
IV. Overview of the Graduate School of Engineering 
 

1. Educational Philosophy of the Graduate School of Engineering 
 
In recent years, engineering is of increasing importance as an academic discipline with practical 

applications that aims for the development of a rich society.  There are many areas of engineering that 

are expected to yield technical innovations, such as residential environment design, robotics, IT 

technology, medical engineering, and biotechnology.  However, the days of purely considering the 

development of science and technology as the sole purpose of engineering have come to an end.  

Modern engineering must be kind to people and to the environment as well as deal with increasing 

demands.  The Graduate School of Engineering promotes educational research that is in line with this 

trend.  The societal expectations for the development of highly specialized professionals demand a 

curriculum that is not limited to a narrow field of research, but provides systematic mastery of a wide 

range of advanced knowledge and skills.  In terms of the development of researchers, societal 

expectations demand not only the cultivation of simple research skills, but also the cultivation of people 

who are compassionate and capable of fulfilling their social responsibilities.          

The Graduate School of Engineering provides the kind of education required by modern society.  It is 

comprised of the 4 divisions: Architecture and Urban Science, Design Science, Artificial Systems Science, 

and Applied Chemistry and Biotechnology.  Each of the departments within these divisions offers 

courses of study within their respective fields of specialization.  These courses of study are subdivided 

into curricula from the core engineering areas and composite or cutting edge engineering areas.  

Architecture, Design, Mechanical Engineering, Electrical and Electronic Engineering, and Applied 

Chemistry and Biotechnology curricula belong to the former area, while Urban Environmental Systems 

and Medical System Engineering curricula belong to the composite or cutting edge engineering areas.  

The highly specialized professionals and researchers that society demands are cultivated through this 

educational system.  The Graduate School of Engineering recognizes the importance of cutting-edge, 

interdisciplinary approaches to education, implementing such approaches through its strong ties with the 

divisions of Nanoscience and Information Science in the Graduate School of Advanced Integration 

Science, where students from both Graduate Schools have the opportunity to earn course credit.          

    

Students in the Graduate School of Engineering will be awarded the following degrees based upon 

completion of the credits required by the respective divisions for graduation, submission of the academic 

thesis or dissertation with the requisite research guidance and advising, and successful completion of the 

final exam and faculty review.   

 
 First Portion of Doctoral Program    Latter Portion of Doctoral Program 

Architecture and Urban Science Master’s (Engineering) or Master’s (Academic)    Doctorate (Engineering) or Doctorate (Academic)   

Design Science Master’s (Engineering) or Master’s (Academic)    Doctorate (Engineering) or Doctorate (Academic) 

Artificial Systems Science Master’s (Engineering) or Master’s (Academic)    Doctorate (Engineering) or Doctorate (Academic) 

Applied Chemistry and Biotechnology Master’s (Engineering) or Master’s (Academic)    Doctorate (Engineering) or Doctorate (Academic) 

 



Organizational Chart for the Graduate School of Engineering 

 

    Division  Department/Course of Study Academic Research Area 
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1.1 Division of Architecture and Urban Science  
Educational Philosophy of the Division of Architecture and Urban Science 

The Division of Architecture and Urban Science provides a specialized educational foundation to cultivate 

specialized technicians and researchers on the various issues surrounding the individual architectural structures 

and environments that create cities and which serve as the foundation for human life, culture, and productive 

activities.  It also cultivates high-level specialists capable of conceiving, planning, and designing architectural 

structures and urban environments that are safe, comfortable, attractive, and sustainable through research studies, 

experiments, and analyses.    

Architecture and the urban environment surrounding it are greatly altered by social and economic changes as 

well as technological advances, yet have also created a sustained culture that has lasted through the ages. 

High-level specialists in this field are required to have an understanding of this two-sided aspect of the field as 

well as the ethics of a technician who will provide safety against natural disasters and fires and who has broad 

perspective with a concern for the environment.  This division considers its keywords to be the harmony of 

cutting edge science, creativity, and social commitment, cultivating in its students the skills and ethics required of 

pioneering researchers, technicians, policymakers, and designers in architecture and the urban environment 

through academic research that is open to the region and to society.   

The Division of Architecture and Urban Science is comprised of two courses of study: Architecture and Urban 

Environment Systems.  The Department of Architecture specializes in the field of architecture, focusing on such 

aspects as the history, design, planning, environment, and structure of architecture.  Meanwhile, the Department 

of Urban Environment Systems specializes in the field of comprehensive urban engineering, comprised of such 

elements as the planning, infrastructure, environment, energy, and information of urban spaces.    

 

<Overview of the Course of Study in Architecture> 

  In order to cultivate highly specialized technicians and researchers in the field of architecture who will be successful not 

only in Japan but on the international stage, this course of study provides cutting edge, specialized education in respective 

fields of specialization of the history of architecture and cities, design/planning, architectural structure and disaster 

prevention, environment and facilities, and production (structural systems).  This is not limited to merely the new 

construction of architectural structures using the latest technologies but also includes the functional reproduction, 

reproduction for the purposes of disaster prevention, and historical reproduction of past assets and properties.  

 

Social Needs  

Many students who have completed the first portion of the Doctoral program go on to work as highly specialized 

technicians involved with architecture in the offices of general contractors, design offices, governmental or public 

organizations, consultants, housing manufacturers, and manufacturers of building materials.  Their roles involve 

architectural planning, architectural design and design-related roles, structural design of buildings, architectural facility 

design, or construction management.  A defining characteristic of this course of study in architecture is that a majority of 

the graduates acquire the First Class Architects License.  A number of graduates also acquire other licenses related to 

architecture according to their specialties, such as Concrete Engineer Certification, First Class Construction Management 

Engineer, and Interior Planner.     

Students who have completed the latter portion of the Doctoral program go on to take leadership roles in their 

respective fields of specialization in architecture as pioneering technicians and cutting edge researchers at public 

institutions, research laboratories of private corporations, and public and private educational institutions.  Many of the 

graduates who came as foreign exchange students return to their alma maters in their native country to launch successful 



careers as faculty members.  In addition, one of the defining characteristics of the course of study in architecture is 

exemplified in our graduates who have gone on to open their own design offices after working for several years in 

internship positions.  Our graduates have successful careers both within Japan and overseas.  

 

Characteristics of the Academic Program 

The academic program in architecture is comprised of the design/planning areas, the engineering area, and 

common subjects.  These correspond to the Facilities Design Program and Engineering Program, which are part of the 

undergraduate fields of specialization.   

The first portion of the Doctoral program involves a systematic graduate school education that is in line with the 

fundamental education provided by the undergraduate Department of Architecture in the Faculty of Engineering.  The 

purpose of this portion of the program is to cultivate highly specialized technicians with broad perspectives on architecture, 

which is a comprehensive academic discipline, and technology encompassing the history of architecture and cities, 

design/planning, the structure of buildings and disaster prevention, environment and facilities, and production of structural 

systems.   The program also seeks to cultivate students who are capable of applying their comprehensive skills and 

academic knowledge in real-world settings.  The course structure is closely tied to the 4th year of the undergraduate 

program, aiming to promote the 6-year integrated program with the undergraduate program.  In addition, the curriculum 

is also in line with the Graduate School JABEE.  In the field of design and planning in particular, students who have 

completed the first portion of the Doctoral program are given training that will allow them to qualify to take the 

international architects exam.  

The latter portion of the Doctoral program mainly focuses on cultivating specialized researchers and technicians in the 

field of architecture.  In terms of lectures, members of the faculty conduct highly specialized lectures on their specialty, 

which are held every other year in principle.  The academic work in the latter portion of the Doctoral program is divided 

into the areas of design/planning and engineering, and is centered on research guidance by the individual advising 

professor or a group.   

 

<Overview of the Course of Study in Urban Environment Systems> 

The modern urban environment has various issues with communities, housing, landscape, under/overpopulation, 

disaster prevention, waste, recycling, pollution, communications networks, road networks, water sources, and energy.  

Meanwhile due to efforts at urban renewal and the progress of advanced information networks, cities are changing with 

the times.  This course of study aims to cultivate comprehensive designers, technicians, and researchers who will act 

based upon steadfast ethics and creativity to face these issues and situations with highly specialized knowledge and who 

will have a comprehensive view of the urban environment from the dual aspects of technology and design.   

This course is composed of the four areas of Urban Planning and Design, Urban Infrastructure Engineering, Urban 

Environmental Engineering, and Urban Information Engineering, which mutually intertwine to create the comprehensive 

discipline of Urban Environment Systems.    

 

Social Needs 

Graduates of this course of study go on to work as high-level specialists and comprehensive designers or planners in 

urban/residential government offices, public corporations, developers, construction companies, design offices, consultants 

who are involved with urban development, environmental corporations dealing with industrial waste and energy, 

electronics manufacturers, computer companies, and communications companies.   

 

Characteristics of the Academic Program  



The backbone of the Urban Environment Systems curriculum is comprised of the following three points: 1) While 

establishing the academic discipline of “Urban Environment Systems” as a discipline that undertakes the various issues of 

urban environments from the perspective of engineering, the curriculum is part of an integrated academic system that 

continues from the undergraduate program to the latter portion of the Doctoral program.  2) In order to fully establish a 

new field of study, the program must be both specialized and interdisciplinary.  To this end, the curriculum aims to 

further specialized knowledge with core subjects for the course of study in Urban Environment Systems for the main 

themes in the academic research field, while also simultaneously offering subjects that cross over into other fields and 

address composite themes in order to cultivate a comprehensive perspective.  3) Encouraging adult education, the 

curriculum is set up to offer courses both during the day and at night.    

• Characteristics of the first portion of the Doctoral program  

1. Emphasizes the 6-year program from undergraduate to the first portion of the Doctoral program (Master’s) 

Given the strong trend for students to seek employment with corporations, the government, and as consultants 

after completing the first portion of the Doctoral program, the department emphasizes the integrity of the 6-year 

academic program.  For adult students transferring into the program from the third year, the curriculum will be tailored 

with an eye to meeting the need for a 4-year academic program that includes the first portion of the Doctoral program.   

2. Practices interdisciplinary and comprehensive education 

While furthering specialized knowledge with core subjects for the main themes in the academic research field, 

the program simultaneously offers a highly interdisciplinary education through composite subjects taught by multiple 

faculty members in collaboration to cultivate students with a comprehensive perspective.    

3. Research program on social issues  

Themes that are of high social interest (declining birthrate and aging population, disaster prevention and safety, 

conserving resources, etc.) are provided, and multiple faculty members give lectures from the perspective of their specialty, 

followed by programs designed to further research.   

 

• Characteristics of the latter portion of the Doctoral program  

This portion of the program is centered on students who have continued on from the first portion of the Doctoral 

program, students who have continued on from other universities, and adult students, with a focus on cultivating students 

with a well-balanced ability to conduct advanced research and execute plans as well as comprehensive knowledge.  

More specifically, students are expected to acquire comprehensive and advanced knowledge in one of the four areas of 

Urban Planning and Design, Urban Infrastructure Engineering, Urban Environmental Engineering, and Urban Information 

Engineering in addition to their own specialized research.      

 

 

1.2 Division of Design Science 
Educational Philosophy of the Division of Design Science 

Design Science is an academic discipline with practical applications which enriches the people’s lives and 

cultures, creating new social value.  This division aims to cultivate highly specialized designers, pioneering 

design technicians, and design researchers who will take on the role of leaders, combining the latest information 

in the field of design science with the long and rich history and performance that Chiba University has in the field 

of design education and research.    

 

<Overview of the Course of Study in Design Science> 

The course of study in Design Science is composed of the three academic research areas: Production Systems, 



Information Communications, and Environmental Humanomics.  In the first portion of the Doctoral program, the 

program will build on the foundations laid in the undergraduate Department of Design in the Faculty of Engineering, 

while the latter portion of the Doctoral program will build on the foundations of design education laid in the first portion of 

the Doctoral program, adding a higher degree of specialization while also conducting academic research to promote an 

understanding of a wide array of design areas.  

The program is also strongly promoting The Attractive Graduate School Educational Initiative, The Program to Support 

Graduate School Educational Reform, The Program to Promote the Internationalization of University Education, and The 

Program to Support Modern Educational Needs, chosen by the Ministry of Education, Culture, Sports, Science and 

Technology as “Unique Educational Research”.  It is also strongly promoting the “Asia Human Resource Fund 

Concept/Initiative to Develop Highly Specialized Foreign Students” from the Ministry of Economy, Trade and Industry 

and the Ministry of Education, Culture, Sports, Science and Technology, aiming to cultivate highly specialized designers, 

pioneering design technicians, and design researchers capable of flexibly responding to a variety of high-level demands. 

Further, the program has established a curriculum that is closely tied to major overseas design universities, major 

domestic and overseas corporations, and other design areas within Chiba University (Architecture, Urban Environment, 

Horticulture) to conduct cutting edge academic research on design.      

 

Social Needs 

Design is a necessary part of a variety of areas within modern society.  Graduates of this course of study are expected 

to go on to successful careers as highly specialized designers in the manufacturing and information industries, including 

automobiles, precision instruments, home electronics, and furniture; as pioneering design technicians responsible for 

planning and development; and as design researchers at universities and experimental research institutions.    

 

Characteristics of the Academic Program  

In both the first portion and latter portion of the Doctoral Program, this course of study includes four programs aimed at 

allowing students to acquire a high level of specialization through the study of subjects relating to the fundamentals of 

design and the applications thereof: the Research Program, Original Work Program, Applied Research Program, and 

Double Domain Program.  Multiple faculty members work together to aim for abundantly creative academic research by 

providing lectures and exercises on product design, design management, materials planning, communication design, 

human information science, design psychology, environmental design, human lifestyle engineering, and cultural design 

planning.    

The program also offers such programs as The Overseas Alliance Program, Collaborative Design Project Work between 

Industry and Academia, and The Design Internship Program, which offers various sites for interaction and exchange based 

on ties with major overseas design universities and major domestic and foreign corporations.  In addition, the program 

also offers Eco-Design Theory, Care Design Theory through the “Differing Design Area Acquisition Program and through 

ties with Horticulture, as well as Ethics for Technicians, Venture Business Theory, and Venture Business Management as 

part of the common Engineering curriculum.    

 

• Characteristics of the first portion of the Doctoral program  

In order to gain an understanding of design areas in a broad sense, students are required to take Design Interactive 1, 2, 

and 3 in their first year.  The program also offers the core subjects of Human Lifestyle Environment Theory, Materials 

Planning Theory, Design Psychology, and Cultural Planning Theory as well as the applied subjects of Product Design 

Planning Theory, Lifestyle Environment Design Theory, and Media Design Theory aiming for the acquisition of a high 

level of specialization in the field of design science.      



 

• Characteristics of the latter portion of the Doctoral program  

Students are required to take Design Innovations in their first year, and to further acquire a higher level of specialization, 

students also take the specialized subjects of Environmental Ergonomics, Artificial Sensibility, Lifestyle Design 

Psychology, Design Culture Theory, Media Design Theory, Behavioral Environment Design Theory, and Industrial 

Design Theory.  The goal is for students to acquire the ability to discover uncharted territory in design science through 

varied, high-level academic research on design.    

Although course requirements differ according to which of the four programs is chosen, both portions of the program 

have a Master’s/Doctoral candidate evaluation at the early stage of the second year to confirm the student’s progress in 

order to improve the quality of the program. 

1.3 Division of Artificial Systems Science 
Educational Philosophy of the Division of Artificial Systems Science  

In addition to utilizing the differing areas of the academic specialties of Mechanical Engineering, Electrical and 

Electronic Engineering, and Medical System Engineering, the Division considers the current state of new 

specialized fields that combine these areas and were created through the significant academic and technological 

advances of recent years, conducting broad and high-level education and research through the following three 

courses of study:    

• Mechanical Engineering 

• Electrical and Electronic Engineering 

• Medical System Engineering 

 

<Overview of the Course of Study in Mechanical Engineering> 

The course of study in Mechanical Engineering is comprised of the four academic research areas: 1. Materials / 

Strength / Deformation, 2. Processing / Elements, 3. Systems / Control / Bioengineering, 4. Environment / Energy Related 

Thermofluid Engineering.  The educational goal of the program is to cultivate the ability to autonomously determine the 

questions to be researched and the ability to identify a solution.  In order to correctly determine the questions to be 

researched, students must have a broad base of knowledge in related areas as well as a depth of insight.  At the same time, 

students must have the ability to predict what the obstacles will be in pursuing their research, what methodologies to use to 

overcome them, and what effects overcoming them will have on society.  It is only when these abilities are fully mastered 

that students will truly be able to correctly determine the questions to be researched.  With the goal of cultivating these 

abilities, the program aims to send autonomous researchers and specialists out into society as high-level professionals.     

 

Social Needs 

Students are expected to make use of specialized mechanical engineering technologies for production, in order to have 

successful careers in a wide range of fields as highly specialized technicians dealing with automobiles, transport 

machinery such as railroads, information equipment, electric/gas/chemical plant facilities, precision instruments, or 

medical equipment, as well as working at government research institutions or as civil servants.      

 

Characteristics of the Academic Program  

We offer the following four research areas with the view of offering a systematic academic program that is broad yet 

ultimately leads to the latter portion of the Graduate School Doctoral program, allowing students to master the basic 

knowledge that serves as the foundation of mechanical engineering as well as their areas of specialization:  

1. Materials/strength/deformation for the components that compose machines 



2 .Production technology, tribology theory, and micro-processing systems/elements  

3. Systems control for transport machinery and production systems, equipment design that imitates the characteristics and 

mechanisms of organisms and life forms 

4. Environment / energy related thermofluid engineering for maximum efficiency with minimal energy 

Special exercises and special research are conducted throughout the program to cultivate the ability to identify and 

resolve issues.  Throughout the first and latter portion of the educational program, students will master the basic 

knowledge that serves as the foundation of mechanical engineering as well as their areas of specialization.  The program 

seeks to cultivate people with the ability to promote wide-ranging and high-level research and development as well as 

practical applications.    

 

• Characteristics of the first portion of the Doctoral program  

Upon mastering the fundamentals of mechanical engineering as well as the related disciplines of electrical and 

electronic engineering and bioengineering through undergraduate coursework, students in the first portion of the Doctoral 

program (Master’s) will learn about further specialized subjects related to the production of things, becoming people 

capable of succeeding broadly within society.   

 

• Characteristics of the latter portion of the Doctoral program  

Centered on students continuing on from the first portion of the Doctoral program in Mechanical Engineering(Master’s) 

as well as students transferring in from both within the university and from other universities, the program will cultivate 

people with a high level of specialized knowledge, problem-solving abilities, and ability to execute, with the aim of 

cultivating people capable of undertaking cutting edge research and development based on mechanical engineering.   

 

<Overview of the Course of Study in Electrical and Electronic Engineering> 

With a disciplinary focus on electrical and electronic engineering, the program aims to cultivate people capable of 

understanding the fundamental academic areas related to waves, circuits, material properties, devices, systems, control, 

information, and communications and applying these in a variety of electrical and electronic engineering fields.  In 

addition, the goal of the program is to have students understand the effect that technology has on society and nature, 

acquiring the ability to recognize their responsibilities as highly specialized technicians in the field of electrical and 

electronic engineering.   

 

Social Needs 

Students are expected to make use of the specialized technologies of electrical and electronic engineering to have 

successful careers in a wide range of jobs related to electronic equipment, communications, electricity/gas, or precision 

instruments, as well as at government research institutions or as civil servants.   

 

Characteristics of the Academic Program  

The program offers the opportunity to broadly master specialized fields related to waves, circuits, material properties, 

devices, systems, control, information, and communications in addition to the fundamentals of electrical and electronic 

engineering.  Ultimately, the academic program also takes into consideration the 5-year integrated program that includes 

the latter portion of the Graduate School Doctoral program.  In addition, special exercises and special research are 

conducted throughout the program, providing learning and educational opportunities for acquiring communication skills 

and skills in written expression that are necessary for relaying information as well as the opportunity to learn calculated 

and realistic problem-solving methods based on theoretical and logical thought processes.     



Throughout the first and latter portion of the academic program, students will acquire the basic knowledge that 

serves as the foundation of electrical and electronic engineering as well as knowledge in their area of specialization.  The 

program seeks to cultivate people with the ability to promote wide-ranging and high-level research and development as 

well as practical applications. 

 

• Characteristics of the first portion of the Doctoral program  

Upon mastering the fundamentals of electrical and electronic engineering as well as the related disciplines of 

mechanical engineering and information engineering through undergraduate coursework, students in the first portion of 

the Doctoral program (Master’s) will gain a deeper understanding of specialized subjects related to waves, circuits, 

material properties, devices, systems, control, information, and communications, becoming people capable of succeeding 

broadly within society.   

 

・Characteristics of the latter portion of the Doctoral program  

Centered on students continuing on from the first portion of the Doctoral program in Electrical and Electronic 

Engineering (Master’s) as well as students transferring in to the program from both within the university and from other 

universities, the program will cultivate people with a high level of problem solving ability and the ability to apply their 

knowledge, as well as the ability to pursue their research in order to cultivate people who will undertake research and 

development based on electrical and electronic engineering.   

 

<Overview of the Course of Study in Medical System Engineering> 

This course of study is comprised of two groups: Medical Information Systems and Medical Devices and Technologies.  

The program deals with medical electronics engineering with the purpose of developing medical equipment that improves 

quality of life as well as bioengineering, medical information engineering, and diagnostic technologies through the fusion 

of medicine and biology with information technologies.  The two groups have mutual ties and aim to realize education 

with broad perspectives, furthering the areas of specialization and making effective use of imaging science.  The program 

aims to cultivate researchers and technicians with the specializations and perspectives that will allow them to contribute to 

the creation of medical equipment for a healthy, enriched life in an aging society with a declining birthrate.  In addition, 

the program will educate technicians in biomedical engineering on bioethics and the cultivation of industrial innovation.      

 

Social Needs 

Employment: Making use of the specialized technologies of medical system engineering that straddles engineering and 

medicine, students are able to seek employment in medical equipment manufacturing with medical equipment importers 

and pharmaceutical companies.  In addition, based on their acquisition of basic engineering skills, students are also able 

to seek employment with electronics, communications, and computer companies.  Students are also expected to have 

successful careers at pharmaceutical organizations, medical equipment centers, and other public institutions that work to 

standardize equipment.   

 

Characteristics of the Academic Program  

In order to realize a society where citizens are able to live healthy, secure lives in an aging society with a declining 

birthrate, the program will educate people capable of promoting the development and practical application of new medical 

equipment and welfare equipment that is linked to health maintenance and enhancement, making the extension of a 

healthy lifespan a reality.  In the first portion of the Doctoral program, upon mastering the fundamentals of mechanical 

engineering, electrical and electronic engineering, and information engineering in the undergraduate program, students 



will learn to understand anatomical and biological functions, and will receive education on the development of equipment 

with clinical uses through the collaboration between medicine and engineering.  In the latter portion of the Doctoral 

program, centered on students continuing on from the first portion of the Doctoral program (Master’s) as well as students 

transferring in to the program from both within the university and from other universities, the program will cultivate 

people with a high level of problem solving ability, the ability to apply their knowledge, and the ability to pursue their 

research, as well as the ability to undertake the development of diagnostic equipment and equipment used in treatment, a 

field which is lagging behind the US and Europe.  

Against the backdrop of an aging society with a declining birthrate unparalleled throughout the world, the program 

seeks to educate people capable of realizing the “extension of a healthy lifespan” by promoting the development and 

practical application of new medical equipment and welfare equipment that is linked to health maintenance and 

enhancement as well as the realization of tailor-made medicine, preventive medicine, and regenerative medicine, making a 

society where citizens can live healthy and secure lives a reality by organizing databases on diseases and developing 

advanced medical equipment by applying cutting edge technologies.   

In conjunction, the program will also educate students on safety, legal, social, and ethical issues.   

 

• Characteristics of the first portion of the Doctoral program  

Upon mastering the any fundamentals of mechanical engineering, electrical and electronic engineering, or information 

engineering in the undergraduate program, students will learn to understand anatomical and biological functions, receiving 

education on the development of equipment with clinical uses through the collaboration between medicine and 

engineering.  

 

• Characteristics of the latter portion of the Doctoral program  

Centered on students continuing on from the first portion of the Doctoral program ( Master’s) in Medical System 

Engineering as well as students transferring in to the program from both within the university and from other universities, 

the program will cultivate people with a high level of problem solving ability, the ability to apply their knowledge, and the 

ability to pursue their research, as well as the ability to undertake the development of diagnostic equipment and equipment 

used in treatment, a field which is lagging behind the US and Europe.   

 

 

1.4 Division of Applied Chemistry and Biotechnology 

Educational Philosophy of the Division of Applied Chemistry and Biotechnology 

The development of science and technology is backed by the development of new materials and their use in 

various fields.  This division systematically educates students on the basic principles of materials and chemical 

processes, how this relates to function, and their application as substances in order to create these types of 

materials and their high functionalities.  In the first portion of the Doctoral program, students are educated on the 

basics and applications of materials and substances with high functionality, cultivating people with a desire to 

develop new materials and new chemical processes.  In addition, students are educated on the formation of a 

scientific ethical perspective and giving back to society through research results.  The latter portion of the 

Doctoral program cultivates researchers with exceptional problem-solving skills and broad perspectives who have 

flexible concepts and ideas based on a deep understanding of materials and chemical processes.    

 

<Overview of the Course of Study in Applied Chemistry and Biotechnology> 

In order to realize a sustainable society in the 21st Century, it is crucial to develop chemical processes that are 



environmentally friendly and to create materials that are suited to the environment.  Further, in order for people to live in 

harmony with the earth, it is essential that the functions of living things be identified from a chemical perspective, and that 

materials or chemical processes be developed using or imitating these functions.  This course of study is comprised of 

four academic research areas, “Bio-Functional Chemistry”, “Sustainable Organic Chemistry”, “Inorganic and Analytical 

Chemistry”, and “Chemistry for Efficient Conversion of Natural Resources”.  The goal of this program is to bring out the 

ability to create new materials, ingredients, and processes through new concepts and methods, promoting the essential 

understanding of materials and chemistry.  The program aims to cultivate researchers and engineers with broad 

perspectives developed through the mutual cooperation between areas, while also furthering their specialized knowledge 

within the respective areas.   

 

Social Needs 

The academic context for this course of study is chemistry, with the “environment” and “bio” as the targets for 

application.  As a result, graduates are employed in a variety of manufacturing industries related to materials, such as the 

chemical industry, automobile industry, energy industry, electrical industry, and food industry, as well as national or public 

research institutes.   

 

Characteristics of the Academic Program  

The course of study in Applied Chemistry and Biotechnology systematically educates students on the structure and 

physical properties of materials, how this relates to function, and their application as substances in order to create 

exceptional materials with high functionalities.  In addition to coursework, advanced seminar and graduate research is 

conducted throughout the program, allowing  

students to acquire the skills of identifying solutions to issues and methods for solving these issues.  Through this 

academic program, students are also able to acquire the ability to logically summarize these results and report them.   

This course of study is comprised of academic programs that cultivate people capable of resolving various issues 

pertaining to the “environment” and “bio”.  Using the four fundamental disciplines in chemistry of organic chemistry, 

inorganic chemistry, analytical chemistry, and physical chemistry as tools, the program cultivates researchers and 

engineers who have acquired the ability to resolve issues through cutting-edge research.  To this end, subjects with a 

systematic approach to chemistry have been allocated to the first year of the first portion of the Doctoral program, while 

subjects where students learn the research methods necessary for application have been allocated to the second year.  In 

the latter portion of the Doctoral program, it is possible for students to take these subjects given in the first portion of the 

Doctoral program as necessary, and, in addition, the program cultivates independent researchers capable of identifying the 

essence of complex issues and resolving them.    

 

• Characteristics of the first portion of the Doctoral program  

In the first portion of the Doctoral program (Master’s), in addition to further furthering the fundamental and systematic 

knowledge and ways of thinking about organic chemistry, inorganic chemistry, analytical chemistry, and physical 

chemistry acquired in the undergraduate program, courses are offered to cultivate the ability to specifically apply and 

resolve social issues.  In addition, the program also offers a course titled “Advanced Seminar in Intellectual Property 

Rights” intended to cultivate the knowledge necessary to soundly give back the results of their research to society.   

 

• Characteristics of the latter portion of the Doctoral program 

In addition to students continuing on from the first portion of the Doctoral program, the program also welcomes 

students from outside the university, such as adult students.  This course of study provides education with the aim of 



cultivating independent researchers and engineers with a high level of ability to pursue their research.  In addition to 

furthering their specialized knowledge in the academic research area they are affiliated with, students have the opportunity 

to acquire broad perspectives through ties and collaboration with other areas.   

 


