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MEDICINE PRODUCTION SUPPORT
SYSTEM AND MEDICINE PRODUCTION
SUPPORT METHOD

TECHNICAL FIELD

[0001] The present invention relates to techniques of a
medicine production support system and a medicine pro-
duction support method which support production of a
medicine.

BACKGROUND ART

[0002] Like an advancement of aging societies, an
increase in lifestyle-related diseases, an increase in national
medical care costs, and the like, environments in medical
fields have greatly varied. On the other hand, there is
movement for personalized medical care in which an opti-
mal treatment for each individual patient is set in consider-
ation of genetic backgrounds, physical states, disease states,
and the like of patients.

[0003] In general, a patient feeling abnormality of a body
goes to a hospital, is inspected in the hospital, and takes
medical advice of a doctor on the basis of the inspection
result. The patient takes a prescription of surgery or medi-
cine if necessary. On the other hand, in personalized medical
care, in order to take medical care suitable for each indi-
vidual person, gene information or metabolites in the body
of the person are measured through the inspection, infor-
mation which has been scientifically verified is compared,
and a doctor determines a treatment or medicines to be
administered.

[0004] More specifically, a doctor determines a medicine
suitable for the patient using a companion diagnostic agent
and administers a medicine with a great medicinal effect and
a small side effect to the patient. In the personalized medical
care, since properties of medicines are changed from medi-
cines effective in all people to medicines suitable for indi-
vidual persons, production of producing one kind of medi-
cine in quantity is expected to be changed to production of
producing large-variety medicines in small quantity. At this
time, pharmacies have difficulty in managing stocks of
small-quantity and large-variety medicines and thus there is
a need for new production and distribution systems for the
personalized medical care.

[0005] Regarding quality of medicines, conventional
medicines have only to be effective for all people and have
small side effects and thus may be allowed even when the
medicines are not completely homogenous. For example, in
an antibody medicine, the antibody medicine is produced
using animal cells, but sugar chains to be modified to the
medicine in the animal cells have a distribution and thus a
homogenous medicine is not necessarily produced. Accord-
ingly, conventional medicines are allowed as long as the
glycosylation is maintained in a constant distribution. How-
ever, the glycosylation contributes to a medicinal effect and
there is also a danger of a side effect for each person.
Therefore, in the personalized medical care, it is necessary
to further perform quality control of the glycosylation.

[0006] Such a personalized medical care technique is
disclosed in PTL 1.

[0007] PTL 1 discloses a system and a method for pro-
ducing personalized medicines in which information on a
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patient is received and medicine compounding, that is,
mixture of produced medicines, is controlled on the basis of
the received information.

CITATION LIST

Patent Literature

[0008] PTL 1: JP 2013-535756 A
SUMMARY OF INVENTION
Technical Problem
[0009] In the technique described in PTL 1, since mixture

of produced medicines is controlled, there is a limit in the
variety of medicines producible.

[0010] The present invention is made in consideration of
the above-mentioned circumstances and an object of the
present invention is to improve variety of medicines pro-
ducible.

Solution to Problem

[0011] In order to achieve the above-mentioned object,
according to the present invention, there is provided a
medicine production support system including: a plant con-
trol device that controls a cell culture environment of a cell
strain for producing a medicine in a pharmaceutical manu-
facturing plant for producing the medicine; and a central
control device that controls the plant control device on the
basis of information input from outside.

Advantageous Effects of Invention

[0012] According to the present invention, it is possible to
improve variety of medicines producible.

BRIEF DESCRIPTION OF DRAWINGS

[0013] FIG. 1 is a diagram illustrating an example of a
configuration of a medicine production support system
according to a first embodiment.

[0014] FIG. 2 is a diagram illustrating an example of a
configuration of a delivery vehicle according to the embodi-
ment.

[0015] FIG. 3 is a functional block diagram illustrating an
example of a configuration of a central control device
according to the embodiment.

[0016] FIG. 4 is a functional block diagram illustrating an
example of a configuration of a plant control device accord-
ing to the embodiment.

[0017] FIG. 5 is a functional block diagram illustrating an
example of a configuration of a navigation device according
to the embodiment.

[0018] FIG. 6 is a functional block diagram illustrating an
example of a configuration of a temperature controller
according to the embodiment.

[0019] FIG. 7 is a functional block diagram illustrating an
example of a configuration of a vehicle allocation informa-
tion display device according to the embodiment.

[0020] FIG. 8 is a diagram illustrating an operation
sequence of a medicine production control system according
to the embodiment.

[0021] FIG. 9 is a schematic diagram of a medicine
producing process in personalized medical care according to
the embodiment.
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[0022] FIG. 10 is a diagram illustrating an example of a
medicine producing plant according to the embodiment.
[0023] FIG. 11 is a diagram illustrating plant control
according to the embodiment.

[0024] FIG. 12 is a diagram illustrating an example of a
reaction path of glycosylation in an antibody medicine.
[0025] FIG. 13 is a diagram illustrating an example of a
configuration of a medicine production support system
according to a second embodiment.

[0026] FIG. 14 is a diagram illustrating an example of a
configuration of a medicine production support system
according to a third embodiment.

DESCRIPTION OF EMBODIMENTS

[0027] Hereinafter, modes for carrying out the present
invention (referred to as “embodiments™) will be described
in detail with appropriate reference to the accompanying
drawings.

First Embodiment

[0028] First, a first embodiment of the present invention
will be described with reference to FIGS. 1 to 12.

<System Configuration>

[0029] FIG. 1 is a diagram illustrating an example of a
configuration of a medicine production support system
according to the first embodiment, and FIG. 2 is a diagram
illustrating an example of a configuration of a delivery
vehicle according to this embodiment.

[0030] A medicine production support system Z includes
a central control device (a control device) 1, a plant control
device 2 that is installed in a pharmaceutical manufacturing
plant 20, a navigation device (a route search device) 3 that
is installed in a delivery vehicle 8, and a temperature
controller 4.

[0031] The central control device 1 acquires analysis data
91 which is generated on the basis of an inspection result of
a patient. The central control device 1 generates plant
control information 92 for controlling a medicine producing
plant in the pharmaceutical manufacturing plant 20 on the
basis of the acquired analysis data 91. The central control
device 1 generates control temperature information 93
which is information on a storage temperature of a medicine
in the delivery vehicle 8, traffic information 94 which is
information on a traffic situation, or storage place informa-
tion 95 which is information on a storage place of the
produced medicine. The central control device 1 transmits
the generated plant control information 92 to the plant
control device 2 of the pharmaceutical manufacturing plant
20, transmits the generated traffic information 94 to the
navigation device 3 of the delivery vehicle 8, or transmits
the generated control temperature information 93 to the
temperature controller 4.

[0032] The plant control device 2 is installed in the
pharmaceutical manufacturing plant 20, and controls the
medicine producing plant of the pharmaceutical manufac-
turing plant 20 when the plant control information 92 is
acquired from the central control device 1. In this way, the
central control device 1 remotely controls the plant control
device 2.

[0033] The navigation device 3 is installed in the delivery
vehicle 8 for delivering a medicine, and searches for an
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optimal delivery route on the basis of the traffic information
94 or the storage place information 95 acquired from the
central control device 1.

[0034] The temperature controller 4 is installed in the
delivery vehicle 8 for delivering a medicine, and controls the
temperature of a medicine storage cabinet in the delivery
vehicle 8 on the basis of the control temperature information
93 acquired from the central control device 1.

(Flow)

[0035] First, when a patient is inspected in an inspection
agency such as a hospital 10, the hospital 10 transmits the
inspection result as the analysis data 91 to a database (DB)
management company 30. The DB management company
30 stores the analysis data 91 in a DB which is not illustrated
and transmits the analysis data 91 to the central control
device 1.

[0036] As described above, the central control device 1
generates the plant control information 92, the control
temperature information 93, or the storage place information
95 on the basis of the acquired analysis data 91. As described
above, the central control device 1 also generates the traffic
information 94.

[0037] Specifically, the central control device 1 can refer
to data (medicine data) in which the analysis data 91 and
proper medicines (with a high medicinal effect and a low
side effect) are correlated with each other.

[0038] The central control device 1 selects a proper medi-
cine on the basis of the reference result and generates the
plant control information 92 which is control information of
the medicine producing plant required for producing the
medicine.

[0039] The plant control information 92 includes informa-
tion such as a temperature, pH, dissolved oxygen, and
nutrient concentration in the medicine producing plant. The
central control device 1 calculates a priority order on the
basis of the date and the quantity in which the medicine has
to be administered to a patient and which is included in the
analysis data 91, and generates a medicine production time
schedule to produce the medicine on the basis of the
calculated priority order. The central control device 1 adds
information on the generated time schedule to the plant
control information 92.

[0040] When plural medicine producing facilities 20 are
present, the central control device 1 optimizes the plant
control information 92 for producing a medicine on the basis
of data such as production scales in the medicine producing
facilities, producible medicines, and distribution routes.
[0041] Then, the central control device 1 transmits the
generated plant control information 92 to the plant control
device 2 of pharmaceutical manufacturing plant 20 and
transmits the control temperature information 93 to the
temperature controller 4 installed in the delivery vehicle 8.
[0042] The plant control device 2 of the pharmaceutical
manufacturing plant 20 controls the medicine producing
plant on the basis of the plant control information 92
transmitted from the central control device 1 so as to
produce a medicine.

[0043] When the plant control information 92 is received
from the central control device 1 via a communication
network, the plant control device 2 installed in the pharma-
ceutical manufacturing plant 20 controls a medicine produc-
ing process on the basis of the received plant control
information 92. Here, since the analysis data 91 includes
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private data, the data is converted into a format not including
the private information by the information converting unit
117 of the central control device 1 at the time of transmitting
the data from the central control device 1 to the outside. In
the pharmaceutical manufacturing plant, a proper producing
process may vary depending on medicines and details
thereof will be described later.

[0044] Thereafter, the produced medicine is sent to a
pharmaceutical company 40 and a pharmacy 50 and is
prescribed to a patient.

[0045] The central control device 1 determines allocation
of a delivery vehicle 8 on the basis of transportation con-
ditions such as control temperatures of medicines, fragile-
ness, and expiry dates of medicines or a type of a medicine
storage cabinet mounted on the delivery vehicle 8. Then, the
central control device 1 transmits vehicle allocation infor-
mation 96 to a vehicle allocation information display device
5 (FIG. 7) installed in the pharmaceutical manufacturing
plant 20 or the pharmaceutical company 40.

(Distribution)

[0046] When medicine transports, it is necessary to con-
trol the temperature optimally.

[0047] Appropriate temperature control is required to
transport a medicine.

[0048] In the medicine production support system Z
according to this embodiment, since a scheduled shipping
date, a shipping quantity, and the like of a medicine to be
produced can be seen, it is possible to understand a trans-
portation environment of the medicine scheduled to be
shipped. Since the delivery vehicle 8 to be prepared varies
depending on the transportation environment, the delivery
vehicle is prepared by the central control device 1. There-
fore, the allocation of delivery is performed by the delivery
vehicle 8 using delivery information. Transportation tem-
perature control of a medicine is performed in four steps of
room temperature, cold place, cold storage, and freezer
storage. Since the room temperature is equal to or lower than
30° C., cooling in the summer is essential in many areas of
Japan. Since there is a possibility of freezing in the winter,
the medicine needs to be managed warm using heating. The
temperature control of a medicine affects labor environ-
ments of distribution spots.

[0049] In actual temperature control, it is preferable that
an air-conditioner be set to a constant temperature and the
temperature be measured using a thermometer installed in
the delivery vehicle 8. At this time, a temperature recorder
may be of an analog type in which the temperature is
recorded on a sheet of paper or the temperature may be
normally monitored using a digital thermometer.

[0050] In transportation of a medicine from the pharma-
ceutical manufacturing plant 20 to a medicine storehouse of
the pharmaceutical company 40 and delivery of a medicine
from the medicine storehouse of the pharmaceutical com-
pany 40 to a pharmacy 50, the navigation device 3 installed
in the delivery vehicle 8 searches various transportation
routes for an optimal delivery route and specifies the deliv-
ery route. Such search and specification are performed by
carrying out information technology such as simulation
software or a digital map in the navigation device 3 using
information such as the time schedule or the like.
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[0051] Particularly, in personalized medical care, since a
medicine to be produced needs to be delivered to each
patient, it is important to optimize the delivery route for each
patient.

[0052] In a medicine distribution service, maintenance of
a stable supply network is indispensable in view of charac-
teristics of a product as a medicine. That is, even when
earthquake disaster or the like occurs, it is necessary to
construct a rapid and stable supply system. In the medicine
production support system Z according to this embodiment,
the navigation device 3 searches for and specifies an optimal
delivery route on the basis of information of a road situation
acquired from a traffic information 94 center or the like.
Accordingly, the medicine production support system Z
according to this embodiment can understand a disaster
situation and derive a transportable distribution route at the
time of disaster such as earthquake disaster.

[0053] Hereinafter, the devices 1 to 5 will be appropriately
described with reference to FIGS. 1 and 2.

<Central Control Device>

[0054] FIG. 3 is a functional bloc diagram illustrating an
example of a configuration of the central control device
according to this embodiment.

[0055] The central control device 1 includes a memory
110, a storage device 120, a transceiver unit 130 such as a
network interface card (NIC), and a central processing unit
(CPU) 140.

[0056] A program stored in the storage device 120 is
loaded into the memory 110 and is executed by the CPU 140,
whereby a processing unit 111 and an information acquiring
unit 112, an information generating unit 113, a vehicle
allocation search unit 114, a storage place search unit 115, a
transmission processing unit 116, and an information con-
verting unit 117 constituting the processing unit 111 are
embodied.

[0057] The processing unit 111 controls the units 112 to
117.
[0058] The information acquiring unit 112 acquires the

analysis data 91 and the like from the outside.

[0059] The information generating unit 113 generates the
plant control information 92 or generates the control tem-
perature information 93, the traffic information 94, or the
like on the basis of the acquired analysis data 91 and the like.

[0060] The vehicle allocation search unit 114 searches for
and determines allocation of a delivery vehicle on the basis
of the analysis data 91.

[0061] The storage place search unit 115 searches for a
storage place such as an empty storehouse on the basis of the
analysis data 91.

[0062] The transmission processing unit 116 transmits the
plant control information 92, the control temperature infor-
mation 93, the traffic information 94, or the storage place
information 95 to the plant control device 2, the navigation
device 3, or the temperature controller 4.

[0063] The information converting unit 117 converts
information transmitted to the outside into information
which cannot be referred to for private information of a
patient. Specifically, private information of a patient is
deleted from the information transmitted to the outside.
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<Plant Control Device>

[0064] FIG. 4 is a functional block diagram illustrating an
example of a configuration of the plant control device
according to this embodiment.

[0065] The plant control device 2 includes a memory 210,
a transceiver unit 230 such as NIC, and a CPU 240. The
plant control device 2 is connected to a database 220 in
which cell culture environment information in which a sugar
chain concentration in a bioreactor and environment infor-
mation in the bioreactor are correlated with each other or the
like is stored.

[0066] A program stored in the database 220 is loaded into
the memory 210 and is executed by the CPU 240, whereby
a processing unit 211 and an information acquiring unit 212,
a sugar chain monitoring unit 213, a cell culture environ-
ment control unit 214, and a cell strain constructing unit 215
constituting the processing unit 211 are embodied.

[0067] The processing unit 211 controls the units 212 to
214.
[0068] The information acquiring unit 212 acquires the

plant control information 92 and the like from the central
control device 1.

[0069] The sugar chain monitoring unit 213 monitors a
concentration of a sugar chain (a sugar chain concentration)
included in antibody protein produced in the bioreactor. The
sugar chain monitoring unit 213 refers to the cell culture
environment information stored in the database 220 using
the monitoring result of the sugar chain concentration as a
key and transmits the cell culture environment to the cell
culture environment control unit 214.

[0070] The cell culture environment control unit 214 con-
trols the environment of the bioreactor on the basis of the
cell culture environment information or the like transmitted
from the sugar chain monitoring unit 213.

[0071] The cell strain constructing unit 215 controls gen-
eration of a cell strain causing a high medicinal effect to be
described later.

<Navigation Device>

[0072] FIG. 5 is a functional block diagram illustrating an
example of a configuration of the navigation device accord-
ing to this embodiment.

[0073] The navigation device 3 includes a memory 310, a
storage device 320, a transceiver unit 330 such as NIC, and
a CPU 340.

[0074] A program stored in the storage device 320 is
loaded into the memory 310 and is executed by the CPU
340, whereby a processing unit 311 and an information
acquiring unit 312 and a route search unit 313 constituting
the processing unit 311 are embodied.

[0075] The processing unit 311 controls the units 312 and
313.
[0076] The information acquiring unit 312 acquires the

traffic information 94, the storage place information 95, and
the like from the central control device 1.

[0077] The route search unit 313 searches for a route to a
destination on the basis of the storage place information 95,
the traffic information 94, and the like acquired from the
central control device 1.
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<Temperature Controller>

[0078] FIG. 6 is a functional block diagram illustrating an
example of a configuration of the temperature controller
according to this embodiment.

[0079] The temperature controller 4 includes a memory
410, a storage device 420, a transceiver unit 430 such as
NIC, and a CPU 440.

[0080] A program stored in the storage device 420 is
loaded into the memory 410 and is executed by the CPU
440, whereby a processing unit 411 and an information
acquiring unit 412 and a temperature control unit 413
constituting the processing unit 411 are embodied.

[0081] The processing unit 411 controls the units 412 and
413.
[0082] The information acquiring unit 412 acquires the

control temperature information 93 and the like from the
central control device 1.

[0083] The temperature control unit 413 controls the tem-
perature of a medicine storage cabinet (not illustrated)
installed in the delivery vehicle 8 on the basis of the control
temperature information 93 and the like acquired from the
central control device 1.

<Vehicle Allocation Information Display Device>

[0084] FIG. 7 is a functional block diagram illustrating an
example of a configuration of the vehicle allocation infor-
mation display device according to this embodiment.
[0085] The vehicle allocation information display device 5
includes a memory 510, a storage device 520, a transceiver
unit 530 such as NIC, a CPU 540, and a display device 550
such as a display.

[0086] A program stored in the storage device 520 is
loaded into the memory 510 and is executed by the CPU
540, whereby a processing unit 511 and an information
acquiring unit 512 and a display processing unit 513 con-
stituting the processing unit 511 are embodied.

[0087] The processing unit 511 controls the units 512 and
513.
[0088] The information acquiring unit 512 acquires the

vehicle allocation information 96 and the like from the
central control device 1 via the transceiver unit 530.
[0089] The display processing unit 513 presents a user
details of the vehicle allocation information 96 by displaying
details of the vehicle allocation information 96 and the like
acquired from the central control device 1 on the display
device 550.

[0090] The user allocates the delivery vehicle 8 depending
on details of the vehicle allocation information 96 displayed
on the display device 550.

<Process Flow>

[0091] FIG. 8 is a diagram illustrating an operation flow of
the medicine production support system according to this
embodiment. Hereinafter, FIGS. 1 to 6 will be appropriately
referred to.

[0092] First, the information acquiring unit 112 of the
central control device 1 acquires analysis data 91 of inspec-
tion from the DB management company 30 (S101).

[0093] Then, the information generating unit 113 of the
central control device 1 generates plant control information
92 on the basis of the acquired analysis data 91 (5102).
[0094] Then, the information converting unit 117 of the
central control device 1 performs information conversion of
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deleting private information of a patient from the generated
plant control information 92 (S103).

[0095] The transmission processing unit 116 of the central
control device 1 transmits the converted plant control infor-
mation 92 (information) to the plant control device 2 (S104).
[0096] The information acquiring unit 212 of the plant
control device 2 acquires the plant control information 92
from the central control device 1 (S201).

[0097] The cell culture environment control unit 214 or
the sugar chain monitoring unit 213 of the plant control
device 2 performs plant control of controlling the units (the
bioreactor and the like) of the medicine producing plant on
the basis of the plant control information 92 (S202). The
plant control will be described later.

[0098] The storage place search unit 115 of the central
control device 1 searches for and determines allocation of a
delivery vehicle 8 or a storage place of a medicine on the
basis of the analysis data 91, storage place list data (not
illustrated) stored in the storage device 120, or the like. The
information generating unit 113 of the central control device
1 generates storage place information 95 on the basis of the
storage place search result of the medicine.

[0099] The information acquiring unit 112 of the central
control device 1 acquires traffic information 94 from a traffic
center (not illustrated) and the information generating unit
113 sets the acquired traffic information 94 as the traffic
information 94 to be transmitted to the navigation device 3.
[0100] In addition, the information generating unit 113 of
the central control device 1 generates control temperature
information 93 which is information on a storage tempera-
ture at the time of delivery of a medicine on the basis of the
analysis data 91.

[0101] The vehicle allocation search unit 114 searches for
and determines allocation of a delivery vehicle 8 on the basis
of the acquired analysis data 91 and a transportation condi-
tion stored in advance in the storage device 120. Here, the
transportation condition includes control temperatures of
medicines, fragileness, and expiry dates of medicines. The
information generating unit 113 sets information on the
determined allocation of the delivery vehicle 8 as the vehicle
allocation information 96. The vehicle allocation informa-
tion 96 includes an identification number of the delivery
vehicle 8 to be used or the like.

[0102] In this way, the information generating unit 113 of
the central control device 1 generates various types of
information such as the storage place information 95, the
traffic information 94, the control temperature information
93, and the vehicle allocation information 96 (S111).
[0103] Thereafter, the information converting unit 117 of
the central control device 1 performs information conversion
of deleting private information of a patient from the gener-
ated storage place information 95, the generated traffic
information 94, the generated control temperature informa-
tion 93, and the generated vehicle allocation information 96
(S112).

[0104] Then, the transmission processing unit 116 of the
central control device 1 transmits information such as the
traffic information 94 and the storage place information 95
to the navigation device 3 of the delivery vehicle B. In
addition, the transmission processing unit 116 of the central
control device 1 transmits information such as the control
temperature information 93 to the temperature controller 4.
In addition, the transmission processing unit 116 of the
central control device 1 transmits information such as the
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vehicle allocation information 96 to the pharmaceutical
manufacturing plant 20 or the pharmaceutical company 40.
In this way, the transmission processing unit 116 transmits
various types of information (S113).

[0105] The route search unit 313 of the navigation device
3 searches for a route on the basis of the received traffic
information 94 or the received storage place information 95
(S301).

[0106] The temperature control unit 413 of the tempera-
ture controller 4 controls the temperature of a medicine
storage cabinet installed in the delivery vehicle 8 on the
basis of the control temperature information 93 (S401).
[0107] The vehicle allocation information 96 transmitted
from the central control device 1 is input to the vehicle
allocation information display device 5 and details of the
vehicle allocation information 96 is displayed on the display
device 550 by the display processing unit 513 of the vehicle
allocation information display device 5, but this process is
not illustrated in FIG. 8.

<Control of Medicine Producing Process>

[0108] Inthe medicine production in personalized medical
care, production of higher quality pharmaceuticals is
required. Antibody protein that is most anticipated as a
molecular target drug for personalized medicine is often
generally produced by culturing an animal cell. The efficacy
and quality of such an antibody protein as a change as the
modification of a molecule called carbohydrate chain is
conducted in the animal cell to be cultured.

[0109] The control of such glycosylation is generally
significantly difficult, and it is greatly affected by the cell
strain to be used in the medicine production or the operation
process to culture the cell. General antibody drugs that are
currently used are intended to be a drug effective for all
people, and thus the variation in glycosylation to a certain
extent is acceptable. On the other hand, in the personalized
medicine, the effect or side effect of the drug to each
individual is greatly different depending on the glycosy-
lation state, and thus the cell strain and culture operation
process which are able to realize the intended glycosylation
are significantly important.

[0110] FIG. 9 is a schematic diagram of the medicine
producing process in personalized medical care according to
the present embodiment.

[0111] In a pharmaceutical manufacturing plant 20, first, a
high efficacy-producing cell is built, and an antibody medi-
cine gene is introduced thereinto. Here, the high efficacy-
producing cell is an animal cell into which a gene to promote
the glycosylation required for production of the pharmaceu-
tical according to the present embodiment is incorporated.
Hereinafter, the high efficacy-producing cell is referred to as
the cell strain in some cases.

[0112] The antibody medicine gene is a gene which pro-
duces pharmaceuticals to be the production target.

[0113] Here, a cell strain constructing unit 215 (FIG. 4) of
a plant control device 2 conducts the building of cell strain
through the adjustment of the time for introduction of
chemicals such as nucleic acid degrading enzyme or reverse
transcriptase, restriction enzyme, and DNA (Deoxyribo-
nucleic Acid) ligase or the temperature, and the pH and the
like. The information such as the time for introduction of
chemicals or the temperature and pH for the building of cell
strain is stored in a database 220 in advance.
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[0114] The cell strain into which the antibody medicine
gene is introduced is cultured through small-scale culture,
medium-scale culture, and large-scale culture. The small-
scale culture, the medium-scale culture, and the large-scale
culture are distinguished from one another by the size of the
culture vessel. For example, the small-scale culture is cul-
ture conducted by using a small instrument such as a dish or
a flask, and the large-scale culture is culture conducted by
using large equipment such as a tank. The medium-scale
culture is culture conducted by using a smaller tank than in
the large-scale culture.

[0115] As illustrated in FIG. 9, the plant control device 2
according to the present embodiment conducts the building
of cell strain (high efficacy-producing cell) and the control
of'small-scale culture, medium-scale culture, and large-scale
culture. Incidentally, the medicine production in personal-
ized medical care is finished by the small-scale culture in a
case and the large-scale culture in another case. In other
words, production of the pharmaceutical for an individual is
finished by the small-scale culture, and production of the
pharmaceutical for a certain group is finished by the
medium-scale culture or the large-scale culture. The certain
group is a group having a common allergy or a group having
a certain constitution.

[0116] FIG. 10 is a diagram illustrating an example of a
medicine producing plant according to this embodiment.
[0117] The process which is performed in the medicine
producing plant installed in the pharmaceutical manufactur-
ing plant 20 (FIG. 4) Generally includes a culturing process
using a bioreactor or the like or a purifying process using a
puritying device 610 as illustrated in FIG. 10. Since a cell
strain and the culturing process closely cooperate with each
other in producing a medicine as a personalized medical care
target, cell strains as expendables and culturing process
devices suitable for the cell strains are provided in addition
to the bioreactors 601 to 604 or the purifying device 610.
[0118] As illustrated in FIG. 10, the plant control device 2
controls the tanks 601 to 604 or the like in the culturing tank.
[0119] FIG. 11 is a diagram illustrating plant control
according to this embodiment.

[0120] Antibody protein 701 included in the medicine
used in this embodiment has a structure in which a sugar
chain 702 is bonded to a part thereof.

[0121] The antibody protein 701 is generated by introduc-
ing an antibody medicine gene 712 as a control-responsible
gene for generating the antibody protein 701 into the cell
strain 711.

[0122] Identification of the antibody medicine gene 712 is
performed by performing phenotype-genotype analysis on
the phenotype of a patient.

[0123] By constructing a cell strain causing a high medici-
nal effect using glycosylation control, it is possible to control
production of a medicine in which cells and a culturing
process are integrated.

[0124] In producing a medicine using the antibody medi-
cine gene 712, optimization of a glycosylation reaction in a
cell strain due to gene recombination is important. First,
identification of the antibody medicine gene 712 by pheno-
type-genotype analysis is performed by the cell strain con-
structing unit 215, and then the gene recombination using
the antibody medicine gene 712 as a target is performed on
the cell strain 711 constructed by the cell strain constructing
unit 215 by the user, whereby the antibody medicine gene
712 is introduced.
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[0125] The cell strain 711 into which the antibody medi-
cine gene 721 is introduced is cultured in the bioreactor 600.
At this time, the sugar chain monitoring unit 213 of the plant
control device 2 monitors a sugar chain concentration in the
bioreactor 600. The sugar chain monitoring unit 213 always
compares the cell culture environment information in the
database 220 with the sugar chain concentration and outputs
the cell culture environment information based on the com-
parison result to the cell culture environment control unit
214. The cell culture environment control unit 214 controls
the cell culture environment of the bioreactor 600 on the
basis of the input cell culture environment information.
[0126] By performing this control, uniform glycosylation
with a small deviation can be performed and a homogenous
medicine can be produced.

[0127] In this embodiment, the sugar chain monitoring
unit 213 monitors the sugar chain concentration so as to
satisfy the cell culture environment included in the plant
control information which has been transmitted from the
central control device 1 and stored in the database 220.
However, the present invention is not limited to this
example, but data (correlation data) in which the sugar chain
concentrations in the bioreactor 600 and the cell culture
environments are correlated with each other may be stored
in the database 220. The sugar chain monitoring unit 213
may monitor the cell culture environment in the bioreactor
600 on the basis of the current sugar chain concentration in
the bioreactor 600 and the correlation data in the database
220. Accordingly, it is possible to suppress distribution of
glycosylation patterns and to perform uniform glycosy-
lation.

[0128] Inorder to perform uniform glycosylation, reaction
steps of a glycosylation reaction path have to be efficiently
and surely performed. The reaction steps include a reaction
step affecting gene expression of a cell and a reaction step
affecting the culturing process. As described above, in order
to perform uniform glycosylation, it is necessary to perform
construction of a cell strain by gene recombination and the
culturing process corresponding to the cell strain.

[0129] <Glycosylation Control Type Medicine Producing
Process>
[0130] FIG. 12 is a diagram illustrating an example of a

reaction path of glycosylation in an antibody medicine.
[0131] In FIG. 12, the Al to A21 treatment means the
following treatment. Here, the plant control device 2 con-
ducts control of the treatment enclosed in a square among
the Al to A21 treatment illustrated in FIG. 12.

[0132] (Gene Control)
[0133] (Al) Gntl-/-Lecl Mutant
[0134] The Gntl gene and Lecl gene in a cell are knocked

out. A high-mannose type sugar chain is added to the
antibody protein by this. The antibody-dependent cellular
cytotoxicity (ADCC) activity is inhibited, or the half-life is
shortened.

[0135] (A2) B(1,4)-GalT+

[0136] The p(1,4)-GalT gene in a cell is knocked in. The
terminal of N-acetylglucosamine (GlcNAc) is cut.

[0137] (A3) a(2,3)-Sialyltransferase+

[0138] The «(2,3)-Sialyltransferase (sialyltransferase)
gene in a cell is knocked in. Sialylation to the sugar chain is
conducted.

[0139] (A4) CMP-sialic acid transporter+

[0140] The CMP-sialic acid transporter gene in a cell is
knocked in, and the sialic acid is increased.
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[0141] (AS5) Gnt III+ Mutant

[0142] The Gnt III gene in a cell is knocked in. N-acetyl-
glucosamine (GIcNAc) is bisected, and the antibody-depen-
dent cellular cytotoxicity (ADCC) activity is increased.
[0143] (A6) Fut8-/- Mutant

[0144] The Fut8 gene in a cell is knocked out, and
fucosylation is conducted.

[0145] (A7) Antisense RNA sialidase

[0146] The antisense RNA sialidase in a cell is knocked in,
and extracellular sialylation enzymatic activity is inhibited.

[0147] (AS8) Sialidase activity

[0148] Sialylation is inhibited by an increase in extracel-
lular sialidase.

[0149] (Medium and Culture Process)

[0150] (A9) Addition of low concentration glucose or low

concentration glutamine (less than 1 mM).
[0151] (A10) Change in low dissolved oxygen concentra-
tion (less than 10%).

[0152] (A11) Change in pH concentration (pH 6.8 to 7.8).
[0153] (A12) Addition of manganese.

[0154] (A13) Addition of sodium butyrate.

[0155] (A1l4) Increase in ammonia concentration.

[0156] (A1S) Change in high dissolved carbon dioxide
(>100 mmHg).

[0157] (Al6) Addition of dimethyl sulfoxide (DMSO).
[0158] (A17) Addition of glycerol.

[0159] (A18) Lowering of temperature (30 to 32° C.)
[0160] (A19) Lowering of survival rate.

[0161] (A20) Application of high shear stress.

[0162] (A21) Addition of N-acetylmannosamine.

[0163] The user conducts the culture of the built cell strain

and examines the change of glycosylation depending on the
culture environment in advance through a culture experi-
ment. Examples of the culture environment to be changed
may include the glucose concentration, the dissolved oxygen
concentration, the dissolved carbon dioxide concentration,
the pH, the manganese concentration, the sodium bicarbon-
ate concentration, the ammonia concentration, the dimethyl
sulfoxide (DMSO) concentration, the glycerol concentra-
tion, the temperature, the N-acetylmannosamine concentra-
tion, and the shear stress. These culture environments are
included in plant control information 92. Meanwhile,
DMSO is a chemical that is used to dissolve a certain reagent
in the medium, and the shear stress is an external force to
break up a cell or a protein. For example, the cell or protein
is sheared off unless otherwise the culture solution is stirred
by a force equal to or weaker than the shear stress.

[0164] In addition, the reactivity of glycosylation is dif-
ferent for every individual patient, and thus it is required to
conduct glycosylation control suitable for the patient. It is
possible to produce a desired medicine as the glucose
concentration, the dissolved oxygen concentration, the dis-
solved carbon dioxide concentration, the pH, the manganese
concentrations, the sodium bicarbonate concentration, the
ammonia concentration, the DMSO concentration, the glyc-
erol concentration, the temperature, the N-acetylman-
nosamine concentration, the shearing stress, and the like are
controlled in the culture process.

<Conclusion>

[0165] As described above, in the technique described in
PTL 1, since mixture of compounded medicines, that is,
produced medicines, is controlled on the basis of the infor-
mation, the variety of medicines to be produced are limited.
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[0166] On the other hand, the medicine production support
system Z according to this embodiment includes the plant
control device 2 that controls a cell culture environment of
a cell strain for producing a medicine in the pharmaceutical
manufacturing plant 20 for producing the medicine and the
central control device 1 that remotely controls the plant
control device 2 on the basis of the information input from
the outside. Accordingly, the medicine production support
system Z according to this embodiment can produce various
medicines.

[0167] In the medicine production support system Z
according to this embodiment, since the central control
device 1 controls the plant control device 2 on the basis of
an inspection result of a patient, it is possible to produce a
medicine capable of reducing a side effect depending on a
patient’s physical constitution without any human labor.
[0168] In the medicine production support system Z
according to this embodiment, the central control device 1
converts the information such that private information of the
patient is not referred to from the outside at the time of
transmitting information to the outside. Accordingly, it is
possible to protect the private information of a patient.
[0169] In the medicine production support system Z
according to this embodiment, the cell strain includes a gene
relevant to glycosylation. Accordingly, it is possible to
produce a medicine based on glycosylation.

[0170] The medicine production support system Z accord-
ing to this embodiment further includes the navigation
device 3 that searches for a delivery route of a delivery
vehicle for delivering a medicine on the basis of the traffic
information 94. Accordingly, it is possible to rapidly deliver
the medicine. Particularly, it is Possible to satisfactorily
deliver a medicine at the time of disaster such as earthquake
disaster.

[0171] In the medicine production support system Z
according to this embodiment, the control device 1 transmits
the control temperature information 93 which is information
on the storage temperature of the medicine at the time of
delivering the medicine and a temperature controller that
controls the storage temperature of the medicine on the basis
of the transmitted control temperature information 93 is
further included. Accordingly, it is possible to store a medi-
cine at an appropriate temperature without any human labor.
[0172] In the medicine production support system Z
according to this embodiment, the central control device 1
determines allocation of a delivery vehicle for delivering the
medicine on the basis of information on the inspection
result. Accordingly, it is possible to determine allocation of
an appropriate delivery vehicle without any human labor.

Second Embodiment

[0173] FIG. 13 is a diagram illustrating an example of a
configuration of a medicine production support system
according to a second embodiment.

[0174] InFIG. 13, the same elements as illustrated in FIG.
1 will be referenced by the same reference signs and
description thereof will not be repeated.

[0175] In the medicine production support system Za
illustrated in FIG. 13, the central control device 1 is installed
in a pharmacy 50. That is, the analysis data 91 is directly sent
from the DB management company 30 to a pharmacist of the
pharmacy 50. The analysis data 91 sent directly from the DB
management company 30 preferably has a format for which
private information is not referred to.
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[0176] The other processes are the same as described in
the first embodiment.

[0177] Accordingly, the pharmacist can check details of
the analysis data 91 or the plant control information before
the analysis data 91 is sent to the pharmaceutical manufac-
turing plant 20.

Third Embodiment

[0178] FIG. 14 is a diagram illustrating an example of a
configuration of a medicine production support system
according to a third embodiment.

[0179] InFIG. 14, the same elements as illustrated in FIG.
1 will be referenced by the same reference signs and
description thereof will not be repeated.

[0180] In the medicine production support system Zb
illustrated in FIG. 14, the pharmaceutical company 40 in
FIG. 1 is skipped and a produced medicine is delivered
directly from the pharmaceutical manufacturing plant 20 to
a pharmacy 50. That is, a wholesaler (the pharmaceutical
company 40) does not intervene the middle way and a
medicine is prescribed to a patient from the pharmaceutical
manufacturing plant 20 via a pharmacist.

[0181] Accordingly, it is possible to save costs or times
required for delivering a medicine and to efficiently deliver
a medicine.

[0182] When a national system is changed and preparation
by a pharmacist is not necessary, a medicine production
support system in which a medicine is distributed directly
from the pharmaceutical manufacturing plant 20 to a patient
without passing through a pharmacist (a pharmacy 50) may
be employed.

[0183] The medicine production support system Z accord-
ing to this embodiment can be applied to improvement in
target molecule selectivity of a companion diagnostic agent
using an antibody. In the personalized medical care, a
companion diagnostic agent for inspecting a medicine suit-
able for each patient or reactivity of the patient to the
medicine before treatment is required to provide treatment
suitable for each patient. A medicine used for the companion
diagnostic agent has to have high selectivity to a target and
an antibody is mainly used. In this case, according to the
medicine production support system Z according to this
embodiment, information on purification of each companion
diagnostic agent is sent from the central control device 1 to
the plant control device 2, and the plant control device 2
performs the plant control on the basis of the sent informa-
tion.

[0184] In this embodiment, control of production of an
antibody medicine is assumed, but the medicine production
support system Z may control, for example, a reaction
process (an order in which adenine (A), guanine (G), cyto-
sine (C), and thymine (T) react) in a nucleic acid medicine.
In this case, it is also possible to produce a medicine suitable
for each patient. The medicine production support system Z
according to this embodiment may be applied to production
of a peptide medicine. That is, in organic synthetic chem-
istry, the medicine production support system Z controls a
reaction process (a synthesis order of an amino acid or the
like) and controls an amino acid sequence of peptide.
Accordingly, it is possible to produce a medicine suitable for
each patient.

[0185] In this embodiment, the central control device 1
deletes private information of a patient from the information
to be transmitted to the outside such that the private infor-
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mation of the patient is not referred to from the outside, but
the present invention is not limited to this configuration and
may include an encryption processing unit that encrypts
information when the central control device 1 transmits
information to the outside. In this case, the plant control
device 2, the navigation device 3, the temperature controller
4, and the vehicle allocation information display device 5
may include a decryption processing unit that decrypts the
encrypted information.

[0186] When information is transmitted and received
using a virtual private network (VPN), the information
converting unit 117 of the central control device 1 may
skipped and the processes of steps S103 and S112 in FIG. 8
may be skipped.

[0187] The present invention is not limited to the above-
mentioned embodiments and includes various modified
examples. For example, the above-mentioned embodiments
are described in detail for the purpose of easy understanding
of the present invention, but are not limited to have all the
above-mentioned elements.

[0188] The configurations, the functions, the units 111 to
117, 211 to 215, 311 to 313, 411 to 413, and 511 to 513, the
storage devices 120, 320, 420, and 520, the database 220,
and the like which have been described above may be
embodied by hardware by designing a part or all thereof, for
example, in an integrated circuit or the like. As illustrated in
FIGS. 3 to 7, the configurations, the functions, and the like
which have been described above may be embodied by
software by causing a processor such as the CPU 140, 240,
340, 440, or 540 to analyze and execute a program for
embodying the functions. Information such as the program
for embodying the functions, a table, and a file may be stored
in a hard disk (HD) or may be stored on a recording device
such as a memory or a solid state drive (SSD) or a recording
medium such as an integrated circuit (IC) card, a secure
digital (SD) card, or a digital versatile disc (DVD).

[0189] Inthe above-mentioned embodiments, only control
lines or information lines which are considered to be nec-
essary for explanation are mentioned, and all control lines or
information lines in view of production are not mentioned.
Actually, almost all the elements may be thought to be
connected to each other.

REFERENCE SIGNS LIST

[0190] 1 central control device (control device)
[0191] 2 plant control device

[0192] 3 navigation device (route search device)
[0193] 4 temperature controller

[0194] 5 vehicle allocation information display device
[0195] 20 pharmaceutical manufacturing plant
[0196] 91 analysis data

[0197] 92 plant control information

[0198] 93 control temperature information
[0199] 94 traffic information

[0200] 95 storage place information

[0201] 113 information generating unit

[0202] 114 vehicle allocation search unit

[0203] 115 storage place search unit

[0204] 117 information converting unit

[0205] 213 sugar chain monitoring unit

[0206] 214 cell culture environment control unit
[0207] 215 cell strain constructing unit

[0208] 313 route search unit

[0209] 413 temperature control unit
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[0210] 513 display processing unit

[0211] 701 antibody protein

[0212] 702 sugar chain

[0213] 711 cell strain

[0214] 712 antibody medicine gene

[0215] Z, Za, Zb medicine production support system

1. A medicine production support system comprising:

a plant control device that controls a cell culture envi-
ronment of a cell strain for producing a medicine in a
pharmaceutical manufacturing plant for producing the
medicine; and

a control device that remotely controls the plant control
device on the basis of information input from outside.

2. The medicine production support system according to
claim 1, wherein the control device remotely controls the
plant control device on the basis of information on an
inspection result of a patient.

3. The medicine production support system according to
claim 2, wherein the control device converts the information
such that private information of the patient is not referred to
from the outside at the time of transmitting information to
the outside.

4. The medicine production support system according to
claim 1, wherein the cell strain includes a gene relevant to
glycosylation.

5. The medicine production support system according to
claim 1, further comprising a route search device that
searches for a delivery route of a delivery vehicle for
delivering a medicine on the basis of traffic information
which is information on a traffic condition,

wherein the control device transmits the traffic informa-
tion to the route search device.

6. The medicine production support system according to
claim 1, further comprising a temperature controller that
controls a storage temperature of the medicine on the basis
of control temperature information which is information on
the storage temperature of the medicine,

wherein the control device transmits the control tempera-
ture information which is the information on the stor-
age temperature of the medicine at the time of deliv-
ering the medicine to the temperature controller.

7. The medicine production support system according to
claim 1, wherein the control device determines allocation of
a delivery vehicle for delivering the medicine on the basis of
information on an inspection result.

8. The medicine production support system according to
claim 1, wherein the control device is installed in a phar-
macy.

9. A medicine production support method, wherein

a control device transmits information input from outside
to a plant control device in a pharmaceutical manufac-
turing plant, and

the plant control device produces a medicine by control-
ling a cell culture environment of a cell strain for
producing the medicine on the basis of the transmitted
information.

10. The medicine production support method according to
claim 9, wherein the control device controls the plant control
device on the basis of information on an inspection result of
a patient.
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11. The medicine production support method according to
claim 9, wherein the control device transmits traffic infor-
mation to a route search device, and

the route search device searches for a delivery route of a

delivery vehicle for delivering a medicine on the basis
of the transmitted traffic information.

12. The medicine production support method according to
claim 9, wherein the control device transmits control tem-
perature information which is information on a storage
temperature of the medicine at the time of delivering the
medicine to a temperature controller, and

the temperature controller controls the storage tempera-

ture of the medicine on the basis of the control tem-
perature information.

13. The medicine production support system according to
claim 1, further comprising a cell culture environment
control unit that controls a cell culture environment of a
bioreactor for culturing the cell strain on the basis of plant
control information which is information for controlling the
plant control device.

14. The medicine production support system according to
claim 13, wherein the plant control information includes
information on a glucose concentration, a glutamine con-
centration, a dissolved oxygen concentration, pH, a manga-
nese concentration, a sodium butyrate concentration, an
ammonia concentration, a dissolved carbon hydroxide con-
centration, a dimethyl sulfoxide concentration, a glycerol
concentration, a temperature, a cell survival rate, a shearing
stress, and an N-acetylmannosamine concentration.

15. The medicine production support system according to
claim 14, further comprising a sugar chain monitoring unit
that monitors a sugar chain concentration in a bioreactor in
which the cell strain is cultured and outputs cell culture
environment information which is information on an envi-
ronment of the bioreactor to the cell culture environment
control unit on the basis of the sugar chain concentration.

16. The medicine production support system according to
claim 15, further comprising a cell strain constructing unit
that constructs a cell strain which is cultured in the biore-
actor.

17. The medicine production support method according to
claim 9, wherein the information transmitted from the con-
trol device includes information on a glucose concentration,
a glutamine concentration, a dissolved oxygen concentra-
tion, pH, a manganese concentration, a sodium butyrate
concentration, an ammonia concentration, a dissolved car-
bon hydroxide concentration, a dimethyl sulfoxide concen-
tration, a glycerol concentration, a temperature, a cell sur-
vival rate, a shearing stress, and an N-acetylmannosamine
concentration.

18. The medicine production support method according to
claim 17, wherein the plant control device monitors a sugar
chain concentration in a bioreactor in which the cell strain is
cultured and outputs cell culture environment information
which is information on an environment of the bioreactor on
the basis of the sugar chain concentration to control the
environment of the bioreactor.

19. The medicine production support method according to
claim 18, wherein the plant control device constructs a cell
strain which is cultured in the bioreactor.
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