10 symbol 103 representing the transfer process. The 

number-of-transfers symbol 110 includes the number (3) of the 

Petri dishes, which are the first containers, and the number (2) 

of the microtubes , which are the second containers . Specifically, 

the number-of-transfers symbol 110 includes characters "3:2", 

15 and the number of containers of a transfer source is represented 

on a left side of the characters, and the number of containers 

of a transfer destination is represented on a right side of the 

characters. In this manner, through the arrangement of the 

process symbol 103 representing the transfer process in 

20 association with the number-of-transf ers symbol 110, it is 

possible to know the number of transfers and the transfer 

procedure. 

A fourth pictogram 11 Id is associated with the process symbol 

103 representing the transfer process . The fourth pictogram llld 

25 is a sign of three arrows extending from three points arranged 

on the left side of the figure toward one point at the center 

of the fourth pictogram llOd so as to converge on the one point 
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and three arrows extending from the one point at the center toward 

three points arranged on the right side of the figure so as to 

diverge toward the three points. The fourth pictogram llld 

concisely represents a transfer rule for a case in which a specimen 

5 is transferred from three Petri dishes, which are the first 

containers, to two microtubes, which are the second containers. 

In this example, the fourth pictogram llld means a transfer rule 

of collecting 100 \il of the specimen from each of the first to 

third Petri dishes to a single intermediate container (such as 

10 beaker), and then distributing 300 jil of the specimen from the 

intermediate container to the first and second microtubes, which 

are the second containers. The intermediate container may be 

any container that has such a size that can store all specimens 

contained in a plurality of first containers, or may be a plurality 

15 of containers instead of a single container . Further, as a method 

of distributing the specimen from the intermediate container to 

a plurality of second containers, the method described in the 

third example of the protocol chart may be employed. In other 

words, the distribution is the equal distribution in principle, 

20 but the transfer amount may be limited to an amount that can be 

divided exactly by the number of the second containers, the ratio 

of the distribution may be set by the user, and the amount to 

be transferred from the intermediate container may be an amount 

smaller by a certain amount than the entire amount, such as 90% 

25 of the process subject contained in the intermediate container. 

In this manner, through the arrangement of the process symbol 

103 representing the transfer process in association with the 
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pictogram, the transfer rule can be grasped visually and 

intuitively. 

The transfer rule represented by the fourth pictogram llld 

can be applied when the number of the first containers is two 

5 or more and the number of the second containers is one. Further, 

the transfer rule represented by the fourth pictogram llld can 

also be applied when the number of the first containers is two 

or more, the number of the second containers is two or more, and 

the number of the first containers and the number of the second 

10 containers are relatively prime. When the process symbol 103 

representing the transfer process is arranged for a plurality 

of containers, the protocol chart creation device 1 may refer 

to the number of the first containers and the number of the second 

containers to arrange the fourth pictogram llld in association 

15 with the process symbol 103 when the number of the first containers 

and the number of the second containers are relatively prime. 

FIG. 18 is a diagram for illustrating a sixth example of 

the protocol chart created by the protocol chart creation device 

1 according to the second embodiment of the present invention. 

20 A protocol represented by the sixth example represents that, after 

Process A is carried out for a Petri dish, 100 \il of a content 

is transferred to a microtube, the Petri dish is discarded, Process 

B is carried out for the microtube, and the microtube is kept 

in the thermostatic bath at 4°C. In this case, a 

25 number-of-containers symbol 109 including characters "><3" is 

associated with an initial symbol 100 of "Dish" representing the 

preparation of a Petri dish. The number-of-containers symbol 
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109 represents that the same process is carried out for the same 

type of three Petri dishes. Moreover, a number-of-containers 

symbol 109 including characters "*2" is associated with an initial 

symbol 100 of "Tube" representing the preparation of a microtube. 

5 The number-of-containers symbol 109 represents that the same 

process is carried out for the same type of two microtubes. 

The protocol chart of this example includes a process symbol 

103 representing a transfer process. A number-of-transfers 

symbol 110 is associated with the process symbol 103 representing 

10 the transfer process. The number-of-transfers symbol 110 

includes the number (3) of the Petri dishes, which are the first 

containers, and the number (2) of the microtubes, which are the 

second containers. Specifically, the number-of-transfers 

symbol 110 includes characters "3:2", and the number of containers 

15 of atransfersource is rep resented on aleft side of the characters , 

and the number of containers of a transfer destination is 

represented on a right side of the characters. In this manner, 

through the arrangement of the process symbol 103 representing 

the transfer process in association with the number-of-transf ers 

20 symbol 110, it is possible to know the number of transfers and 

the transfer procedure. 

A fifth pictogram llle is associated with the process symbol 

103 representing the transfer process. The fifth pictogram llle 

is a sign of four arrows each extending from one of two points 

25 arranged on the left side of the figure toward two points on the 

right side of the figure. The fifth pictogram llle concisely 

represents a transfer rule for a case in which a specimen is 
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transferred from three Petri dishes, which are the first containers, 

to two microtubes, which are the second containers. In this 

example, the fifth pictogram llle means a transfer rule of 

distributing 100 \il of the specimen from each of the first to 

5 third Petri dishes to the first and second microtubes, which are 

the second containers. As a method of distributing the specimen 

from the respective first containers to the plurality of second 

containers, the method described in the third example of the 

protocol chart may be employed. In other words, the distribution 

10 is the equal distribution in principle. Specifically, in this 

example, 50 pi of the specimen may be transferred from the first 

Petri dish to each of the first and second microtubes, 50 ]il of 

the specimen may be transferred from the second Petri dish to 

each of the first and second microtubes, and 50 \il of the specimen 

15 may be transferred from the third Petri dish to each of the first 

and second microtubes. As a result, each of the microtubes 

contains 150 pi of the specimen. Moreover, such a point that 

the respective transfer amounts to the containers of the plurality 

of destinations may be different from each other based on 

20 specification by the user and the like are the same as those in 

the examples described above. In this manner, through the 

arrangement of the process symbol 103 representing the transfer 

process in association with the pictogram, the transfer rule can 

be grasped visually and intuitively. 

25 The transfer rule represented by the fifth pictogram llle 

can be ̂ applied when the number of the first containers is two 

or more and the number of the second containers is two or more. 



When the process symbol 103 representing the transfer process 

is arranged for a plurality of containers, the protocol chart 

creation device 1 may refer to the number of the first containers 

and the number of the second containers to arrange the fifth 

5 pictogram llle in association with the process symbol 103 when 

the number of the first containers is two or more and the number 

of the second containers is two or more. 

FIG. 19 is a diagram for illustrating a seventh example 

of the protocol chart createdby the protocol chart creation device 

10 1 according to the second embodiment of the present invention. 

A protocol represented by the seventh example represents that, 

after Process A is carried out for a Petri dish, 100 yil of a content 

is transferred to a microtube, the Petri dish is discarded, Process 

B is carried out for the microtube, and the microtube is kept 

15 in the thermostatic bath at 4°C. In this case, a 

number-of-containers symbol 109 including characters "x3" is 

associated with an initial symbol 100 of "Dish" representing the 

preparation of a Petri dish. The number-of-containers symbol 

109 represents that the same process is carried out for the same 

20 type of three Petri dishes. Moreover, a number-of-containers 

symbol 109 including characters " x 6" is associated with an initial 

symbol 100 of "Tube" representing the preparation of a microtube. 

The number-of-containers symbol 109 represents that the same 

process is carried out for the same type of six microtubes. 

25 The protocol chart of this example includes a process symbol 

103 representing a transfer process. A number-of-transfers 

symbol 110 is associated with the process symbol 103 representing 
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the transfer process. The number-of-transfers symbol 110 

includes the number (3) of the Petri dishes, which are the first 

containers, and the number (6) of the microtubes, which are the 

second containers. Specifically, the number-of-transfers 

5 symbol 10 9 includes characters "3:6", and the number of containers 

of atransfersource is represented on aleftside oft he characters, 

and the number of containers of a transfer destination is 

represented on a right side of the characters. In this manner, 

through the arrangement of the process symbol 103 representing 

10 the transfer process in association with the number-of-transf ers 

symbol 110, it is possible to know the number of transfers and 

the transfer procedure. 

A sixth pictogram lllf is associated with the process symbol 

103 representing the transfer process. The sixth pictogram lllf 

15 is a sign of arrows each two of which extend from one of two points 

arranged on the left side of the figure toward two points out 

of four points arranged on the right side of the figure. The 

sixth pictogram lllf concisely represents a transfer rule for 

the case in which the specimen is transferred from three Petri 

20 dishes, which are the first containers, to six microtubes, which 

are the second containers. In this example, the sixth pictogram 

lllf means a transfer rule of distributing 100 \il of the specimen 

from each of the first to third Petri dishes to the first to sixth 

microtubes, which are the second containers. The transfer rule 

25 represented by the sixth pictogram lllf is a transfer rule of 

distributing, for a set of a single first container and a plurality 

of second containers, a specimen from the single first container 
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to each of the plurality of second containers. As a method of 

distributing the specimen from the respective first containers 

to the plurality of second containers, the method described in 

the third example of the protocol chart may be employed. In other 

5 words, the distribution is the equal distribution in principle. 

Specifically, in this example, 50 jil of the specimen may be 

distributed from the first Petri dish to each of the first and 

second microtubes, 50 pi of the specimen may be distributed from 

the second Petri dish to each of the third and fourth microtubes, 

10 and 50 \il of the specimen may be distributed from the third Petri 

dish to each of the fifth and sixth microtubes. Moreover, when 

the transfer amount is not divided exactly by the number of the 

second containers, the transfer amount may be limited to the amount 

that can be divided exactly by the number of the second containers, 

15 or the respective transfer amounts to a plurality of second 

containers may be different. In this manner, through the 

arrangement of the process symbol 103 representing the transfer 

process in association with the pictogram, the transfer rule can 

be grasped visually and intuitively. 

20 The transfer rule represented by the sixth pictogram lllf 

can be applied when the number of the first containers is two 

or more, the number of the second containers is two or more, the 

number of the second containers is larger than the number of the 

first containers, and the number of the second containers is a 

25 multiple of the number of the first containers. When the process 

symbol 103 representing the transfer process is arranged for a 

plurality of containers, the protocol chart creation device 1 
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may arrange the sixth pictogram lllf in association with the 

process symbol 103 when the number of the first containers is 

two or more, the number of the second containers is two or more, 

the number of the second containers is larger than the number 

5 of the first containers, and the number of the second containers 

is a multiple of the number of the first containers. 

FIG. 20 is a diagram for illustrating an eighth example 

of the protocol chart createdby the protocol chart creation device 

1 according to the second embodiment of the present invention. 

10 The protocol chart of the eighth example represents a protocol 

of carrying out Process A and Process B for two microtubes, and 

then respectively storing the two microtubes in the thermostatic 

baths at 4°C. 

In this example, two process symbols 103 representing 

15 Processes A and B are enclosed by a frame corresponding to a 

consecutive process symbol 112 . In this example, the consecutive 

process symbol 112 is a frame indicated by broken lines. The 

consecutive process symbol 112 represents a section in which 

processes for a single container are to be carried out 

20 consecutively. Further, the consecutive process symbol 112 is 

the frame enclosing the process symbols 112 representing the 

processes to be carried out consecutively. The consecutive 

process symbol 112 encloses the process symbols 103 to be 

consecutively carried out with the frame line, to thereby 

25 explicitly represent that the process symbols 103 are to be 

consecutively carried out for a single container (in this example, 

a single microtube) . In other words, the consecutive process 
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symbol 112 is to instruct the above-mentioned exceptional 

operation against the two rules forming a principle that defines 

the order of the processes indicated in the protocol chart. 

In this example, the number-of-containers symbol 109 is 

5 arranged so as to be associated with an initial symbol 100. The 

number-of-containers symbol 109 of this example includes 

characters " x2 " , and explicitly represents that the initial symbol 

100 corresponds to two containers . Further, Process A and Process 

B are enclosed by the consecutive process symbol 112, and hence 

10 it is interpreted that Process A and Process B are carried out 

consecutively for a single container, and after the consecutive 

process is finished, the processes for the next container are 

carried out. Therefore, in FIG. 21, a protocol chart equivalent 

to the protocol chart illustrated in FIG. 20 is illustrated by 

15 being expanded. 

In other words, a plurality of process symbols 103 (in this 

example, process symbol 103 representing Process A and process 

symbol 103 representing Process B) enclosed by the consecutive 

process symbol 112 are arranged so as to be separated from each 

20 other in the direction along the first axis, and arranged at lower 

positions on the protocol chart as the number assigned to the 

container becomes larger. 

In this manner, through use of the number-of-containers 

symbol 109 and the consecutive process symbol 112, it is possible 

25 to concisely describe a protocol relating to a plurality of 

containers while explicitly representing the processes to be 

carried out consecutively. Through the use of the consecutive 
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process symbol 112, it is possible to prevent the protocol chart 

from becoming longer in the direction along the first axis as 

the number of containers becomes larger, and a concise protocol 

chart that is easy to read can be obtained even for a protocol 

5 including the processes to be carried out consecutively for a 

plurality of containers. 

FIG. 22 is a diagram for illustrating a ninth example of 

the protocol chart created by the protocol chart creation device 

1 according to the second embodiment of the present invention. 

10 The protocol chart of the ninth example represents a protocol 

of carrying out an agitation process (process represented as "MIX") , 

which corresponds to a first process, for a single microtube, 

which is one container, and simultaneously in parallel with the 

agitation process, carrying out Processes A and B, which correspond 

15 to a second process, and a storage process of storing the microtube 

in the thermostatic bath at 4°C for each of eight microtubes, 

which are other containers. 

In this example, a parallel process symbol representing 

that Processes A and B and a storage process for eight other 

20 microtubes are to be carried out simultaneously in parallel with 

the agitation process for a single microtube is arranged. The 

parallel process symbol includes a parallel process start point 

symbol 113, a parallel process section symbol 114, and a parallel 

process end point symbol 115. The parallel process start point 

25 symbol 113 represents a start point of a section in which the 

agitation process, which corresponds to the first process, and 

Processes A and B, which correspond to the second process, are 
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to be carried out simultaneously in parallel. The parallel 

process start point symbol 113 represents that the first process 

is the agitation process to be carried out for one hour by using 

an agitator ("Vortex, 1 [h]"). The parallel process start point 

5 symbol 113 is arranged so as to be separated toward the initial 

symbol 100 side with respect to the process symbol 103 of Process 

A in the direction along the first axis. With this arrangement, 

the parallel process start point symbol 113 explicitly represents 

a start point of the section in which the parallel process is 

10 to be carried out. 

The parallel process section symbol 114 represents the 

section in which the first process and the second process are 

to be carried out simultaneously in parallel in the direction 

along the first axis. In this example, the parallel process 

15 section symbol 114 is represented by a frame line formed by broken 

lines, and occupies a certain range in the direction along the 

first axis. The process symbol 103 of Process A, the process 

symbol 103 of Process B, and the final symbol 101 for the eight 

microtubes are arranged so as to be separated from the parallel 

20 process section symbol 114 in the direction along the second axis 

in the range occupied by the parallel process section symbol 114 

in the direction along the first axis. With this arrangement, 

Processes A and B and the storage process are explicitly 

represented as the parallel processes to be carried out 

25 simultaneously in parallel with the agitation process . Note that, 

in this example, the parallel process section symbol 114 is 

represented by the frame formed by the broken lines, but a method 
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of representing the parallel process section symbol 114 is not 

limited thereto. For example, the parallel process section 

symbol 114 may be represented by a decoration line which extends 

in the direction along the first axis and which is indicated in 

5 a manner that can be distinguished from the procedure line 102. 

In another case, the parallel process section symbol 114 may be 

inhibited from being displayed, and a section in which the first 

process and the second process are to be carried out simultaneously 

in parallel may be represented by the parallel process start point 

10 symbol 113 and the parallel process end point symbol 115. In 

this case, the parallel process start point symbol 113 and the 

parallel process end point symbol 115 may be connected to each 

other by the procedure line 102. 

The parallel process end point symbol 115 represents an 

15 end point of the section in which the agitation process, which 

corresponds to the first process, and Processes A and B, which 

correspond to the second process, are to be carried out 

simultaneously in parallel. The parallel process end point 

symbol 115 represents that the contents of the first process is 

20 the agitation process to be carried out for one hour by using 

the agitator ("Vortex, 1 [h]"). Note that, the display of the 

contents of the first process may be included in any one of the 

parallel process start point symbol 113 and the parallel process 

end point symbol 115. Further, the contents of the first process 

25 may be displayed in association with any one of the parallel process 

start point symbol 113, the parallel process section symbol 114, 

and the parallel process end point symbol 115. The parallel 



process end point symbol 115 is arranged so as to be separated 

on the final symbol 101 side for the single microtube with respect 

to the final symbol 101 representing the storage process for the 

eight microtubes in the direction along the first axis, With 

5 this arrangement, the parallel process end point symbol 115 

explicitly represents an end point of the section in which the 

parallel process is to be carried out. 

FIG. 23 is a diagram for illustrating a tenth example of 

the protocol chart created by the protocol chart creation device 

10 1 according to the second embodiment of the present invention. 

The protocol chart of the tenth example represents a protocol 

of carrying out Processes A and B for a single microtube on a 

magnet rack ("Mag Rack"), and then storing the microtube in the 

thermostatic bath at 4°C. A magnetic force acts on a container 

15 placed on the magnet rack in a certain direction, and a content 

of the container is separated into components attracted by the 

magnetic force and components not attracted by the magnetic force . 

When a process is carried out while a content of the container 

is separated into a plurality of components in this manner, the 

20 magnet rack is selected as a place for carrying out the process. 

An area symbol includes an area start point symbol 116 and 

an area end point symbol 117. The area symbol represents an area 

in which processes for a container is to be carried out, and is 

arranged so as to be associated with process symbols 103 

25 representing the processes . In this example, the area start point 

symbol 116 and the area end point symbol 117 use the characters 

"Mag Rack" to represent an area in which the processes for the 

70 



container are to be carried out Further, the area start point 

symbol 116 and the area end point symbol 117 are connected to 

the process symbol 103 for Process A and the process symbol 103 

for Process B respectively by the procedure line 102, to thereby 

5 be associated with the process symbol 103 in which a work area 

is specified. Further, the area symbol represents a section in 

which the process is to be carried out in the specified work area 

in the direction along the first axis. In this example, the area 

start point symbol 116 and the area end point symbol 117 are arranged 

10 in such positions as to sandwich the process symbols 103 for 

Processes A and B, which are the process symbols in which the 

work area is specified, in the direction along the first axis. 

With this arrangement, the process to be carried out in a specific 

area is explicitly represented. 

15 The area start point symbol 116 represents the start point 

of the section in which the process is to be carried out at the 

specif ied work area . In this example, the area start point symbol 

116 is arranged on the initial symbol 100 side with respect to 

the process symbol 103 representing Process A in the direction 

20 along the first axis. Further, the area end point symbol 117 

represents the end point of the section in which the process is 

to be carried out at the specified work area. In this example, 

the area end point symbol 117 is arranged on the final symbol 

101 side with respect to the process symbol 103 representing 

25 Process B in the direction along the first axis. Therefore, the 

process symbols 103 for Processes A and B are arranged so as to 

be sandwiched between the area start point symbol 116 and the 
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area end point symbol 117 in the direction along the first axis, 

and it is explicitly represented that Processes A and B are work 

to be carried out at a specific area. 

FIG. 24 is a second flowchart for illustrating operations 

5 of the protocol chart creation unit 11 of the protocol chart 

creation device 1 to be conducted when the protocol chart is 

created. 

In Step ST20, the protocol chart creation unit 11 first 

waits for an instruction to be received from a user through the 

10 input unit 10. When there is an instruction from the user, the 

protocol chart creation unit 11 advances to Step ST21 to 

discriminate a type of the instruction and carry out a process 

corresponding to the type of the instruction from then on. 

When the instruction from the user is to input the number 

15 of containers, the protocol chart creation unit 11 advances to 

Step ST22. In Step ST22, the initial symbol is selected based 

on the instruction from the user, to thereby select a container. 

Subsequently, in Step ST23, the arrangement position of a 

number-of-containers symbol is set by the second arrangement 

20 position setting unit 28. Further, in Step ST24, the 

number-of-containers symbol is arranged in association with the 

selected initial symbol by the number-of-containers symbol 

arrangement unit 27. After that, the protocol chart creation 

unit 11 returns the control to Step ST20 to wait for a further 

25 instruction from the user. 

When the instruction from the user is to add a special process 

(parallel process or consecutive process), the protocol chart 
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creation unit 11 advances to Step ST25 . In Step ST25, the protocol 

chart creation unit 11 determines whether the special process 

to be added by the user is a parallel process or a consecutive 

process . When the special process to be added is a parallel process, 

5 in Step ST26, a parallel process start point symbol is arranged 

by the parallel process symbol arrangement unit 29. Further, 

in Step ST27, a parallel process end point symbol is arranged 

by the parallel process symbol arrangement unit 29 . In this case, 

a parallel process section symbol may be arranged between the 

10 parallel process start point symbol and the parallel process end 

point symbol. After that, the protocol chart creation unit 11 

returns the control to Step ST20 to wait for a further instruction 

from the user. 

When the special process to be added is a consecutive process, 

15 the protocol chart creation unit 11 advances to Step ST28 to specify 

the section in which the process is to be carried out consecutively 

for a single container based on the instruction from the user. 

Subsequently, in Step ST29, a consecutive process symbol is 

arranged by the consecutive process symbol arrangement unit 30. 

20 After that, the protocol chart creation unit 11 returns the control 

to Step ST20 to wait for a further instruction from the user. 

When the instruction from the user is to specify a work 

area, the protocol chart creation unit 11 advances to Step ST30 

to cause the area symbol arrangement unit 31 to arrange an area 

25 start point symbol. Subsequently, inStepST31, an area end point 

symbol is arranged by the area symbol arrangement unit 31. After 

that, the protocol chart creation unit 11 returns the control 

73 



to Step ST20 to wait for a further instruction from the user. 

FIG. 25 is a third flowchart for illustrating operations 

of the protocol chart creation unit 11 of the protocol chart 

creation device 1 to be conducted when the protocol chart is 

5 created. 

First, in Step ST40, the protocol chart creation unit 11 

causes the process determination unit 16 to determine whether 

or not the input process is the process of transferring a specimen 

from the first container to the second container . When the process 

10 does not represent the transfer process, the protocol chart 

creation unit 11 waits for a process to be input again. 

When the input process is the transfer process, the protocol 

chart creation unit 11 advances to Step ST41. In Step ST41, the 

process determination unit 16 determines whether or not the number 

15 of the first containers, which are the containers of the transfer 

source, is two or more. When the number of the first containers 

is two or more, the protocol chart creation unit 11 advances to 

Step ST42 to cause the process determination unit 16 to determine 

whether or not the number of the second containers, which are 

20 the containers of the transfer destination, is two or more. When 

the number of the second containers is not two or more, that is, 

when the number of the second containers is one, the protocol 

chart creation unit 11 advances to Step ST43. 

In Step ST43, the arrangement positions of a 

25 number-of-transfers symbol and a pictogram are set by the transfer 

rule symbol arrangement unit 32. After that, in Step ST44, a 

number-of-transf ers symbol is arranged by the transfer rule symbol 
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arrangement unit 32, and in Step ST45, a third pictogram is arranged 

by the transfer rule symbol arrangement unit 32. After that, 

the protocol chart creation unit 11 returns the control to Step 

ST40 to wait for a further input of a process. 

5 When the number of the first containers is two or more and 

the number of the second containers is two or more, the protocol 

chart creation unit 11 advances to Step ST46. In Step ST46, the 

arrangement positions of a number-of-transfers symbol and a 

pictogram are set by the transfer rule symbol arrangement unit 

10 32, and in Step ST47, a number-of-transfers symbol is arranged. 

After that, in Step ST48, the process determination unit 16 

determines whether or not the number of the first containers and 

the number of the second containers are equal to each other. When 

the number of the first containers and the number of the second 

15 containers are equal to each other, a first pictogram is arranged 

by the transfer rule symbol arrangement unit 32. After that, 

the protocol chart creation unit 11 returns the control to Step 

ST40 to wait for a further input of a process. 

When the number of the first containers and the number of 

20 the second containers are not equal to each other, the protocol 

chart creation unit 11 advances to Step ST50 to cause the transfer 

rule symbol arrangement unit 32 to arrange any one of the fourth 

to sixth pictograms. After that, the protocol chart creation 

unit 11 returns the control to Step ST40 to wait for a further 

25 input of a process. In this case, it may be determined based 

on theuser's instruction which of the pictograms is tobe arranged. 

In another case, priorities may be defined in advance as to which 
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of the fourth to sixth pictograms is to be selected, and it may 

be determined based on those priorities which of the pictograms 

is to be arranged. It is preferred that the user be allowed to 

set those priorities. 

5 In Step ST41, when the process determination unit 16 

determines that the number of the first containers, which are 

the containers of the transfer source, is not two or more, that 

is, when the number of the first containers is one, the protocol, 

chart creation unit 11 advances to Step ST51. In Step 51, the 

10 process determination unit 16 determines whether or not the number 

of the second containers, which are the containers of the transfer 

destination, is two or more. When the number of the second 

containers is not two or more, that is, when the number of the 

second containers is one, the number of the first containers and 

15 the number of the second containers are both one. Therefore, 

without arranging a transfer rule symbol, the protocol chart 

creation unit 11 returns the control to Step 40 to wait for a 

further input of a process. 

When the number of the second containers is two or more, 

20 the protocol chart creation unit 11 advances to Step ST52, and 

the arrangement positions of a number-of-transfers symbol and 

a pictogram are set by the transfer rule symbol arrangement unit 

32. Further, in Step ST53, a number-of-transfers symbol is 

arranged. Then, in Step ST54, a second pictogram is arranged 

25 by the transfer rule symbol arrangement unit 32. After that, 

the protocol chart creation unit 11 returns the control to Step 

ST40 to wait for a further input of a process. 



Each of the configurations in the respective embodiments 

above is described as a specific example, and the invention 

disclosed herein is not intended to be limited to those specific 

configurations themselves. Various modifications may be made 

5 by a person skilled in the art to those disclosed embodiments. 

For example, the functions, the operation method, and the like 

may be appropriately changed and added. Further, the control 

illustrated in the first to third flowcharts may also be 

appropriately replaced by one having the same functions. It is 

10 to be understood that the technical scope of the invention 

disclosed herein covers all such modifications. 
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Claims 

[Claim 1] A protocol chart creation device configured to create 

a protocol chart for describing a process for a specimen, 

comprising: 

an initial symbol arrangement unit configured to arrange 

an initial symbol representing an initial state of a container 

for containing the specimen; 

a procedure line arrangement unit configured to arrange 

a procedure line representing a process order for the container 

in a direction along a first axis from the initial symbol; 

a process symbol arrangement unit configured to arrange 

a process symbol representing a process to be carried out on the 

container along the procedure line, and to arrange, when there 

are a plurality of processes to be carried out on one container, 

the process symbols representing the plurality of processes along 

the procedure line; and 

a separation unit configured to separate arrangements of 

the initial symbols, the procedure lines, and the process symbols 

for different containers in a direction along a second axis 

intersecting the first axis. 

[Claim 2] The protocol chart creation device according to claim 

1, wherein the process symbol arrangement unit comprises: 

a process determination unit configured to determine 

whether or not the process to be carried out on the container 

indicates a change in a capacity of the container; and 



an arrangement position setting unit configured to: 

set an arrangement position of the process symbol on 

the procedure line for the container when the process does not 

indicate a change in the capacity; and 

5 set the arrangement position of the process symbol 

to a position separated from the procedure line for the container 

when the process indicates a change in the capacity. 

[Claim 3] The protocol chart creation device according to claim 

10 2, further comprising a transfer line arrangement unit configured 

to arrange, when the process is transfer of the specimen between 

different containers, a transfer line along the second axis from 

the procedure line for a container to be a transfer source to 

the procedure line for a container to be a transfer destination 

15 in association with the process symbol representing the process. 

[Claim 4] The protocol chart creation device according to claim 

3, further comprising a highlight displaying unit configured to 

highlight, when the transfer line is arranged, at least any one 

20 of the process symbol and the procedure line corresponding to 

the process order before the transfer line for the container to 

be the transfer source, and at least any one of the process symbol 

and the procedure line corresponding to the process order after 

the transfer line for the container tobe the transfer destination. 

25 

[Claim 5] The protocol chart creation device according to any 

one of claims 2 to 4, further comprising an addition line 

79 



arrangement unit configured to arrange, when the process to be 

carried out on the container indicates an increase in the capacity 

of the container, an addition line along the second axis from 

the process symbol representing the process to the procedure line 

5 for the container. 

[Claim 6] The protocol chart creation device according to any 

one of claims 1 to 5, further comprising a number-of-containers 

symbol arrangement unit configured to arrange a 

10 number-of-containers symbol representing that the initial symbol 

corresponds to a plurality of the containers, in association with 

the initial symbol. 

[Claim 7] The protocol chart creation device according to claim 

15 6, further comprising a second arrangement position setting unit 

configured to set an arrangement position of the 

number-of-containers symbol to a position that is based on the 

initial symbol. 

20 [Claim 8] The protocol chart creation device according to claim 

6 or 7 , wherein the number-of-containers symbol comprises a number 

of the corresponding containers. 

[Claim 9] The protocol chart creation device according to any 

25 one of claims 1 to 8, wherein: 

the process determination unit is further configured to 

determine whether or not the process to be carried out on the 
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container is a process of transferring the specimen from a first 

container to a second container and at least any one of the first 

container and the second container comprises a plurality of 

containers; and 

5 the protocol chart creation device further comprises a 

transfer rule symbol arrangement unit configured to arrange, when 

the process to be carried out on the container is the process 

of transferring the specimen and at least any one of the first 

container and the second container comprises a plurality of 

10 containers, a transfer rule symbol representing a transfer rule 

of the specimen to be transferred from the first container to 

the second container. 

[Claim 10] The protocol chart 

15 9, wherein the transfer rule 

first containers and a numbe 

creation device according to claim 

symbol comprises a number of the 

r of the second containers. 

[Claim 11] The protocol chart creation device according to claim 

9 or 10, wherein the transfer rule symbol comprises a pictogram 

20 representing the transfer rule of the specimen to be transferred 

from the first container to the second container. 

[Claim 12] The protocol chart creation device according to any 

one of claims 1 to 11, further comprising a parallel process symbol 

25 arrangement unit configured to arrange a parallel process symbol 

representing that, simultaneously in parallel with a first process 

for one container, a second process for another container is to 
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be carried out, 

wherein the parallel process symbol comprises a symbol 

representing a section in which the first process and the second 

process are to be carried out simultaneously in parallel in the 

5 direction along the first axis. 

[Claim 13] The protocol chart creation device according to claim 

12, wherein the parallel process symbol comprises: 

a parallel process start point symbol representing a start 

10 point of the section in which the first process and the second 

process are to be carried out simultaneously in parallel; and 

a parallel process end point symbol representing an end 

point of the section. 

15 [Claim 14] The protocol chart creation device according to any 

one of claims 1 to 13, further comprising an area symbol arrangement 

unit configured to arrange an area symbol representing an area 

in which a process for the container is to be carried out, in 

association with the process symbol representing the process, 

20 wherein the area symbol comprises a symbol representing 

a section in which the process is to be carried out in a specified 

work area in the direction along the first axis. 

[Claim 15] The protocol chart creation device according to claim 

25 14, wherein the area symbol comprises: 

an area start point symbol representing a start point of 

the sectioninwhichtheprocessistobecarriedoutin the specified 
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work area; and 

an area end point symbol representing an end point of the 

section. 

5 [Claim 16] The protocol chart creation device according to any 

one of claims 1 to 10, further comprising a consecutive process 

symbol arrangement unit configured to arrange a consecutive 

process symbol that is a symbol representing a section in which 

processes for a single container are to be carried out 

10 consecutively in the direction along the first axis. 

[Claim 17] The protocol chart creation device according to claim 

16, wherein the consecutive process symbol comprises a frame 

enclosing the process symbols representing the processes to be 

15 carried out consecutively. 

[Claim 18] The protocol chart creation device according to any 

one of claims 1 to 17, further comprising a repetition line 

arrangement unit configured to arrange a repetition line that 

20 branches from the procedure line to extend in the direction along 

the first axis and reconnects to the procedure line to explicitly 

represent that the process is to be carried out repeatedly. 

[Claim 19] The protocol chart creation device according to any 

25 one of claims 1 to 18, wherein the process symbol arrangement 

unit is further configured to arrange only one process symbol 

in the direction along the second axis. 
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[Claim 20] The protocol chart creation device according to any 

one of claims 1 to 19, further comprising a comment arrangement 

unit configured to arrange a comment for an arbitrary process 

symbol included in the protocol chart in association with the 

5 arbitrary process symbol. 

[Claim 21] The protocol chart creation device according to any 

one of claims 1 to 20, further comprising a final symbol arrangement 

unit configured to arrange a final symbol representing a final 

10 state of the container at an end part of the procedure line for 

the container on a side opposite to the initial symbol. 

[Claim 22] The protocol chart creation device according to any 

one of claims 1 to 21, further comprising a tip count unit configured 

15 to count a number of tips required for a process described in 

the protocol chart. 

[Claim 23] The protocol chart creation device according to any 

one of claims 1 to 22, further comprising a number-of-transfers 

20 count unit configured to count a number of transfers of the specimen 

to be carried out in a process described in the protocol chart. 

[Claim 24] A computer program for causing a computer to function 

as the protocol chart creation device of any one of claims 1 to 

25 23. 

[Claim 25] Aprotocol chart creation method for creating a protocol 

84 



chart for describing a process for a specimen, comprising: 

arranging an initial symbol representing an initial state 

of a container for containing the specimen; 

arranging a procedure line representing a process order 

5 fort he c on tainerina direction along a first axis from the initial 

symbol; 

arranging a process symbol representing a process to be 

carried out on the container along the procedure line, and 

arranging, in the arranging of the process symbol, when there 

10 are a plurality of processes to be carried out on one container, 

the process symbols representing the plurality of processes along 

the procedure line; and 

separating arrangements of the initial symbols, the 

procedure lines, and the process symbols for different containers 

15 in a direction along a second axis intersecting the first axis. 

[Claim 26] Aprotocol chart for describing aprocess fora specimen, 

comprising: 

an initial symbol arranged in the protocol chart, the initial 

20 symbol representing an initial state of a container for containing 

the specimen; 

a procedure line arranged in the protocol chart, the 

procedure line representing a process order for the container 

in a direction along a first axis from the initial symbol; and 

25 a process symbol arranged along the procedure line, the 

process symbol representing a process to be carried out on the 

container, wherein: 



in the arrangement of the process symbol, when there are 

a plurality of processes to be carried out on one container, the 

process symbols representing the plurality of processes are 

arranged along the procedure line; and 

5 arrangements of the initial symbols, the procedure lines, 

and the process symbols for different containers are separated 

in a direction along a second axis intersecting the first axis. 
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