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ZED B - 2 Objectives and Outline of the Course

H | £8YWERZNBF TTHONTLEIHEORBRLLUOZNLEHDDOY EDELY BREICOWTERAFED D, FEHFADOHE
N, TNENOFFAOHEELIPZENSEH DI Y EDELY AREIZODWT, BEF%EHIFTFESICERT 5,

T | Researches carried out in the field of Material and Life Science in KIT are described with the emphasis on the relation with

“Monozukuri”, or creative design and manufacturing. Representative examples are presented by professors in the division of
Applied Biology, Biomolecular Engineering, Macromolecular Science and Engineering, and Chemistry and Materials
Technology.

i

FBEOREHIZ Learning Objectives

B | £oREOMREGRE L CALAIND D EMB,
EAFMRIOME L ISRICOWTDEBREED 5,
MEMEF O ESBIC O W TDOEBREFD D,
DFZOMELIGBIZOWTOERE FH 5,

KRB DR EIGBIZDOWTDEREZED D,

To find out what can be created by applying life science research.

b

To understand research and applications in polymeric materials.
To understand research and applications in materials chemistry.
To understand research and applications in molecular chemistry.
To understand research and applications in functional molecules.
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BiZDERE O FHBE# / Fulfillment of Course Goals (JABEE BIERIH D &)

=
H
ES

REETEIER Course Plan

No. 15 B Topics AZA Content
1 B | #14&8v=x REROANRE A ZFRAT 5,
% | Guidance Explain the guideline of this lecture.
2 H aRFomrs A (1) EYERMAILIELHE LT, EYBRROEROEEFNBICOVWTBANLET,
= | Life Science: Research and | Firstof all, the direct use of biological resources will be introduced.
applications (1)
3 H aRFoMIELISAH (2) TS LPR ‘//\°7E0)T%QE%EKE?’%>C<‘:’G\ TREEZF 28 EEY B9 AKRICD
WTHNT
= | Life Science: Research and | Methods for creating animals with new traits by functionally modifying genomes and
applications (2) proteins will be presented.
4 H wRlFoMIERLISA (3) RKERRLBERE
% | Life Science: Research and | A lecture on fermented foods that contribute to health and longevity will be offered.
applications (3)
5 H | 8o0FMBomR eI (1) | @0FMRHIcEWTiE, BEAL TR B RIGPHEEREICEVWTH,. 7V hLARIG
NEER Q%U’&?Ho’(b\% ARIET EIEFREDFMEHCED 2EANLZ VALK
ISEERY B BT B,
& | Polymeric Materials: Research | Polymeric Materials: Research and applications (1)
and applications (1)
6 H | &pFHRoMER eGSR (2) | BREMEMEONZEE SISAIC DWW TENT
Z | Polymeric Materials: Research | Mechanical properties and applications of h|gh—strength fiber materials will be
and applications (2) introduced.
7 H | @9 FHRoOMEREA (3) | BEEEEREFEINIYEEIL, BT NA ZACKBEBRT N RICAL LN, 2&%
F T, BRFEROF Y Iv MR OBRERRDAEE ZOYHEIC DO WTENT
% | Polymeric Materials: Research | A group of materials called organic semiconductors are used in light-emitting devices
and applications (3) and photoelectric conversion devices. In this lecture, methods of crystal growth of
organic semiconductor oligomeric materials and their physical properties will be intr
8 B | #EMeZomEReIsA (1) HD DY ITRIE R, %“-Mﬂ@#v??7U€—>37EODT\%@%%t
DEMEERG L. BAROIZRBNT
&= | Materials Chemistry: | The meaning and necessity of characterization for materials, which is essential for
Research and applications (1) | manufacturing, will be explained . In addition, some examples of materials
charactreization will be introduced.
9 H | M2 ER e IS (2) FELGMRITHZH T ACDOWT, ZDRR, K. BEE&EERICOVWTERNLH 2T
BN L, O VICHT BT IO —FOMEREEZ B,
& | Materials Chemistry: | | will explain the features, composition, and manufacturing methods of glass, which
Research and applications (2) | is a familiar material, using specific examples, and think about how to approach
manufacturing.
10 B | 2FfZomELIGH (1) /\? IF/ A=F (nm) AT —LOREIZFLIEFITNIVWHS, HFOBEETRK
THHT DL, TORELFROI-DISAEOETORFAEFENICH I HEEZREL
’C%ﬁ'ﬁ‘%ﬂ;&\ FRRNVEEZTRY, ZOFEFELT RSB ZBNTHEEHIC,
BEET 20FHICOVWTHEHRT %,
= | Molecular Chemistry: | Molecules are very small with a size of nanometer scale. By designing the molecular
Research and applications (1) | structures ingeniously, they exhibit interesting properties such as spontaneous
alignment of all the molecules in a certain direction due to  the unique shape of the
mol
11 H | #F2omERe A (2) b FOREY ICITBERLEM TERINZEEYENH Y, TNoIFFT-bDEFE
ICARAIRGEMETH 5, RFETI iﬁ%%ﬁé%m IDOWTHIERT B & & H 1T, MEBEDIREE
ZAL D BEBEIE I RIFTHEICOVWTHBNAT
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= | Molecular Chemistry: | Functional materials consisting of organic compounds are indispensable for our daily
Research and applications (2) | life. In this lecture, an overview of organic functional materials will be given and the
effects of changes in the state of materials on their functionality will be expla
12 H | »FFomERe A (3) RUS—ld, 72RXF v o, TL, BHERELZ<OMBE L TEDNLTEY, SHEE
BREMELTERICHARINTWS, RY 7—@@%3’?%@éﬁiﬁ%’@ﬁ%%%ﬁﬂﬂ?é
EEBHIT, BIOHREL % K’C‘fnn
= | Molecular Chemistry: | Polymers are used in many materials such as plastics, rubbers, and fibers. They are
Research and applications (3) | still actively studied as important materials. This lecture will provide an overview of
the types of polymers, their synthesis methods, and recent research examples.
13 H | #eemEomER e IcA (1) 2Ry BRI EDEERESD T OREE EEEERIRICOWL TR L. EW%"J)‘?# )
BRI N EEMMRIODFERATE LUOCEE~NDIGHBICD LWTENY
%= | Functional Materials: | The structure and functional expression of biopolymers such as proteins and nucleic
Research and applications (1) | acids will be reviewed, and the molecular
design and medical applications of functional materials composed of biopolymers will
be introduced.
14 H | B o ER e ItA (2) ERER, BEEETHLLNDIAFT Y —iF, ED& S BREEEBL-ZITHEDN
HHOHEFHRL, TNISBELIAF 2P —DFREFITOVWT, BFOWERREEE
HTHND,
% | Functional Materials: | This lecture outlines the requirements that ion sensors used in telemedicine and
Research and applications (2) | automated agriculture must satisfy, and discusses the design of ion sensors suitable
for these applications including examples from the lecturer’s own research.
15 B | #E DFLRILTREEIEONTALTEY — VI K ) EREe % S - ﬁﬁﬁ?%ﬁfﬁﬁ’(“d‘é%
’7’:73)L//\/f7flﬂv— CEAL TR L. RITOMREFZBNT
% | Summary This lecture reviews the concepts of chemical biology, focusmg on well-designed
chemical tools to control and analyze biological systems. Recent applications and
representative examples of these tools will also be introduced.

JB1&515 Prerequisite(s)

B2 L

H
£

Not specially required.

BEBEATE (78 -

Required study time, Preparation and review

BE%)

S|

JL—#ETHDIDT, BEHOHEHIEE, I

BOREIFWL LWL,

-

=

It is necessary to attend every lecture because the toplcs change every time. 13 Professors give 13 different topics.

HR}E SEZE Textbooks/Reference Books

H | 7T¥XMEHY £HA,
Z | No textbook is necessary.

BAEETIm D AR R O E%E Grading Policy

H | BEHRETLICBEEOoNI2HABH I VWEREL F— FOBROAGHAHN 60 U EEERET B,

Z | A total score of 60 or more points is required to pass the examinations and/or reports assigned by each Professor.
B EE18% Point to consider

H

e




