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This guide is a supplement to the Graduate School of Engineering, The University of Tokyo,
Guidelines for Applicants to the 2024 Master's/Doctoral Program, and contains the information
necessary for applicants to apply to the Department of Bioengineering.
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This guide is for applicants to the entrance examination for Doctoral course. In this guide, we
will address what applicants need to know, examination subjects, schedule for the test, and
information about the professors in the Department of Bioengineering. Please read this guide
carefully.
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If you have any questions about the entrance examination, contact us by using the contact
information indicated on the cover page.
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Education and research activities in the Department of Bioengineering are described below. If
you would like to know more detail about the department or each laboratory, you can also refer
to our website (https://bioeng.t.u-tokyo.ac.jp)
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1) Basic philosophy

In a society where the population ages and the birth rate declines with sustainable
development being longed for, the Department of Bioengineering aims to contribute to the
promotion of the health and well-being of humanity. To achieve this goal, we promote the
education and research of bioengineering, which is the multidisciplinary academic field
integrating the existing disciplines of engineering and those of life sciences at their interface. The
key features of bioengineering are to establish its theoretical basis by understanding and
clarifying the interactions of materials and systems with living bodies, and to develop
fundamental technologies that control these interactions based on the theory. The control of the
interactions with living bodies renders materials and systems far more useful and compatible,
promising the birth of groundbreaking medical technologies.
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2) Research activities

Our research activities consist of the following 6 fields: Mechanobioengineering, Bioelectronics,
Biodevices, Chemical Bioengineering, Biomaterials, and Bioimaging.
These fields promote multidisciplinary integration based on a comprehensive approach, and
build fundamental technologies that control the interactions of materials and systems with living
bodies, developing innovative medical technologies.
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(a) Bioelectronics

The field of bioelectronics investigates the mechanisms of biological electric signalling and
information processing with the emphasis on distributed representation, parallel processing, and
plasticity. Biologically-inspired (biomimetic) devices, biochips and nanopharmacologic sensors
based on biomolecular and electronics have also been developed. Bioelectronics fuses
extraction/modeling of biological architectures with the implementation of electronic devices by
top-down (self-organization system) and bottom-up nanotechnology (for example,
semiconducting technology). Furthermore, bio-nanotechnology supported by microfabrication
technigues and nano-micro mechatronics is studied. Systems for diagnosis, treatment and
measurement based on bio-related materials and organisms are studied by using photonics and
precision engineering. We are also performing researches of bioimaging with terahertz
spectroscopy.
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(b) Bioimaging

Aiming to achieve advanced medical treatments, we have been investigating and developing
imaging technologies for medical diagnosis, therapies, surgeries, and bio-function analysis. Our
programs are based on the disciplines of quantum physics, biological science and physics,
system engineering and information science of medical imaging. It provides advanced bio-
imaging technologies for structural, functional, metabolic, and molecular analyses, and bio-
simulation.
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(c) Mechanobioengineering

In this field, we research advanced medical support technologies that combine mechanical
engineering and biotechnology. Specifically, the development of medical diagnostic and surgery
support robots based on advanced information technologies and control technologies; contrast
studies for malignancy imaging by applying fluids containing microelements -such as
molecules and bubbles- to the phenomena of macrofluids; noninvasive tumor therapy and
lithotrity system using ultrasound; development of DNA handling technologies based on
microfabrication, micromeasurement technologies and nano/micro mechatronics; development
of technologies for mechanical stress loading with high accuracy and 3D fabrication technology
for organs.
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(d) Biodevices

In the field of medicine and life sciences, the development of new analytical devices has
brought a lot of discovery and innovation. In the field of Biodevices, based on the understanding
of the interactions of materials and systems with living bodies, we study and develop a variety of
devices for inspecting states of the living body, organs, cells, proteins and genes. Currently
advanced microsystems for biology and medicine (referred to as biochips, micro total analysis
systems or Lab-on-a-chips) are being investigated intensively. As a core technology of
biodevices, we investigate ultrasensitive analysis, biomolecule manipulation, device fabrication
technology, and so forth.
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(e) Biomaterials

By controlling the interactions of materials with living bodies, we attempt to create high-
performance innovative biomaterials that act directly on cells, tissues and organs to control their
activities. By mimicking the structure and function of the natural viruses, we create delivery
systems that contain drugs and genes and precisely convey them to the target tissues and
lesions. By mimicking the structure and function of the biomembrane, we design coating
materials that prevent non-specific adhesion of proteins and cells to surfaces. By precisely
controlling the 3D shape on various scales, we develop structural biomaterials with extremely
superior properties.
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() Chemical bioengineering

The behaviors of bio-systems are well regulated and controlled by the interactions among
various functional molecules, such as DNA, RNA and proteins, in different hierarchies, such as
cells, tissues and organs. On the firm basis on chemistry, the research in the chemical
bioengineering field is focused on the structure and functions of these biomolecules, and on the
mechanisms for regulating and controlling the bio-systems through such molecules. The
research is also focused on the innovative technology development for design, synthesis and
control of high performance cells, tissues and organs through artificial designing, alteration,
modification and systematization of functional biomolecules. Finally, we aim at applying these
technologies to the medical treatment field.
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Students learn the basics of bioengineering, including the interactions between
materials/systems and living bodies, detection and processing of bioinformation, control of
biofunction. At the same time, they will deepen their knowledge on their specialty through
specialized lectures.

A maximum of 5 selected students can take lectures and earn credits by studying the basic
principles of anatomy, histology, physiology, and pathology at the Graduate School of Medicine.
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Students enrich the understanding of the multidisciplinary bioengineering field and enhance
the presentation ability by intensively reading research articles related to the student’s thesis,
and by presenting and discussing its content.

(¢c) BT - {1 RCHIZE Master’s & Doctoral Thesis Research
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Students conduct research leading to innovative medical technologies through understanding
and controlling interactions of materials and systems with living bodies, as well as establishing
themselves on well-founded specialized disciplines. They will address problems from broad
perspectives, incorporating results from other disciplines and social deployment, considering
innovative medical systems, which can integrate prevention, diagnosis and treatment.

(d) Eﬁ‘di@& Industry University Cooperation
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We encourage practical skills for social implementation based on industry-university
cooperation activities, such as industrial collaborations, endowment departments and social
cooperation.
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Department of Bioengineering, Graduate School of Engineering, The University of Tokyo

Doctoral Course

2025 Notice for Examination
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The following table summarizes the application period, submission deadline for the prior submi
ssion materials, and examination dates. For details on each item, please refer to the Guide for
Applicants (p 10-p 13) and the Entrance Examination Schedule (p 14).

2025 4F 4 A N%:
For entrance in April, 2025

2024 4F 10 A A%
For entrance in April, 2024

HH RS AT ]
Application period

20244 6 4 3 H~10H
June 3rd to 10th, 2024

ShERE (REh) A THRHHIIR
Foreign Language (English) Score S
ubmission Deadline

20244 7 H 15 H
July 15th, 2024

AaREER FRTEEHZ
Prior submission materials deadline f
or the oral exam

20244 8 H 23 H
August 23rd, 2024

2024 4F 8 H 26 H~28 H
August 26th to 28th, 2024

H1W
RIERI B First selection
Examination date | & 2 ¥k

Second selection

2025 4 1 H LARE
After January, 2025

20244 8 A 26 H~28 H
August 26th to 28th, 2024

BRHE IR

Exam result notification

2025 4E 1 H LA

(1 20244 9 A5 A)
After January, 2025
(First selection: September 5th,
2024)

20244 9 H 5 H
September 5th, 2024

2. RS
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Location for Written Examination

The University of Tokyo, Hongo Campus: The examination room will be informed at the
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time when your Examinaion admission card is delivered.
Subway: From Nezu station (Chiyoda line): 10 min. walk.
From Todai-Mae station (Namboku line): 10 min. walk.
From Hongo-Sanchome station (Marunouchi line or Toei-Oedo line): 20 min. walk.
Bus: From bus stop Todai Seimon Mae (Tokyo Metropolitan bus): 5 min. walk.
2 Applicants must enter the examination room or waiting room 15 minutes at the latest
prior to the start of the examination.

3. # 11 4
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(3) BHEFZOEFHIEIT. RBREARNICT 7—L2ORELHR L ETERS
8y, AINVEIIANR, BIZOFRWI &, BEEFEEAREE LTERATSZ L8R
YA AN

Items to bring

(1) Examination admission card

(2) Black pencils (or black mechanical pencils), an eraser, a pencil sharpener (a desktop type
isII not j\)llowed), a watch (watches with functions other than time measurement are not
allowed).

(3) Use of electronic devices such as cell phones is strictly prohibited throughout the
examination, even if you only use it as a watch. Make sure to completely deactivate
any sound alerts and/or alarm settings, turn off the phone’s power, and put it in your
bag before you enter the examination room. Do not take it out in the examination
room.

4. REREF O EHIE
(1) ?ﬁﬁﬁ@ﬁﬁnfﬁ@@ﬁ n:u &)iﬁl/\
(2) BRI M LIZEHIE L TR,
(3) PRBRIFRIT, ZBREAHIHL LICE 2 L,
(4) FRATMES L ICZBE S ERAT D L, RAREO TR DA,
(5) AR - FIRAMF - F 3 IR IR - Tl b7,

During the examination

(1) Applicants cannot leave the examination room once the exam has begun.

(2) Applicants are not allowed to go to the restroom during the examination in principle.

(3)  Your Examination admission card must be kept on your desk at all times during the
examination.

(4)  Only your examinee number should be written on each of answer sheets. Names
cannot be written on the answer sheet.

(5) Applicants are not permitted to take home the answer sheets, problem booklets and
draft sheets.
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Department of Bioengineering, Graduate School of Engineering, The University of Tokyo
Guide for Applicants (Doctoral Course)
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Eligible applicants are those who are qualified to enter a doctoral course in the graduate school, regardless
when they obtained the qualifications.

2. ANFEREEL BEEHLETIHEICTOLTER L, KigerxziF Tl L,
Applicants must contact his/her supervising professor of interest beforehand and gain approval from
him/her.

3. HEEERENEZBRE ORI S TOEFL, IELTS DWW IO NARA 27 Tilid 2  (TOEFL O
TIo). 202289 AURICZRLIZbDZAMET D, Bl A =27 OFHIZOWT, TOEFL @
GAIT LR R N BA 5 B 7 (202 5) FERFTKFRFR LR/ 058 R KFEBEA
FRAMERE (JE5E) ABR IOV T (TOEFL 2 = 7 42i) | OfRIciE> 28, 20244 7H15H
() EFTEHERENAATRESEIIC, Aa7 UAR— FOFEFGERE BEICITS 2 &
IELTS D%5& 1% TELTS Academic 0 IELTS FifRAEIHE (Test Report Form=TRF) DJFAZ A%y L,
2024 7H15H (H) £TITPIF 77 A VBT web HES AT AT v 7 r— RT5Z &,
HFERE DYV IZICE D Kol Haah e CxZlT 52 &,
KT 1 AFPRFE LR ST B T LicE . EIMET RIABOF L, SMERE
DRERZEWET D,
English skills will be evaluated by official score of either TOEFL or IELTS (TOEFL score is
recommended). The official score for the test taken in September 2022 or later will be eligible. To submit
the TOEFL score, applicants need to follow instruction from school of engineering: [Notice regarding
Foreign-language (English) Examinations in 2025 Graduate School of Engineering, The University of
Tokyo Entrance Examinations (How to submit TOEFL score)]. Request sending your score report
early so that the University of Tokyo receives your score no later than Monday, July 15th, 2024.
To submit IELTS score, applicants need to upload the scanned Test Report Form-TRF of IELTS
Academic as PDF format to the WEB Application System no later than Monday, July 15th, 2024. Take
English examination early enough to meet the application deadline.

*¢Note1 The evaluation of English skills shall be omitted for persons who have completed or are expected to
complete a University of Tokyo master’ s program or a professional degree program.

4. FEEVERRFIZ, WEB HES A7 A ECHEERBROERE B2 ATHZ L,
When preparing the entrance application, select the choice of subject for written examination in the

WEB Application System.
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Examination subjects are as follows. Written examination will be conducted on Hongo campus.

A.

45 30380R Written Examination
OB OB H
Subjects

i £
Note

1) —fREERE Ckik1)
Regular education subjects (3¢1)

2], T B @9 bbb 1 S& HER
RFICEIR L TR 5 Z &
HRERFIZ s 1 72 b O LS OF H 2 2B L2 5 E 1
I, EOMEITES L 2D,
At the time of application, select 1 regular education
subject to take for the exam (from mathematics, physics,
and chemistry).
If you take any other subject aside from that you report
at the time of your application, your answers will be
invalidated.

KL ARPRFEHE LRSI AR A E T LA e T RAARDOHIL, —

AR OREBR A BT D,

*Notel This examination shall be omitted for persons who have completed or are expected to

complete a University of Tokyo master’s program or a professional degree program.

—fRBER B OB & R

Fields for Regular Education Subjects and the number of problems

b - BOTESY I J Oy iR
Mathematics < HREL - 7 — U fENTIS KO AL

- R - i

- PG - R
- il - AR, BRI, £ ofth

s X7 MV - ATE - [EAE (B

- Differential and Integral Calculus, Differential Equations
« Series, Fourier Analysis, Integral Transform

+ Vector, Matrix, Eigenvalue (Linear Algebra)

+ Curve and Surface

+ Function Theory, Complex Number

+ Probability and Statistics, Information Mathematics, etc.

UL ENSHBESND6 D) Habh3 MaRATHRETHZ &,
Examinees are requested to select and answer three of the six problems
from the above fields.

YR J15-
Physics T
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+ Mechanics
+ Electromagnetism

U EDGE N HEIND 2 BT R TIZOWTHET S Z &,
Examinees are requested to answer all two problems from the above

fields.
ez - YR
Chemistry - R
- AR

+ Physical Chemistry
+ Inorganic Chemistry
+ Organic Chemistry

L EDSE B HBE SN S 3fD D bk 2 Ma@ATHRET D Z &,
Examinees are requested to select and answer two of the three problems
from the above fields.

B. Huki%k Oral Examination

R A FRER O Ol ekbR Tl B LR SUFIEONS (72132 b DIFE3ERE) & AT
WCNFARITAFFE LTo 2 & IR 2 AR EEME A 22 HERIZ DWW T RIS v /32 (2T 3 0 77[H
OfEReRR (HERFEER EHAM) 2179, M0 - ) - a3l a=r—2a U J) - KEEH &
i3 2%, HEERFICBWTL, BERmIIE (732U D583 12OV Tt 5 &
EHIT, BRI AR A RS 2 L, INOEHGHT LD DRT—FRA L T LT
vT—=var 7y ANVERERL, MREEBRY BICRERAITS Z &, FRIFMIT 1 5 M UN CTRESTE,

glEfix, 1 50MOMMZIT 5, BEEmIMAELZZITTOFRIL, ZOEEZ A HHMKT 4 BN
WAER T D2 b, EERRBEETHERONNC202 49 ARKABFTIETPEDEIT. LD UK
ey LIFZICROOMIEER LT . ZOEEE M CHHMTABPINIERT S22 &, Znb
DERE T X TCPIFEROEBE 77 AN LEbD%E, 2024F8A23H (&) 1 7THETIC, &
BIPEEST LD A b~T vy Tu—F 42528, Fo, BHDEEAT A NIZHOWTH POF 7 7 A /LD
BAXT20244F8H23H (B 17TRETIIYvyFa—FF52L, 7y7a— KA D URL
X, 8 A RRAIZHBIINANA A= V=T VU THEODU = 7% A MIB#HT 5,

The oral examination for the doctoral course will be held on Hongo campus and require approximately 30

minutes, during which questions about applicant’s research thesis (or equivalent research performance)
of his/her master’s level, motivation for research in this department, basic knowledge, and English skills
will be asked. Please prepare a Power Point Presentation File to explain your graduate research, and

present it on the date of the examination. Presentation time will be strictly limited to 15 minutes, followed

by 15 minutes of questions and answers. Applicants who have been carrying out master’s thesis research

must prepare the abstract as reference materials. Abstract must be within A4-sized 4 sheets. Applicants

who have obtained their master’s degrees or will obtain them by the end of September 2024 must prepare

his/her thesis itself (or its equivalent) and its abstract within A4-sized 4 sheets. These documents should

be uploaded to a dedicated site, which will be informed later, by 17:00 on Friday, August 23th, 2024 (Japan

time). Also, presentation slides should be uploaded as PDF format by 17:00 on Friday, August 23th, 2024
(Japan time). The URL of the upload site will be posted on the Department of Bioengineering website by
by early August.
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Oral examination will be held on Wednesday, August 28th, 2024. Details on examination room and
schedule of the oral examination will be announced by email no later than Friday, August 23th, 2024.

C. H1HHBREFITOWVTIL, 202 541 AURIELGRmUCE L G Z1T 5, O AX
B CHEIT 5,
Applicants who pass the first selection will be interviewed regarding their master’s thesis after January,
2025. The date of the interview will be notified later on.

6. AREFEKZLTIE, 202544 AANFOMIZ, BEEHETHEICOWTIE2 02 441 0 A ANFEERD
Do 1 0 AANFEMET D DL, TRUIZER WEB HFRS 27 LD EMIZ Z D F Zit#l T2,
mB., BEERHETERLOCIC2 0 2 449 HETPEZIZOVWTUL, AFERHICEDLT 9 HIZE
BERET D,

This department will accept new entrants in April 2025, and will also accept former graduate in October
2024. Applicants who wish to enter in October should fill in the specified space on the WEB application
system. Applicants who have obtained their master’s degrees or will obtain them by the end of

September 2024 will receive the final result of the entrance examination on September regardless of
entrance schedule.

7. KRFELTIE, HEARATOHBZZ I 5,  GROLRFRE T RMERHE R R A
FAEEIEBH, )
This department will accept Application Schedule A (Refer to the Guide to Entrance Examination,
Graduate School of Engineering, The University of Tokyo.)

8. Z Ofth Other Points of Consideration
(1) WEDOANRBEIZOWTIL, LFERMER AR — L=Vl H DL 2R D2 L,
To see the past examination problems, refer to the website of School of Engineering:
https://www.t.u-tokyo.ac.jp/soe/admission/general past.html
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Department of Bioengineering
Entrance examination schedule for Doctral course

[ A B%2) Schedule A

o ik (HHRIIEER

R H H 53
Examination subjects Day & Time

HF 6 [N S 3 EEIN
202448H26H (H)

SO ER Mathematics: Choose 3 13:00~15:30
Wrriten examination
problems out of 6 problems Monday, August 26th, 2024
—fEE o

Wi 258 202448H27H (K)
3FH Physics: 2 problems 13:00~15:00
i ysICS: 2P Tuesday, August 27th, 2024

1RHH

R

{2 3D 2 BHERIR
Choose 1 o 20248H27H (K)
subject out of 3 Chemistry: Choose 2 9:00~11:00

problems out of 3 problems Tuesday, August 27th, 2024

MR EER 202448H28H (K)
Oral examination Wednesday, August 28th, 2024
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