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If you have any questions about this guide, contact the followings.
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Administrative Office of Department of Bioengineering
T113-8656 HUAHF SCARIXAIL 7-3 -1
Tel: 03-5841-1673; Fax: 03-5841-1674;

E-mail, officeJP@ bioeng.t.u-tokyo.ac.jp
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Ryo MIYAKE, Professor (in charge of academic affairs)
Tel: 044-223-7031, Fax: 044-223-7032
E-mail: trmiyake@mail.ecc.u-tokyo.ac.jp

B R — 5~X—7 URL: http://www.bioeng.t.u-tokyo.ac.jp/
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This guide is a supplementary application handbook for the preparation for the entrance
examination of the Department of Bioengineering, at Graduate School of Engineering, The
University of Tokyo.

NFRER L, B - BRI O VW TIT 9, RENFIITZHRE .05 - HBE
H #BRAR - A F D=7 U U THLOHEE « #2808 & DR
EOEWMMPFEH SN TN D, ZRAEHEIL, AT 52 &,

The entrance examination will be held for Master’s program and Doctoral courses. In this
guidebook, we will address what applicants need to know, examination subjects, schedule
for the test and information about the professors and the research activities in the
Department of Bioengineering. Please read this guidebook carefully.

ELEREONFREBIZHOWTE, BIFOT 4 7V U THLWMER - ERR - BilR -
bR - MESR - AR EOFEBE 218 U T > e ElEF ) 2 HIET D,

By this entrance examination for Master’'s course, we will examine your general
knowledge acquired through your undergraduate study, including physics, electronics,
mechanics, chemistry, materials, and biology.

ARRIZHOWTARAR GROERI HAVUE, RARISEEHE L2V kiEl+25 2 &,

If you have any questions about the entrance examination, please contact us by using
the contact information indicated on the cover page.

Fo, MMEETOMEAFICONT I HIZHY EWGEER, B82S T 2 WHEITHE
LIZWEEIZIE. BB (WH%E) #9 (p15—p32) 22452 &,

If you would like to know more details regarding laboratory research activities, or if you
would like to consult with professors with whom you wish to study, please contact them
directly by referring to the staff (research) information. (p.15—p32)

NAF T V=T ) THEOHE - MRABOBEIILL TICFE T2, HHAR— L —
¥ (http://www. bioeng. t. u-tokyo. ac. jp) &b HMAAICFEH SN TNWD DT, ZBRIZHT
STEINBZRDZ &,

Details about the Department of Bioengineering are described below, but you can also
refer to our website (http://www.bioeng.t.u-tokyo.ac.jp)

HE : AREANA=a VORARDBERTH LI, FFEAN— a VITRBREFROH 5
alE, ARGEAN—Ya v ESRT 5 L,
Please note: The Japanese language version is the authentic copy and should be
referred to when questions arise about the English language version.
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Department of Bioengineering, Graduate School of Engineering, The University of Tokyo
Special selection of foreign students (April Admission) Master’s Program

and Doctoral courses
2017 Examination Information for Examinees,

1. RBRER
CORNEICGHEEHD RERHRE(p.6 7213 10) ] 22452 L,
Day & Time

Refer to “Examination Schedule, p.6 or 10” in this guidebook.

2. A R &
FOXRKRFARIF v " A TS SAE 15 65
HURER - TR TRE K0S 1 04y, AL TIROKAT LV ESK 1 043,
HOWH TARB=TH] L#EHEI2 057,
HoE RIL R A =TH] LSRN 2 05
SRR RN (A7 — R R) XD RERR 3 4.
[ROKIEFIRT) LV EHKI 5 4
SR X, BB 15 DRTE CICTEDHRBEIZAET 52 &, ELZNTENTHEIT.
FRBREEEICH LD Z &,
Location
The University of Tokyo, Hongo Campus, Room 56; 1% Floor, School of Engineering
Bldg.No.5
Subway: From Nezu station (Chiyoda line):10 min. walk.
From Todai-Mae station (Namboku line):10 min. walk.
From Hongo-Sanchome station (Marunouch line or Toei-Oedo line): 20 min.
walk.
Bus: From bus stop University of Tokyo Grounds (School bus): 3 min. walk.
From bus stop Todai Seimon Mae: 5 min. walk.
Examinees must enter the examination room 15 minutes prior to the start of the
examination.

3. # 4T M

(1) =B

(2) BffrE CUITy—T7Xr i) (LI A, R (FE EXUIATRA) |
gt GHEEREZ 0 b o) 20 TREs 552 L,

(3) EHMEHFREBROEITIHIZOW TR, HERIZEWTHNZERT A2 b b D,

(4) HEEFL, RAREBAZECERZ Y > T, IAVFEICAN, MEIHZHIZE T 720
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ZEFITHOTTWEEGA, RIEEHRRT), BFEtE LTHEHAT 2 Z L3O R0,

Items to bring

(1)Examination admission card.

(2)Black pencils (or black mechanical pencils), an eraser, a pencil sharpener (a
desktop pencil sharpener is not allowed) and a watch (watches solely with time
measurement functions are allowed).

(3)The department may notify you if there is any items to bring for specialized subject
test.

(4) Cell phone use is strictly prohibited throughout the examination. Use of a cell
phone as a watch is also prohibited. Turn off the phones and other devices, and
place them in your bag.

. RRRFOBEEH
(1) FERBAIATZ DIBHITFF S 7220,
(2) BRI O ML, FRIE LTRSS 220,
(3)  FABRRFHI, ZBEEAFIHLEICES 2 &,
(4) HBRREEONFICE L TiX, BEMEFFI R0,
(6) FREMMI LIZZBREFZRLRAT L L, RAITFNTTRE 20,
(6) MREAA - RGN - TESHARITFBIR - TR 5720,
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 as a general
rule.
(3) Your examination admission card must be kept on your desk at all times during the
examination.
(4) No questions regarding the examination will be allowed.
(5) Enter your examination admission number on each of the examination answer
sheets. Your name must not be written on the sheets.
(6) Applicants are not permitted to take home the answer sheets or problem booklets
after the examination.
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Department of Bioengineering, Graduate School of Engineering, The University of Tokyo
The Entrance Examination on February (Schedule B)
Special Selection of Foreign Students (April Admission) Master’s Program
Guide for Applicants
1. AFEREEIL, RERELTRBAFER AT 58 ThHE, BREUSERZ Wb,
2. MEZHLETLHBICTOLTERE L., KiFzzl Tk 2L,
3. EE2METLHUELZARNE THER] (. 1) IRAL, "M A= P=7 U v JHE
~DONFRAE & T T RUTER FG IR 5 2 &,
4. HBBEIXTROLEBY,
1. Applicants are those who are qualified for admission to graduate school master courses,
regardless of qualification acquisition date.
2. Applicants must contact and gain approval from professors with whom they wish to study.
3. Choose the professor you wish to study with on questionnaire sheet (p.11) ,and submit it along
with the application form to the office of the School of Engineering.
4. Examination subjects are as follows:

A. Z0EER Written Examination

OB B R fii £
Subjects Note
1) 4 ] B Vp274E2 H LAKRIZ 52k L 72 TOEFL-1iBT & 72 1%
# 7 (TOEFL 1TP® TOEFL-PBTOD 2 2 7 —Z & & & b I HT 5.
English (TOEFL 1TP® With application form, submit TOEFL-iBT or
TOEFL-PBT score that you had taken after
February 2015.
2) & ] F H NAFT =T Vo 7T 5B oW T
Specialized subject R19, BRI 5 NNCmEME, CERRN %
9,
We evaluate specialized knowledge, logical
thinking and writing communication skills on
guestions about Bioengineering.

B. HaiEk Oral Examination

ELIRERA B O DR TlE, 22EMRONE & RFBUZANFZITHZE LT 2 LIRS T
B AR I IR R IC oW, 1 5 RIRRE O NEERAR 21T 5,

BT (FEEMTEEIT > TORWKZOBEIZIFZ IR 2 3ENF 7)) DN % 1 8E Tt
TEHEDDORT—RA L LB T—ar 77 A0 (BN ZFEANCHEm L, 0 iRaERY
HAA30 R KRB LTRERTIZE (FLPrTF—a 77 ANLOHKIRR 2 B —I3RE)
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FERIFE 6 D LIN TS, 51&HeE . 1 O pRREOEEZIT 9,

HEERRIEAATEE/ZR PC 7' n Y = 7 # —3 L UM Windows O PC TS ITHER STV 5, 7272 L
2450 PC OAARIZ Windows7, Y 7 Mid Microsoft Office 2007 D A = = —|T K& %.’) Word/Excel/Power
Point LR 5DT, HONCODHEBNMNEDTF = v 7 2{T-oTE T L, (I BRITITAHD PC 2HKH
LTEALTHEXV,)

The oral examination for the master course will require approximately 15 minute. Graduates will be
asked about their research, motivation for research, and general knowledge of the department.
Prepare a “Power Point presentation (fewer than 5 pages)’to explain your graduate research and
present it on the date of the examination (January 30th). Presentation should take no more than 5

minutes. Photocopies of your presentation are not necessary. A Windows PC will be prepared for you
oral presentation with Windows 7/Microsoft Office versions of Word, Excel, and PowerPoint. Please
check compatibility with these formats, and if necessary, bring your own PC for your presentation.

5. KRB CTOBKEDANFIL, FHR2 9F A ANF LD,
This examination will accept new entrants in April 2017.

6. Zofth
(1) $FEALHE L O Consultation with professors
EEREICEBNTTWIZWIFENRICOW T, TORELZHFET 288 FEEMMEZR) Ihng
PELENTE D,
Applicants may contact in advance professors with whom they wish to study about research plans.
(2) AANRIZET 2 AR AFEIIONT S, RIS LZMWEOEEICHNEDED Z &,
If you have any questions about the examination, contact the office written on the cover page of this
department.
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Special Selection of Foreign Students (April Admission) , Master’'s Program,

Schedule B
AR H H iR R I ESE AL
Examination Subjects Day & Time Location Items to bring
e _ HFEERE & & bIcigH
Zit English L L
Submit with application
o documents
B | TOEFLAR 272 H
Written ) .
o Submit official
Examination
TOEFL Score
HHREH F%29(2017)4£1H30H (H) TERSHAE | Feat A EWriting
Specialized subject |Monday, January 30th,2017 1PE565HFE = implements
10:00—~11:00 Room 56, R
1% Floor Examination
CREAFH 9:45) Bldg.No.5 admission card
Stand by at 9:45
R%29(2017)F1H30H (H) | ZBREEARFIC SR
R E R Monday, January 30th,2017 ENTE Examination
Oral Examination 13 : 00~ Will be informed | admission card

with exam
admission ticket

TR E R
Presentation
materials

EEHRH % LOREICEY R BN,

BB RO D LT D,

Attention ¢ Applicants who are late without a valid reason will lose the opportunity to take the exam.

(LB, NaRER & b

FRERBEARIFZI D 1 5 43 Al E TICHTE OB, E7ITERICAETL L)

(Applicants should enter the examination room or waiting room 15 minutes prior to the start of the

examination, whether written or oral.)

B OBRZGEAESE « PR 29(2017) 4 1 H 30 H (H)

NAF 2 v=7T Vo JEHEEEE(TEL03-5841-1673, 1651)

Department of Bioengineering Office

Urgent calls on January 30th (Mon.)



TEL:03-5841-1673%E3%80%811651

FIRRFREMTERMMARNAS T2 V=T )V THK
RERAR (B HER)
ELRRE
AZEERERN
Department of Bioengineering, Graduate School of Engineering, The University of Tokyo
The Entrance Examination on February (Schedule B)
Doctoral Courses
Guide for Applicants

1. AFERE L, KRR SRR ATER 2 AT 2F THIE, £ OHLI LOERKIUGE

WaEMDIRN, 72720, 6 FHlETFHAEFTIIFE AL OF L, LERFER OFERIEA &7

RSB L 722 DT, IROMEAKITERE L, SZRICKVERIEREZZ T 52 L,
LEfs ] TRuPERF BRI T — & 7ERE 03-5841-6038, 7747

2. FBEEMLETHHBICTOLTEL L, KiExxzIT T I &,

3. Bz mET LHUEH ZARNE TRERE! (0.13) IZRAL, "M A= V=71 THK
~DONFRAE & I T RMPER IR 5 2 &,

4. ABBHITITRROLBY,

1. Applicants are those who are qualified for admission to Doctoral courses, regardless of

qualification acquisition date. However, applicants who had graduated or will graduate 6-year

medical school need a preliminary examination and a permission of School of Engineering. Please

contact the following address, and ask them concerning the entrance examination.

Tel: 03-5841-6038,7747 Office of Graduate School of Engineering

2. Applicants must contact and gain approval from the professor with whom they wish to study.

3. Choose the professor you wish to study with on questionnaire sheet (p.13) , and submit it along

with the application form to the office of the Department of Engineering.

4. Examination subjects are as follows:

A. ZEE B Written Examination

s BB H i %
Subjects Note
1) 4t ] i (%) PR 2TH2 A LA IZ 52 BR L 72 TOEFL-iBT & 7213
# ## (TOEFL 1TP® TOEFL-PBTO 2 =1 77— & & L b IR HT 5,
English (TOEFL 1TP® With application form, submit TOEFL-iBT or
TOEFL-PBT score that you had taken after
February 2015.




2) & ] % i NAFT V=T ) 7T 58I OV T
Specialized subject M9, B2 0 NNCHmEME, CERBL

ZM 9,

We evaluate specialized knowledge, logical

thinking and writing communication skills on

guestions about bioengineering.
KAPELRBEET L, BT AL OFTAMNEGECEE) ORRE BT 5,
Those applicants who have graduated or will graduate from master’s course of the University of
Tokyo may omit English examination.

B. Hik#%k Oral Examination

@iﬁﬁﬂ%ﬁ%®mkﬁ%1i ELERmSCTTEONE (7T UMD HH5EER) & AR
BUZNFARITHIGE Lo 2 & EIZRET 5 AR 22 FNEkIZ DUV T, 3 0 /0 M O &Y 725K (l:l
FARR LAM) 2179, RERRICEWTL, Bmsehize (7232585 |
WTHIAT S & & bI2, MERRICKT DHFEIE 2l ~% Z &o_m%%ﬁﬁﬁétw®ﬂv—
ﬁ4ykfvfy%—ya/774w%1WVaAMw%Em CHEfR L, moREERM e (1530
H)K%ﬁbf%i%ﬁﬁ&&(foV?wVaV774w@mﬁmﬂt~ipﬁo%%%%

5 N ThiSF, BlEfiE, 1 5 0REOMEAIT o,

it\éﬁ®ﬁﬁgﬂkbf ELfm 2 AT T OEE, T DOEE % A4 HIHMS A FEE] T
AKPINIZHER L, EEE LTSRS32 b, EIE LR IIIEE KL VDL EIE, 0
AR S L LIFZCRODMTEER 1 a2 5 302, ZOHE A A 4 HJHAIS A ] C
ABPNITHERR L, BB E L TH ST 52 &,
The oral examination for doctoral courses will require about 30 minutes, during which questions
about the master research thesis (or research results), motivation for research in this department,
and basic knowledge will be asked. Please prepare a Power Point Presentation File (fewer than 10
pages) to explain your graduate research, and present it on the date of the examination (January
30th). Presentation must be no longer than 15 minutes. Photocopies of the presentation file are not
required.

Applicants who have been carrying out master’s thesis research must bring 5 copies of the abstract
as reference materials on the examination day. Abstract must be within 4 sheets, A4 size and
printed only on one side.

Applicants who had completed their master’s thesis research must bring the thesis itself or a
substitute. In addition, applicants must bring 5 copies of its abstract which are prepared within 4
sheets, A4 size and printed only on one side.

HEARR I ATAE/R PC 7’ 0 ¥ = 7 ¥ — 8 KL U Windows D PCITABFICHEF ST D, 7277 L
£33 PC ORI Windows7, 7 Mlid Microsoft Office 2007 D A = = —|Z JX % Word/Excel/Power
Point L225DT, HHNLOEMMEDT = v 7 217> THEL T &, (E: FERITITHASLD PC 2 Ff
ZLTHERLTSH XW,)

Windows PC and PC projector will be prepared for the oral presentation, however, please

note that the versions of Word/Excel/Power Point are Windows7, Microsoft Office 2007.
Applicants should ensure their data are compatible with the PC. If necessary, applicants may bring
and use personal PCs for presentation.



5. KBRTOEREDNFIL, Fal2 9F4AANFELRD,
This examination will accept new entrants in April 2017.

6. Zofth
(1) $ERHLHE L O Consultation with professors
LRI WD TITO I WIFRENFIZOW T, TOIEEE2HET 258 (HEMNMZR) |
WEDESLZ ENTE D,
Applicants may contact professors with whom they wish to study.
(2) AARIZET 5 AHALREFEICHONT S, ZHUTRRH LZfWEbREEICHVWEDE S Z &,
If you have any questions about the examination, contact the office on the cover page.
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Doctoral Courses

Schedule B

admission ticket

B E H H 153 AR Y I FiZih
Examination Subjects Day & Time Location Items to bring
e _ HBEEE S &b IZiH
Jeaf English L o
Submit with application
it | TOEFLAs - | 200U
Written e
o Submit official
Examination
TOEFL Score
EAEERE V%29(2017)4E1 H30H (H)|  LAEsEAE | 450 A AWriting
Specialized subject |Monday, January 30th,2017| 1[56:#E#= implements
10:00~11:00 Room 56, Z BRI
1* Floor Examination
CREAFH 9:45) Bldg.No.5 admission card
Stand by at 9:45
WRk29(2017)F1H30H ()| SBREEEATRRIC SRR
R E R Monday, January 30th,2017 BNTIE Examination
Oral Examination 13 : 00~ Will be informed | admission card
with exam FEFER

Presentation
materials

EEHRH % LOREICEY R BN,

BB RO BDLT D,

Attention ¢ Applicants who are late without a valid reason will lose the opportunity to take the exam.
(FERLRER, HORaRER & & RBRBIAGIFZI D 1 5 47All £ TICATE OFBRE | EITESICAET L L, )
(Applicants should enter the examination room or waiting room 15 minutes prior to the start of the

examination, whether written or oral.)

B OBRZGEAESE « PR 29(2017) 4 1 H 30 H (H)

NAF T V=T ) o 7 H R (TEL03-5841-1673, 1651)

Department of Bioengineering Office
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Urgent calls on January 30th (Mon.)
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Questionnaire Sheet for Special Selection of Foreign Students
(April Admission) Master’s Program Applicants

* RTREEL ZOREEZ RS L TTERMIARESMICRHOZ &

R KZERER TERFER « A G2 =T ) THIK
50 087 5k
=B 4 Tl

Name in full (Examinee ID
£ ( : number)

RF SER - BFSER
Hiy A S - B

(Graduation university)

(Names of university, faculty and/or department)

AL M ED | T
{EfT & BRhE 77
T 2k (Residence address and

telephone number)
H& (Current TEL :

address) Tttt = &
AL X

(Address and telephone
number of your current

laboratory) TEL : (Ext. )

SR
1k
BTLE

BETHHEL e 2
R (Name of your planned supervisor) B DG
(Signature or impressed stamp)

KL SR RIIRAT O EILH Y AL, (Do notiil)
B P PEET S REOEBREZEEIL TS 5o T B A,

(Be sure to obtain the approval and signature of the professor.)

EEICEEMAOBEERVRNETZEATDHZ L. 2B, ZThiZARKBROBEOEE L

Lfﬁﬁﬁ Li'ﬁ‘o (Describe the summary of your graduation thesis on the backside of this sheet. This
information is used for the questions in the oral examination.)

11



50 037 =R
LR A, HE
(Name in full) (Examinee ID
number)
REEMEOEH

(Title of your
graduation thesis)

RIEMIEONE (RO 5, BHY, HiER L OCICHEITRN & F DR R 2 BRI
40 0FRRETREATHZE, B, ZHEFHRREBROBEOEEE LTHEHT 5, )

(Summary of the research of your graduation thesis. Clearly describe the background, objective, methods,
results (or latest progress) and their significances in about 200 words.)

R Z BRI T AT H Y A, (Do notiil)

12
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Questionnaire Sheet for Doctoral Course Applicants

- MTREE L COREREZRAH L T LERM AR ELGMICRHOZ &

FOURFRF G THSRGER, « A A= =7 1 7 RK

50 378 = R

TR A i

(Name in full) (Examinee

ID number)
K 5
A ONES BRI
(Graduation university) Names of university, graduate course and/or department)
HEXITEDO | T
FEF & TR
j&i{fﬁfiﬁ (Residence address and
telephone number)
(Current .
TEL :
address)
= ==
AT B ge e &
LA R i
(Address and telephone m%%
number of your current
laboratory)
TEL : (Ext. )
BETLHEA o2
(Name of your planned supervisor) HE DA
(Signature or impressed stamp)

KL BRI SIIRAT AXLENIH D A, (Do notiil)
¥ PP S HAOKEANEBAILTH 5o T A,

(Be sure to obtain the approval and signature of the professor.)

HEIELHRXOBEERUCNEEZTEAT S Z L. 2B, ThidARBRROBEDOEE &

Lfﬁ)ﬂ LZF To (Describe the summary of your master thesis on the backside of this sheet. This
information is used for the questions in the oral examination.)

13



50 N7 Bk
T A G
(Name in full) (Examinee ID
number)
ELimsC oo A%
(Title of your master
thesis)

&L IEEONE (BFEOE R, B, HiEZe b ONIHEITIR & F DB H % R
124 0 O FRRETRHATDHZ L, 2B, ZHTARREBROBEOEEE LTHERT 5,)

(Summary of the research of your master thesis. Clearly describe the background, objective, methods, results
(or latest progress) and their significances in about 200 words.)

R LARREZ OB (LITIZ1 0 0 FRETRATLZL)

(Describe your motivation to do Ph.D. research in 50 words)

KL SR FIIRAT DM EILH Y AL, (Do notiil)

14
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Staff(research) Information

AERDHE - ARICEDLIBEDOME L ERE. ARABZUTORICRLEY . il
[2DWLWTIE, BEHAR—LAR— http:/lwww.bioeng.t.u-tokyo.ac.jp ZSHBLTTF L, A&
WIEFT 5REREIE. TRROVWTNAODEKEICHAERIEEEXZ(THILICHRYET,
Addresses and subjects of research for the professors of the Department of
Bioengineering are shown in the following tables:

(1) ALY ba=H9 XAHWESE Bioelectronics

KR EX #R (EE#HE) BEIFERED)

Masao WASHIZU, Professor

TH8 258 62A4 5=, TEL: 03-5841-6344

e-mail: washizu@washizu.t.u-tokyo.ac.jp , URL:http://www.washizu.t.u-tokyo.ac.jp/

[(ART—<]

WM IEM P, FERHOERRELCEOEINEHHMRICED V- 1#E -1 52F0T=
Eal—>a OBEMERETIEEDIT. ChERAVERSFOMBDETA. HEEDHIH,
ITZEREMELTOIAZIERLET . EARMICZIK HEEA~NOHEZRA & OMAANEETR -
MR EERIEADIEA. 1 2FRECE DI CHFH L DNA FHAl - BTN - DNA-2 2 /39
HEERD 1 9F#EMf. DNAZREIGHE LESFRIOMELGELZTEVET,

Bionanotechnology based on Micro/Nano Manipulation
Novel biomanipulation technology at the single-cell and single-molecule level is developed based

on microfabrication techniques, where electrokinetic effects in micro-structures, such as
dielectrophoresis or electroosmosis, are used as tools for manipulation. Measurements,
characterization, artificial regulation of the activities, and utilization of the components as
functional devices of the cells and biological molecules are investigated.
Subjects of Research

* Molecular manipulation of DNA and its application to gene analysis

- DNA-based molecular construction

= Introduction of foreign substances into cells by nano-electroporation and the measurement of

cellular response

* Investigation of and control over higher-order structure of chromosomal DNA

+ Single-molecule manipulation of chromosomal DNA using electroosmotic flow

» Electrostatic manipulation of liquid droplets for micro-reactor applications

15



HiE 1 #ig (FEHE) (BERRIFZEUFRS)

Hitoshi TABATA, Professor

TI#B 12 SfE 209 =, TEL: 03-5841-8853

e-mail: tabata@bioeng.t.u-tokyo.ac.jp, URL: http://www.bioxide.t.u-tokyo.ac.jp/index.html

NAAILFAZHR - TF FZH ABETR
INAF “E” 2U, N F “I27 AT LY FOZHY RAMEEEE, £EERBENECENT-ERILE
MEEERICKDNATTNAR, T/ E B OHORERUYEN(ES - £EMFEICK S8
AL EDRZERGIH, TS5V KR ORBERIBETS AT EEFHARMERME L
F=INAATH RO RIZEZIE - EBEDH - BEVRAT L, £AFHORTLIZEAT 2HES
=k,
C TFIIAIYBAIRA A= TITEBERMEDIERE, DR TLERY
MRa. fHi. £ABEESFOKMKEDFEERL S VY,
- EFHBE - BEISXEVRMAHEINICLAMEFY T, F/ EEBE LY
- FJ BEEHIEANA A TN R & B 10 EEE 0D B 2o RS i

Fusion Bioelectronics & Biophotonics by Nanoscience
We study the interdisciplinary researches of bio-electronics and photonics by learning “from” and

“about” organism. Nano-scale controlled devices using human friendly oxide semiconductors are
an effective devices for low/non invasion and specific detection of pathological targets. A new
method based on THz-spectroscopy is also studied for direct detection of cancer cells and/or
hydration states of bio related materials.

- Non-invasive diagnositc system by terahertz spectroscopy and imaging,

- Non-labeled sensing for bio-related molecules, cells and tissues.

= Cell chips and nano-pharmacological sensors by quantum effect and plasmon

- Temporal-spatial control of cell differentiation by nano-controlled devices.

BH BE B (FEHE) (BEXEFIFEH ZFHFRE)
Hiroaki Matsui, Lecture
T5E 12 58E 207 5=, TEL : 03-5841-1870
e-mail: hiroaki@ee.t.u-tokyo.ac.jp, URL: http://www.bioxide.t.u-tokyo.ac.jp/

FeoME BRI /A &R - BB DB S
T - BRFENBEDERDFICHETHIERD FHMEEZAL., AanEEICEI DIRHERL - 181F
9%, M/NER TSN SR ES R OM/NMEERIEEEALI=/N1T vk (8- ERH) T
AT EHRAFEDREEZBEET
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Infrared near-field control for bio-detections and manipulations
We aim at detecting and manipulating biological function in the infrared/far-infrared range.

Near-field techniques on 2D and 3D nanostructures are advanced for hybrid measuring systems
with optoelectronic techniques at nano and micro scales, which reveals dynamic behaviors at
biointerfaces.

Control of 2D/3D nanostructured platforms for controlling near-fields.

Detections and manipulations of bio-information at biointerfaces.

Development of detection technique of biological function at nano scale.
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Realization of advanced Medicine through Fusion of Engineering and Bioscience
Realization of advanced medicine based on biomedical engineering, precision engineering,

electronic engineering, measurement technology, and control engineering utilizing recent
advances of life sciences.
Subijects of Research

Surgical Robotics

Minimally Invasive Precision Guided Therapy

Optical Mapping of Cardiac Excitation

Cardiac Electrophysiology
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Development of Innovative Smart-Materials for Diagnhosis and Therapy
We are developing smart-materials based on polymer science, to meet the needs of "Unmet
Medical Needs", collaborating with medical doctors and pharmaceutical researchers.
- Development of innovative support materials for surgical treatments
+ Development of stimuli-responsive materials (polymers) by physical energies such as laser or
ultrasound for various diseases
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Brain Electronics
Hirose laboratory opens a door to new interdisciplinary fields combining wireless electronics and

brain-inspired signal/information processing to realize next generation electronics. Many up-to-date
medical imagers and sensors using lightwave and electromagnetic wave generate
complex-amplitude data composed of amplitude and phase as well as polarization. Such data
possess special properties different from those of traditional images. We utilize the nature to
investigate new technologies to visualize what is unseen with conventional systems and/or to
distinguish what we focus on. We also develop new antennas and wireless communication
methods to link imagers and sensors to processing computers with less burden or restriction that
may occur in conventional hard antennas and wiring environment.
Subjects of Research

Brain-like signal processing

Adaptive sensing and imaging

Flexible wireless communications
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Medicine meets computer science

The mission of our laboratory is to realize computerized surgery-assistance systems. The
methods developed and used by our group can provide intelligent integration of multi-modal
medical images, surgical operations captured by high-speed optical localizers, and vital signs.
They lead surgical simulating/planning software systems, computer-assisted surgery (CAS)
systems, and high dimensional medical imaging systems such as three-dimensional endoscopy
and four-dimensional (spatio-temporal) X-ray computer tomography imaging. Our systems using
these approaches have been introduced into practical surgery routines in several hospitals and
over 200 clinical cases have been successfully reported. We also have joined and collaborated
with several research groups developing surgical robotic systems.
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Quantum Beam Biomedical Engineering
Development of advanced compact electron linear accelerators and laser, their application to
bioimaging and pinpoint cancer therapy, advanced treatment planning, radiation biological
analysis and R&D based medical physics.
Subjects of Research
- Advanced compact accelerator/laser development

Pinpoint X-ray cancer therapy

Advanced treatment planning

Online visualization of DNA damage and repair

Medical radioisotope Production

R&D based medical physics
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Quantum Radiation Imaging and Instrumentation
Quantum radiation imaging is based on advanced radiation measurements. Microfabrication
techniques are utilized for large format arrays of imaging devices which include scintillation
detectors for positron emission tomography, superconducting microcalorimeter arrays for
high-resolution X-ray fluorescence analysis, and micropattern gas detectors for structural
analysis of molecules. Our focus is the functional imaging of biological and biomedical
applications using these advanced radiation imaging techniques.
Subjects of Research

* Quantum Radiation Imaging
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Single photon detection using superconducting sensors and their uses
Superconducting detector technology provides the ultra-high sensitive detection and the fastest

counter of the single photon from visible light to near-infrared or infrared light region. These
performance will definitely become the motivation to realize the unique bio-sensor and the
innovative bio-imaging method

- Development of superconducting detector for the bio-sensing application.

- Study of the biomedical measurement using the near-infrared light.

- Study of the radiation-biological effect using the ultra-high sensitive detector.
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Electromagnetic fields enable diagnosis of diseases at an early stage and non-invasive
treatment of the diseases. Our new methods of MRI enable us to visualize anatomical structure
as well as electromagnetic phenomena in biological bodies. Our group is developing compact
and user-friendly medical equipment for use in patients' home, and flexible thin film devices which
fit even the complicated geometry of the brain surface.
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Tissue Engineering based on Mechanoengineering

We are trying to establish regenerative medical engineering for regenerating living tissues in vitro,
synthesizing mechanical engineering, material science and cellular/ molecular biology.
Additionally, we are also trying to elucidate unknown mechanisms regarding how living cells sense
physical stimulations such as tensile stress, shear stress, and hydrostatic pressure at molecular
levels.
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From Tissue Regeneration towards to Organ Regeneration
We are trying to establish regenerative medical engineering for regenerating living tissues in vitro,

synthesizing mechanical engineering, material science, and cellular/ molecular biology.
Additionally, we are also trying to elucidate unknown mechanisms for how living cells sense
physical stimulations such as tensile stress, shear stress and hydrostatic pressure at molecular
levels.
Subects of research

* Regenerative engineering of cartilage under hydrostatic pressure

+ 3D scaffold forming engineering for cartilage and bone regeneration

= Non-invasive measurements for evaluating regenerated tissues

* Real-time multi-imaging of intracellular signal transductions under physical stimulations
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Surgical System based on Manufacturing System
Cutting-edge technology for medicine supported by mechanical engineering and bioengineering.
Subjects of Research
= Surgical robotic systems
- Computer-assisted knee surgical systems
- Remote minimally invasive surgical systems
* Medical Microrobots
« Ultrasound treatment systems
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Smart surgical robotic systems
Surgical skill assessment using a patient model, Skill extraction, Surgical robotic systems with the
skills
Subjects of Research
* Microsurgical robotic systems for neurosurgery and eye surgery
* Bionic humanoid as a surgical skill assessment and training platform
+ Surgical skill assessment for pediatric minimally invasive surgery
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Development of Minimally-Invasive Ultrasound Diagnosis & Treatment System and
Supercomputing for Biomechanics
We have been working on the topics related to medical ultrasound and human body simulation

using supercomputer. On medical ultrasound, microbubbles as ultrasound contrast agents have
been developed for the further applications of tumor ablation, drug delivery system, gene
transfection etc. On human body simulator, new method for biomechanical simulation using
medical image data was developed and the method has been further developed to simulate
various types of blood flows.
Subjects of Research

+ Minimally-invasive Treatment of Tumor using Focused Ultrasound with Microbubbles

- Medical Ultrasound for the Integrated Diagnosis and Therapy System.

- Development of Ultrasound Drug Delivery System using Microbubbles

- Development of Vascular Network Simulator and Hemadynamometer

* Blood Flow Simulations with Red Blood Cells
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Development of Ultrasound Imaging and Therapy
Ultrasound imaging is less invasive, it is small enough to carry. In recent years, cell-phone size or
tablet size systems are clinically used. We are researching the next generation ultrasound imaging
and therapeutic system for cancers.
Subjects of Research
- Ultrasound CT for early detection of breast cancer
- Minimally-invasive Treatment of Tumor using Focused Ultrasound
- Ultrasound monitoring technology for home medical care
+ Ultrasound Drug Delivery System
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Micro and extended-nano devices and application to single cell analysis
We develop fundamental technologies for micro/extended-nano (10-100nm) scale chemical and

bio devices. By developing the technologies, liquid and fluidic properties are clarified, and novel
chemical and bio devices are created. For example, single cell and single molecule analytical
device is one of the important Applications.
Subjects of Research

Fundamental technologies for micro/extended-nano space

Liguid and chemical properties in ultrasmall space

Applications (e.g. single cell and single molecule analytical device)

*¢In cooperation with Associate Profesor Kazuma Mawatari
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Clinical application of microfluidic devices
In our research, we will develop microfluidic devices and systems for clinical application by
collaborating with the university hospital and school of medicine . Particularly, micro-ELISA
(Enzyme-linked Immunosorbent Assay) system is one of main research targets
+ Development of microELISA system
* Application to real medical diagnosis utilizing blood and urine samples
2 In cooperation with Professor Takehiko Kitamori
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Design and instrumentation of micro-fluid systems
Modelling of micro-fluid elements for chemical process, and development of design tools and

instrumentation of micro-fluid system for biomedical diagnosis, environmental analysis, and
micro-chemical plant.

* Modelling of micro-fluid elements for unit chemical operation

- Development of model-based design tools for micro-fluid circuits

« Instrumentation of micro-fluid systems such as paper-based analysis chip,

modular-type onsite monitor
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Applied Microfluidic Systems - Device Technologies -

By applying micro/nanoscale structures fabricated through softlithography processes, we develop
microfluidic devices and systems to realize new experimental setups for cells, tissues, diagnostics,
etc.

Subjects of Research
* Fundamental technologies in microfluidic devices
* Cell engineering device
* Molecular Systems
= Microfluidic platforms for single cell analysis
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Design for Living Tissues
By exploiting innovative approaches including microfabrication techniques (MEMS) and material

science, we focus on development of 3D engineered tissues for regenerative medicine and
fundamental cell biology. We develop microfluidic devices and systems to realize new
experimental setups for cells, tissues, etc.
Subjects of Research

3D tissue engineering using microfluidic technology

Material synthesis and processing for biomedical microdevices
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As the society ages, irreversible organ defects pose great socio-economical problems, and much
attent ion has been paid to tissue engineering and regenerative medicine. Among the three pillars
of tissue engineering/regenerative medicine, we focus on signals and scaffolds and try to integrate
the two to create innovative implant devices, which locally act on host cells to induce regeneration.
Concretely, we aim 1) to develop high-performance structural biomaterials by controlling 3D shape
on nanometer to millimeter scales and analyze and improve their properties. 2) to develop novel
screening methods for bioactive factors (proteins, nucleic acids, small molecules) inducing bone
and cartilage formation, 3) to devise methods to place bioactive factors in biomaterials and
precisely control their release. Through these researches, we eventually attempt to create
intelligent implant devices that actively induce bone and cartilage regeneration.
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Design and fabrication of hydrogels for biomedical application
Hydrogels are water-filled materials which have similar composition with that of living body. Owing

to the similarity, hydrogels are promising candidates for biomaterials. We design and fabricate
hydrogels with precisely controlled network structures, and attempt to develop novel hydrogels for
biomedical application.

- Fundamentals of polymer gels

- Hydrogels for structural biomaterials

- Hydrogels for scaffolds in regenerative medicine
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Development of Functional Medical Devices by Design of Biointerface
The biointerface is created when biomolecules (e.g., DNA, RNA, protein, antibody), and
membranes, viruses, or cells contact a solid surface such as inorganic, synthetic polymer, or
bio-inspired materials. The aim of our study on biointerface science is to understand and control
the behavior of such biological objects on the surfaces and interfaces. We are developing
advanced medical devices designed by the novel biomaterials.

- Nanobio-sensing devices for cell diagnosis, e.g., cancer, virus infection

- Polymer nano-biointerface for artificial organ and tissue engineering

534 HITIN HEHE (FEEHE) (RTUTILIZEH FEHFEE)
Horacio CABRAL, Associate Professor

T%8 12 586 519 5=, TEL : 03-5841-6142

e-mail: horacio@bmw.t.u-tokyo.ac.jp

P EARBRDI=ODRAI—FFSYTTIN) =R T LDOERFE
F/RT—=ILTNA RIE, BREA—5 Y FOBENEGREDE=OHOIBIZHEEL TSy h 74—
LTHY. CNERATSHIET, UTLEA LOEKBROMTHNESIC L. DU L AH
DREMETEZZENTRETH S,

- BNABEDE=HDF /) T34 ADOR%

- NAZEMET ZREDEODT / T34 RO

s T/ TNAREERBFBREDA V2 —T 1 —XDHE

- EVRA YV FTEBIESND RSy I TUN) =S X T LD

Development of Smart Drug Delivery Systems for Diagnosis and Therapy
Nano-scaled devices are a promising platform for specific detection of pathological targets,

facilitating the analysis of biological tissues in real-time, while improving the diagnosis approaches
and the efficacy of therapies.
Subjects of Research

- Development of nanodevices for cancer diagnosis

- Development of nanodevices for targeted cancer therapy

+ Targeting of metastatic disease

« Targeting of tumor microenvironment

* Study of the interface of nanodevices and biological surroundings

* Development of pinpoint-activated drug delivery systems
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Bioinspired Polymers and Their Biomedical Functions

Novel polymer biomaterials have been developed based on a molecular design with strong
inspirations from the surface structure of cell membranes. That is, original polymers with
phospholipid polar group in the side chain, 2-methacryloyloxyethyl phosphorylcholine (MPC)
polymers, have been developed. The MPC polymers can inhibit surface-induced thrombus
formation effectively, even when they contact blood in the absence of an anticoagulant. This
phenomenon is due to reduction of adsorption of plasma proteins and the suppression of
denaturation of absorbed proteins. As the molecular structure of the MPC polymer is easily
designed by changing monomer units and composition, it can apply to surface modification of
artificial organs and biomedical devices. Moreover, we also apply the polymer biomaterials for
every bioengineering fields including cell-engineered medicine, pharmaceutical application,
development of diagnosis device, and protein-conjugated hybrid devices.
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Biological phenomena are composed of highly organized and specific molecular interactions.
We aim to dissect these biomolecular interactions from multiple points of view, and to screen and
design ligands that control them. We also advance bio-medicine in the era of bio-better and
bio-superior using diverse engineering approaches. To create a new generation of diagnosis and
therapeutics, bio-physical approaches are applied to the study of disease-related biological
machineries.
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Human organ engineering for regenerative medicine and cell-based assay;
Optimization of 3D organization and mass transfer

On the firm basis on chemical system engineering, we try to optimize 3D cellular organization and
mass transfer. To achieve the goals, we also try to best integrate stem cell biology,
microfabrication, biomaterials, clinical medicine or pharmacokinetics. On-going topics are
Bioprocess for mass production and differentiation of stem cells, @Engineering of implantable
liver and pancreas beta-cell tissues, @Cell-based assays for efficacy/hazard evaluations of
chemicals and @Biosensing devices using carbon nanofibers.
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Systematic design of biomaterials for tissue engineering and drug delivery

We aimed the development of novel medical materials and devices based on chemistry,
chemical engineering, and biotechnology. Especially we design new injectable hydrogels,
nanogels, microgels, gel sheets, and gel sponges. Examples of research projects are as follows:
(i) development of new in situ cross-linkable hydrogels, (i) anti-peritoneal adhesion materials and
hemostats, wound dressing (iii) drug delivery for the treatment of peritoneal dissemination,
mesothelioma, cirrhosis (iv) oxygen carriers for tissue engineering, and (v) scaffolds for
regeneration of islets or bones.
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	Medicine meets computer science
	The mission of our laboratory is to realize computerized surgery-assistance systems. The methods developed and used by our group can provide intelligent integration of multi-modal medical images, surgical operations captured by high-speed optical localizers, and vital signs. They lead surgical simulating/planning software systems, computer-assisted surgery (CAS) systems, and high dimensional medical imaging systems such as three-dimensional endoscopy and four-dimensional (spatio-temporal) X-ray computer tomography imaging. Our systems using these approaches have been introduced into practical surgery routines in several hospitals and over 200 clinical cases have been successfully reported. We also have joined and collaborated with several research groups developing surgical robotic systems.

