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This lecture course will illustrate some of the essential concepts and mechanisms of organic reactions and synthetic
methodology for the efficient construction of drug candidate molecules. Practices of these subjects will help students’
better understanding of organic chemistry and its relevance to pharmaceutical sciences.

A ODFEELYHES LSRN RGEDOIER A ERT 2720 0RENT 70 —FEL ZOERICFHERD D
DERNDERZEELET D,

This course aims to provide students with fundamental knowledge and logical approaches to understand the correlation
between the molecular structures, physical properties, and chemical reactivity of organic compounds, thereby laying the
foundation for further applications in synthetic chemistry.

Bt / Date: 5/21

8 / Lecturer: H7k EZ / Naohiko Yoshikai

23 / Format: % / Lecture

7 —~ / Topic: ¥)EEH#{t5 1 / Physical organic chemistry 1

A% / Content: BN FOEE - &6 - ALFEEB L LW HEZ, HTFRERCVTH - IFPWRLEDREL OEEMN
ICEBREL., AES TS EWERENICIEX 2H%E S, / Students will develop a logical understanding of the
behavior of organic molecules through a quantitative analysis of their structure, bonding, and stereochemistry, based
on concepts such as molecular orbital theory, strain, and steric effects.

Bt / Date: 5/21

8 / Lecturer: H7 EZ / Naohiko Yoshikai

23 / Format: J&% / Practice

F—~ / Topic: ¥EEH#{t%¥ 1 / Physical organic chemistry 1

WA / Content: BN FOBEPRIGHICET 2 BE B LT, YEBBLENABZEEEZERNICHICOITS, /
Through exercises on the structure and reactivity of organic molecules, students will develop a practical ability to apply
physical organic thinking to chemical problems.

Bt / Date: 5/28

3824 / Lecturer: % EZ / Naohiko Yoshikai

22 / Format: % / Lecture

F—< / Topic: ¥)EEH#{L% 2 / Physical organic chemistry 2

W% / Content: BHLZRISDETBIRE, BT v vILVIXLX—EERERBITICE D ZBRY 3, HERBET. [
RIAZhE, Hammettdl 4 & DT FiE% BB T %, / Students will develop an understanding of how organic reactions
proceed by analyzing potential energy surfaces and applying kinetic analysis. They will learn to use analytical tools
such as kinetic profiling, isotope effects, and the Hammett equation.

H{¢ / Date: 5/28

18 / Lecturer: &7 BZ / Naohiko Yoshikai

F = / Format: ;&% / Practice

7 —=~ / Topic: ¥¥EHH#{L3 2 / Physical organic chemistry 2

WZ / Content: RIGERE RPN FZHIBIZICE D K RISHBRENT 2 BB TFR, BFlZ28 LT, BELRIGBREE
HIER - SHEBMICTEAR % 512214 %, / Students will study the analysis of reaction mechanisms based on
kinetic and thermodynamic parameters through problem-solving exercises. By working through representative
examples, they will develop the ability to interpret complex reaction processes in a quantitative and logical manner.

H{7 / Date: 6/4

18 / Lecturer: EEF EfE / Masanori Shigeno

22 / Format: % / Lecture

7 —=< / Topic: FERILEY DEIRWAIEM I / Selective functionalization of aromatic and heteroaromatic
compounds

AA / Content: EEROAZ L LTEERFEFERCEYH 2 WEIFFERRLEEYOEBHREICOVWTRET =4 1bZF
BLOSTCHNZOBREN ORI EBRL, ZDERE%2%E2 %, / Aromatic and heteroaromatic compounds are very
important structural units in medicinal chemistry. In this lecture, students will learn various methodologies to
functionalize aromatic and heteroaromatic compounds selectively.
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H{F / Date: 6/4

18Y / Lecturer: E2F EfE / Masanori Shigeno

3, / Format: ;&% / Practice

T —=< / Topic: FEEILEY DRIRAIEM I / Selective functionalization of aromatic and heteroaromatic
compounds

AR / Content: EEE L ICHRA RBREABATEIFERICOVWTEERZKAAARTITL., BRBACKRBEHALR DB LS
%, / Practice of using various methods for construction of poly functionalized aromatic and heteroaromatic
compounds.

Bt / Date: 6/11

18 / Lecturer: B2 EfE / Masanori Shigeno

= / Format: 5% / Lecture

F—~ / Topic: NEIEE S O EERIZH RIS / Functionalization of unreactive chemical bonds

AR / Content: FRIDAF ARG I P EHNL— F ORIFTICEN 2R TEEL INDIKFR - KREEH D WVWIEKRE - KEEE
HEDOEHNZIERIGIC D WTHS, / Direct functionalization of C-H and C-C bonds is important because it enables a
straightforward synthetic route from readily available substances to target products, which will be explained in this
lecture.

B¢ / Date: 6/11

18 / Lecturer: E2F EfE / Masanori Shigeno

23 / Format: J&% / Practice

F—=< / Topic: TNESEADEEHMZEE KL / Functionalization of unreactive chemical bonds

AZA / Content: NEM L SNZUCEREEOEBKICICE L TEEZHRA BRARXTITL., BRACKRBENREOA LZK
%, / Practice of understanding various methodologies utilizing unreactive chemical bonds.

H{¢ / Date: 6/18

18 / Lecturer: =% 4778 / Yoshiharu Iwabuchi

22 / Format: % / Lecture

7 —~ / Topic: MAE TR / Stereoelectronic effect

AZA / Content: B FREDE 4 AR BE CEA I N2 BEEERIRM. (IEBRMES LK OCILERIRELZBE T 5720108
CGHEAINTWRAYET b Thd [MIFEBEFHR] OEMEEEBT 5, / The concept of stereoelectronic effects
exerting on organic molecular conformation, reactivity, and selectivity will be explained.

Bt / Date: 6/18

1824 / Lecturer: & 4758 / Yoshiharu Iwabuchi

23 / Format: J&% / Practice

7 —=< / Topic: SIAEF#HE / Stereoelectronic effect

AZA / Content: BHbLFRIG% 3 RITWERTIRZA T, BEORISPRICKIZHRENISERIT27-OORENEZES, /
The practice of understanding and predicting chemo, regio-, and diastereoselecitive reactions to improve students’
skills.

Bt / Date: 6/25

18 / Lecturer: £33 F£4T / Takayuki Doi

22, / Format: % / Lecture

F—~ / Topic: 5tE L EHE / Introduction to theoretical calculations

AR / Content: StELF IZEERFET - BTICBVWTEEAREZRLLTWS, HFNFHESLUHSFHEFEDR
BAEFO, FEMFOEARLZERT D, BERBLICK DT RLF—IML, IIARERENT%EET 5, / Theoretical
calculations play important role for designing and analyzing new drugs. In this lecture, students will learn and
understand fundamental theory of molecular force field calculation and molecular orbital calculation. Students will also
learn minimization of energy of compound by structural optimization and conformational analysis.

H1{+ / Date: 6/25

8 / Lecturer: £33 F£1T / Takayuki Doi

23 / Format: J&% / Practice

F—~ / Topic: 5tE L2 £ / Introduction to theoretical calculations

AZ / Content: SPARTANZ FHWTEE 21TV, ERICOWTIEE%EH D, / The practice using SPARTAN aims to
improve students’ understanding of the above issues.

H{f / Date: 7/2

18 / Lecturer: &3 [&1T / Takayuki Doi

= / Format: 5% / Lecture

F—=~ / Topic: StE1L22IGH / Application of theoretical calculations

AZ / Content: N FEEFTE % AWLTHOMO, LUMOIZ D W TR, Bt LTERT S, £7-. BRREESSHETICOWL
THEfRT %, /In this lecture, students will learn frontier orbitals (HOMO and LUMO) by using molecular orbital
calculations and their visualization. In addition, students will understand analysis of transition state structure.

B+ / Date: 7/2

183 / Lecturer: 3 F£1T / Takayuki Doi

23 / Format: J&% / Practice

F—=~ / Topic: 5tE L2325 / Application of theoretical calculations
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Each lecturer will
introduce the textbook
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AZ / Content: SPARTANZ AW TEE 21T\, LRICOWTERE%EH D, / The practice using SPARTAN aims to
improve students’ understanding the above issues.

Bt / Date: 7/9

18 / Lecturer: &3/ 5275 / Shino Manabe

= / Format: 5% / Lecture

7 —~ / Topic: ¥E8H - EEIEE LS / Glycochemistry

AZA / Content: #E8H - EAEHIIESBRISELE Lo TV, £ERNICEET IHEEORBE - LFRERDAE, HEHE
EEEICLEZEERICOWTRES, / Glycosides and glycoconjugates play important roles in biological events. Structure
and chemical synthesis of glycosides/glycoconjugates are explained. In addition, medicines based on glycosides will be
shown.

Bt / Date: 7/9

84 / Lecturer: 535/ %275 / Shino Manabe

23 / Format: J&% / Practice

7 —~ / Topic: #588 - #EAEEILS / Glycochemistry

ANZA / Content: BEERORNEZ H L ICHEH - BEEBEOBEDEKTE L -T2EE - BEMRITELE %175, / The practice
of synthetic strategy of glycosides and structural analyses will be conducted.

H{¢ / Date: 7/16

184 / Lecturer: HJR == / Atsushi Tahara

22 / Format: % / Lecture

7—< / Topic: BB &EE/S / Transition metal catalysis

AR / Content: BEEEBHEAEOBIE, BFRE, BEEABLUORBEOE#ZBE L. B4 HEXOBREBMERIS
E ZDEERZERA~DISHIZDWTEHS, / Structure, electron configuration, bonding, and reactivity of transition metal
complexes and their applications as catalysts for organic transformations, especially those relevant to the synthesis of
bioactive compounds and pharmaceuticals.

H{t / Date: 7/16

184 / Lecturer: HJR ;2= / Atsushi Tahara

23 / Format: J&% / Practice

7 —= / Topic: E%&EARE/LS / Transition metal catalysis

A% / Content: BREEBMBRISD X HW = XLCISAICET2EB 2TV, 21K - RENEZEHoRLEERS, /To
improve analytical and problem-solving skills through practice on mechanisms and applications of transition metal-
catalyzed reactions.

SRHR (80%) LHMERE - LE-MREDTFESR (20%) % LICFHET %,
Evaluated by final examination (80%) and class performance including exercise (20%).

BRELLUSEE

EEL H R4 HAREE ISBN/ISSN ARER!

HEROABICOVTEMICEED FHRAEEZEE L THE 2L, HREIEF. FRORBIOVTILICEETEELEDD
RELTEBRERDD &,

Students should try to gain relevant basic knowledge about the content of the lecture beforehand. After each lecture,
students are encouraged to study further to deepen and strengthen their understanding of the content.

SERELENVIHEICIE,. BFREOF VTV MRELAERT S, TEFLEEIL. BRVUBERVLHR (pharm-
kyom@grp.tohoku.ac.jp) ICEHHZ Z &,

On-demand classes in English will be offered if there are applicants for the course. Those who wish to take the class
should apply to the instructor in charge of the lecture and the Educational Records and Programs Section (pharm-
kyom@grp.tohoku.ac.jp).
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In this course, students will understand ethics, basic knowledge and technique that are required to carry out clinical
research and clinical trial.

EhZWRE LAZBRAREBRERITICHEL K2R EM EMEMZBR LIRS - ERBICKZIL2EIELT S,
Students understand the significance and the strategy of clinical study and trial in human.
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Date: 4/9

Lecturer : Takahashi

Theme : Pathogenesis and Pharmaceutical Treatment of Preeclampsia

Contents : Preeclampsia (PE) is a severe form of Hypertensive Disorders of Pregnancy (HDP), and is one of the leading
causes of pregnancy-related maternal and fetal death. This course discusses pathogenesis and treatment of PE.
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Date: 4/16

Lecturer : Doi

Theme : Organic Chemistry & Medicinal Chemistry

Contents : Organic compounds are often included in pharmaceutical products. This lecture features basic organic

chemistry from the point of view of medicinal chemistry, and drug discovery based on molecular structures.

HEF: 4 A 23H
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IEE : BRRFERZ B E L7-PETEXIFR

AN PETIZMETESER (PETEA) 2 AL 2 EE2HICEN - EFBEGRILEMTTHY . NEr L FETARTE S, #FL
WPETEFIDRFIE, BERZINEDRR. EVEIREME. EHEETME. EIRFOBRRICKE CERYT 2, FEETIE
#FLOPETEFIORFEICE LT, ZOHFEEH SAIERARTM,. R2UHER. Z LTHBKERICES £ TOBRZFS,
Date: 4/23

Lecturer : Furumoto

Theme : Development of PET radiopharmaceuticals for clinical use

Contents : Positron emission tomography, PET, which uses a radiopharmaceutical labeled with a positron emitter, is a
useful in vivo imaging technology with high quantitative sensitivity and is available for both small animal and human
imaging studies. To develop a new PET radiopharmaceutical is helpful to advance development of imaging diagnosis,
pharmacokinetic and pharmacodynamics studies, and proof of mechanism of action. In this class, students learn about
a development process of PET radiopharmaceuticals including a molecular design, preclinical evaluation, safety tests,
and actual clinical usage.
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Date: 4/30

Lecturer : Tomioka

Theme : OMICS research in the field of pharmaceutical health care and sciences

Contents : OMICS is expected to be applied in various fields, but it is particularly applicable to the personalized
medicine by biomarker search and pathological evaluation. In this lecture, | will focus on metabolome analysis and
outline the usefulness of comprehensive metabolite analysis in blood, urine, and tissues.
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Date: 5/14

Lecturer : Tashiro

Theme : Ethics of clinical trials

Contents : Well-designed clinical trials are essential for drug development, but the methodology of clinical trials
creates its own ethical challenges. This lecture provides an overview of the international debate on ethics of
randomized controlled trials.

HEF: 58 21H
B ;A A
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IEE : ERRBARER

AR EER - EEESHIERBES CERTEZL5I1ICT57-01013, BEETRETI2ELEFBREDAREBIHLEN
Hb, ZTD-DICBHERERZED, YZBEROEWUERVRLMY., REARIMTI2EBOEERICOVTHERT 5,
Date: 5/21

Lecturer : Ikeda

Theme : Overview of Drug and medical device development

Contents : To be used in clinical practice, newly developed pharmaceuticals and medical devices need to be approved
by Ministry for Health, Labour and Welfare.

The aim of this course is to give an outline of the way of thinking about securing efficacy and safety which are required
for application for approval.
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Date: 5/28

Lecturer : Goto

Theme : Organizational efforts to support proper implementation of clinical research

Contents : Clinical research is necessary to realize better medical care in the future, and its proper implementation is
strongly required. This lecture will outline the management system and efforts that systematically support the proper
implementation of clinical research.

HE : 6 B4H
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L7613 %, BIMLERD/-HDTDMFEDRREL S NICHEZHTEBRO-ODONM A —h—FAREHRT S L
EHICERAIZBNT D,

Date: 6/4

Lecturer : Maekawa

Theme : Clinical testing initiatives for personalized medicine and development of novel biomarkers

Contents : Personalized medicine based on clinical testing of patient samples can maximize the therapeutic effect of
drugs and provide significant benefits to patients. This presentation will outline the development of TDM methods for
personalized medicine and the development of biomarkers for the construction of new diagnostic methods, and present
some examples.
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Date: 6/11

Lecturer : Yamaguchi

Theme : Statistical thinking and interpretation in evidence-based medicine

Contents : In this lecture, students will understand the role of statistics in design, conduct, analysis, interpretation and
reporting of medical research, and recognize the importance in creation of evidence.
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Date: 6/18

Lecturer : Obara

Theme : Pharmacoepidemiological Study and Clinical Trial in a Digital Society

Contents: With the establishment of the Digital Agency in 2021 accelerating Dx in healthcare, this class illustrates how
post-marketing drug safety assessments and pharmaceutical development are evolving, using specific examples.
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Date: 6/25

Lecturer : Suzuki

Theme : History and next generation of cancer therapy

Contents : The class will focus on the history of anti-tumor drug development and the new modality for cancer therapy
including antibody and peptide drugs.
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Date: 7/2

Lecturer : Baba

Theme : Basics on antibiotics

Contents : This lecture aims to equip students with fundamental knowledge for the appropriate use of antimicrobials,
encompassing mechanisms of action, antimicrobial spectra, dosage regimen design for antibacterial agents, and the
practical principles of antimicrobial stewardship, in order to address the global challenge of antimicrobial resistance.
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Date: 7/9

Lecturer : Aizawa

Theme : Support of clinical research and clinical trial: Roles of CRC

Contents : The cooperation of clinical research coordinator (CRC) and other supporting staff is essential for conducting
high-quality clinical research and trial. In this lecture, students will learn about the role and responsibilities of the CRC.
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Date: 7/16

Lecturer : Takayama

Theme : Evidence of traditional Japanese Kampo medicine

Contents : Kampo medicine has been widely used in the clinical settings. Clinical and pharmacological evidence of
Kampo has been constructed in the last decade. In this lecture, we learn the application and evidence of Kampo
medicine.
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R 15H Date: 7/23
Lecturer : Hiratsuka
Theme : Personalized drug therapy based on pharmacogenomics analysis
Contents : Pharmacogenomics (PGx) is the study of the relationship between genetic diversity and drug sensitivity, and
it is an extremely important field for avoiding the occurrence of serious side effects of pharmaceuticals and selecting
and adjusting the dosage of the most suitable pharmaceuticals for each individual patient. This lecture will outline the
current state of knowledge regarding PGx, clinically important examples, recent trends in the clinical application of PGx
diagnosis, and the future of PGx analysis.
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Lecturer : Takahashi, Doi, Tomioka
Theme : Topics in Applied Bio-pharmaceutical Sciences
Contents : Students will deepen understanding of the topics in Applied Bio-pharmaceutical Sciences and describe
their consideration in their own words.
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To learn the basic microbiology and immunology
To learn the basic biology, etiology, and pathology for infection and immune disorders
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Basic and Applied studies on Food & Agricultural Immunology

REOBH LR

This class aims to study the basic concepts of food and agricultural immunology and their application for drug-

independent cultivation and food production. Each unit professor of the center and collaborative professor in Tohoku
University will give the lectures to introduce their specific research relating to immunology field. This lecture is opened
using Google classroom. Students can view the video after registration.

Fo7—F

Plants, Livestocks, Fish, Mollusks, Crustaceans, Innate immunity, Disease resistance, Pattern-recognition receptors,
Allelochemical, Probiotics, Immunobiotics, Metagenome, Mucosal vaccine, Health impact assessment, Transcriptome,

Metabolome, Bioinformatics, Epigenetics, Implementation, Risk communication

FEDOEERR

To understand the new study field of food and agricultural immunology and how to apply the concept for drug-

independent cultivation and food production.

BRENE - HELEETFE

AsE#E (3 Google classroomlZ L > TR SN E T,

22 Z3—FK: wvaqzumj

This class is opened by Google classroom. Information about the lecture will be indicated in the Google classroom.

class code: wvaqzumj

1. Overview of food & agricultural immunology. (Dr. Haruki Kitazawa)

2. Role of the gut microbiota in health and disease. (Dr. Keita Nishiyama)

3. Recognition and exclusion of pathogens in innate immunity.(Dr. Shoichiro Kurata)

4. Food Immunology: potentials for better health. (Dr. Masako Toda)

5. Overview of immune system of fish and disease prevention study. (Dr. Toshiki Nakano)

6. Overview of plant immune system ( Lecturer is under arrangament)

7. Overview of insect control system by plant immune system. (Dr. Masatoshi Hori)

8. Overview of functional food evaluation. (Dr. Hitoshi Shirakawa)

9. Overview of effects on human health relating to epigenetics. (Dr. Masahiko Harata)

10. Overview of plant response to environmental cues. (Dr. Yukihiro Ito)

11. Introduction of Immunology. (Dr. Naoto Ishii)

12. Overview of allergies. (Dr. Toshinobu Kuroishi)

13. Overview of mucosal immune system. (Dr. Tomonori Nochi)

14. Food Safety and Society. (Dr. Katsuhito Fuyuki)




Evaluation will be based on the scoring of three reports and the viewing of videos. Students are required to watch all

PUAREFITI i lecture videos.

bl Participate in the International Food & Agricultural Immunology Lecture is highly recommended.

HZREHL L USEE Textbook and references will be introduced by each professor.Video materials are also available.

BB It is important for students to acquire preliminary knowledge to prepare for class by reading relevant information and

ocuments that are commonly available.

R - RERIRE

Important! Student who want to use financial aid for study abroad from CFAI have to take this credit.
Please check CFAI homepage carefully. http://www.agri.tohoku.ac.jp/cfai/

Instructors:
Faculties in CFAI, Graduate School of Agricultural Science, Tohoku University, and Faculties in Tohoku University School
of Medicine, Tohoku University Graduate School of Dentistry and Graduate School of Pharmaceutical Sciences, Tohoku

University, and Faculties in foreign institutions.
5% / &

Coordinators:

Dr. Yusuke Ohsaki, Dr. Keita Nishiyama, Dr. Kazue Nagasawa, Dr. Tomoko Imoto, and Dr. Masako Toda

Office hours: The time of day is not specified. Please make an appointment in advance by email.
E-mail: masako.toda.a7©tohoku.ac.jp
Please change "O" to "@".
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EE This lecture provides methods and practical examples necessary for analysis of Biomolecules.
S5 i BB AAERZBLT, SEEHNBEOMRICBIT2EFRDTFRITF L OBEEZEBRET 5,
FROEERE This course is designed to help students understand the linkage of their own research and Biomolecular analysis.

EEFRER - KEBREFHRE
Nariyasu Mano

E1E ERDFRTICE T 2 EBRMOMENR  RERTIR., BEFOL VN 0E, £EEHESFEFOSBCRERMICET 2 E
Bz PR,
Basic technology: In this lecture, student will learn the basics of isolation and detection of genes, proteins, and small
biomolecules.
ZRRKE - BRARFESR
Daisuke Saigusa

5o TA—NLAZRAIZREVERIIR  RKBEERTIH. A X RO—LOREENRETE., BICKBELOBEENERINSIE
BEOBITHRICOWTEERT %,
Global metabolomics and lipidomics: In this lecture, students will learn the comprehensive analysis of metabolome and
the analysis of lipid species, which are particularly associated with diseases.
BHRESE - WAL A T4 HILAHNY J1tE
Nobuo Fuse

23[g] T/ LBTRROFRER | ABERTIE. 27/ LT CSNPREN. GWASEITED T / LEFHRZHHRT 5,
Genomics: In this lecture, students will learn genome analysis research such as whole genome analysis, SNP analysis,
and GWAS analysis.
FiESR - RERFRFREFHRR
Yasushi Ishihama

F4E FETOTHITR  RERTIE. SHOEZFMRICRAEHRWT AT A —LRBITICOWTEET 2,
Clinical proteomics: In this lecture, students will learn proteome analysis, which is indispensable for today's medical
research.

TiREL - KEBREFHRE
Masahiro Hiratsuka

250 77—=%aA7/ 17X KERETIE., AICERCEEEROHEICRAIRG Y 7—< 37/ 7 AT %,
Pharmacogenomics: In this lecture, students will learn pharmacogenomics, which is indispensable for promoting
personalized medicine and precision medicine.

BARB— - BIA T4 WX HN Y S 1S
Yuichi Aoki
WAFAY T HIT 40X REKRTIEZ, DNAPRNA, 2V /0B, £ENNDFEORBFTH LB ONDIEREZHE L TE

#or T e
Bioinformatics: In this lecture, students will learn research that integrates and analyzes information obtained from the
analysis of DNA, RNA, proteins, and small molecules in the body.
BIIIETS - KFEBREFHRE
Masamitsu Maekawa

S7E K=y FAZRO I RTL BBRICERR : ABRTIE. SEERBICE T 2EEANDFOEBRITICL 228H~—h—
ZDRRICETIHARICOVWTHRT 2,
Clinical chemistry with focused metabolomics: In this lecture, students will learn the search for diagnostic markers by
analyzing the behavior of molecules in the body in various diseases.

8[| BARZ - KEREZRRE

Jun Suzuki

F 2y o R AWI-HIBORERNT L AIEORIK | REE T REF I XN T AW HERORRERRAT £ BIEE O TIKIC



DWTHEER Y %,
Pathophysiological analysis of hearing loss using omics and current status of drug discovery: In this lecture,
pathological analysis of hearing loss using omics and current status of the drug discovery will be introduced.

BEAOHBRHE LA - MIL>THET 2,

PURERAT 7% Evaluation reports submitted just after each class, attendance and so on.
BRELELUSEE
B4 EEY H AR HARE ISBN/ISSN HRHER
RiBMAD, BESERE
PXUECBNT 2,

No textbooks will be
used. Lecturers will
introduce books and
literatures as needed.

B R A 2 EEANROERZRDZ1-0IC. BEZFOEBEFEINEETH 5,
FRZVEE Self-directed learning such as a review is important to gain a better understanding of content of lectures.
ZOEREIIFLNZRERTIT,
Z Dfth . . . )
This class is an omnibus lecture series.
e
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(1) LE— AR
EEMRR L I F—PRERANOREKRE - Fo - VRV VLETITONIHEE (IHEH-VINEEULOLDETRE
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AMRFIHE (BEEE), RIRIAMERNFEOKRRAEZAVE I &,
(3) RHEHR
KEFRY TR [RER fFmLKR— FORHEICOVWT] ICEHO LB Y,
LUTOBECRHEEINALE— ML YFET 2,
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KERRY SN [RFRE HmLE— FORHICOWT] ICRHDEBY,
BHEBLUSES
£ E H kRt HARE ISBN/ISSN ERHER
ABHINZIKIChHT=5 7 As the content is
B, BREZIZFICEKTE | diverse, textbooks are
LTWiLy, not specifically set up.
RERENZE BHENROEREZRDZ-OHIC, BEZFOEEFENEETH 2,
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F— M IZALRFAK2 < — 021,000 wordsT2ETEx & BB T &),

(2) &=
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FRAERTAE 7T i

UTOZEBETIRHEINALAR— MK YFHET S,

(1) LFE— AR

EPMER L I F—PERADRERS - F2 - VURPILETTONIHER (IHEH-VIDREL LD DZHRET
%,) ZI0HEBERELT. TNThOEEORNA. BE - ERA2,000FUETELHE L (RETRHETZHAIL. LK
— MIALRF#E2~— 121,000 wordsTEETE L H B Z &),

(2) &
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(3) RHEHR

KERRY TR [KRERE HmLE— FORHEICOVWT] ICZRHEOEBY,

BRELLUSESE

EE2

H AR At HARE ISBN/ISSN ERER

ABHIZIKIChHT=5 7=
. BREZFIIFICKRE
LTuhaLy,

FBENBOEEZRDH L7010, EEEOETFENBETH S,

RERRNEE
Z DAt BliERLE L. BEFFPBFRICEZHARBBBRETCA—LTERTEZ L,
ph. Students who wish to enroll must contact the Academic Affairs Office of the Graduate School of Pharmaceutical
i

Sciences via email during the course registration period.
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