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Subject
Departments
HMEXS
Semester
Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Introduction to Pharmaceutical Sciences 1
1st

&

1 Semester

Fri.4Period

2Credits

TAKAKAZU NAKABAYASHI,TOMOHIRO KONNO,HIDETOSHI TOKUYAMA,NAOHIKO YOSHIKAI,FANYAN WEI, TEIGO
ASAILYOSHIRO SAITO,ATSUSHI MATSUZAWA, TAKUYA SASAKI, TOMOYUKI OE,HIDETAKA AKITA,NARIYASU
MANO,NOBUYUKI TAKAHASHI,YOSHIHISA TOMIOKA,MASAHIRO HIRATSUKA

YAL-PHA201J

Japanese

O

HEONZALWATFOREICE > THRYIZI>TVWB I EERER, S50, EWFRICEOAZIEZOMELTFE2REEL.
SHBRPTCEIBENBOZFEOEER#ERT I, COREFIEFEALBTO—RELTETTIHDTHD,

Learn that science of medicine is made up of research in a wide field. In addition, the prospect of the research field of its
own to learn pharmaceutical sciences and pharmacy in the near future, to understand the importance of learning courses
to learn at the university in the future. This class is to be learned as part of introduction of pharmaceutical education.

SHEFMTRIEWFEESREZREL. LHEAEMNB2ZIEEEH2EET 2,

Outlook a wide discipline in the future study at Faculty of Pharmaceutical Sciences, to understand the importance of
learning a wide range of specialized subjects.

1Rl BEOHA L VRBLUEER

Nakabayashi Introduction (1) Class guidance, Drug and light

2 Bl R (2) EEeHFiEE
Tokuyama Introduction (2) Drug and molecular structure

3IKRT w3 ExEsD
Oe Introduction (3) Measurement of drug

4 ER R EEAFER
Yoshikai Introduction (4)  Drug and chemical synthesis

5 &% Wm(B) BN/ FTTUTIL
Konno Introduction (5) Medicine and biomaterials

6 &I W 6) E£¥H O BHE
Asai Introduction (6) Drug produced by organisms

T EEE AT EOAH

Saito Introduction (7) Medicine and metabolism

8 MVR #EEm(8) RN X FL RERL ZEAE LT
Matsuzawa Introduction (8) Medicine and mechanism of cellular stress

9 FRE R (9) T2l - EREHIE (DDS)

Akita Introduction (9) Safety and control of kinetics (DDS) of drug
10 4 R 5% (10) EOERAXA=XL
Sasaki Introduction (10) Pharmacological effects

11 PR w(1l) 77—~2a35 /37X
Hiratsuka Introduction (11) Pharmacogenomics

12 33 #Esm(12) EEERT
Wei Introduction (12) Genes and medicine

13 Bi5 #iw(13) EASUATEZET
Takahashi Introduction (13) Journey of Medicines to get prescribed

1



14 B8 #ER(14) RBTICE 1T 2 EAEM DT
Mano Introduction (14) Research by hospital pharmacists

15 B/ #m(15) Z|EES
Tomioka Introduction (15) Medicines and diseases
Teaching Methods Lecture

LR— b (T0%) & F5 2 (30%) 12 & V) 5FHET 5,
Evaluation Method
Evaluated by report (70%) and class performance (30%)

Textbook and References

EE &4 i hRAt HAREE ISBN/ISSN ERES!

Not specified

ZEIDREBLHEOFFIFF EMAARTICOVT, MIREFR—LR—JVETFELUREICRL L,

Preparation and Review About the special field and research content of each professor in charge of the class, prepare at the laboratory

homepage.
In Addition

A—NWBETTRAY AV FER-THORFDZ &, (EREIIFEBEESRESRBOZ L)
Notes
Make an advance appointment via e-mail or other means. (See student handbook)

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.



Subject Functional Morphology 1

Departments 2FRHEE

BEXS BEIRAME

Semester 1EXAREZ—

Day - Period Fri.3Period

Credit(s) 2Credits

Instructor MASAHIRO HIRATSUKA,YUU MIYAUCHI

Practical business

Course Numbering YAL-PHA231)

Language Used in Course HAGE

Course of Media Class

Main Subjects O

HEEEREF Tl BERELBRORE (B TAPED LI ICESI A EZBRTIFE—HL LT, £EHR%2EKT M - 8
B ERSOMEICEALT. TNOOEELDOMNDYICDOVTERES, BETIHEBFCEEZNRNARZEY RN L, £
MEEUEHIZT 27010, TNThOBER. BERORLZLTWBREINICOWTERT S, EEFEFITIE, £EPF0EK

[Nz, EmERk. L - ESEEEOMMARE EBEEICOWTHEY, & 5ICAKORNIBOEEE & ERER, SHILBRD
K & BEREIC D LT,

Object in Class subject and
Object and summary of
class and Goal of study

This course provides students with basic knowledge about human body. Functional Morphology 1 covers cells and
tissues, respiratory systems, and digestive systems.

AT - {EE - RO RERUBE LD E ZNETNOMEEICOWTHATES L 51245,
Goal of Study

Students can explain the structures and functions of organelle in cells, blood cells, hematopoiesis, and organs in
respiratory system and digestive system.

A bR&I>av

E£Y2oEME (1) Fundamentals of biology (1)
EF0ERE (Il) Fundamentals of biology (I1)
EF0ER () Fundamentals of biology (I11)
HEERNOHER  Structure of the human body

B & & Bone and skin

UrRE%RER  Lymphatic system and immune system
WIRERR & 4ETESR  Urinary system and reproductive system
9. #&Mm% (1) Hematopoietic system (1)

10. &M% (1), #MF X + Hematopoietic system (I1), Midterm exam
11, M%2R% Respiratory system

12. E{t2% Digestive system

13, B -% Stomach

14. /M- KBs Small intestine and large intestine

1 5. BFE - BERE  Liver and Pancreas

Contents and Progress
Schedule of the Class

0 ~NO O WwN -

Teaching Methods Lecture
Evaluation Method PR (50%). HAREER (50%) (& V@ 5,

Textbook and References

24 EE% H AR HRRE ISBN/ISSN ERlER
L LHREREEY —t
FORYIBbEZOEBE MTRE - FLER EIEE 2015 SEE
% 3 kR

BE i - X Ee i
WEEROL LEERE — 2008 sxe
fcal
TAYNR REEYFD AN —
o D. 4 &7 BN 2014 sEE

Step Forward EEXRE  (FH 2T - Ik it -

EDRHORBEYS | RS ML AIANE i 2025

%
m
"



Preparation and Review
In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.



Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Organic Chemistry 1
£FRE

BEIRME

2T AXRE—
Tue.1Period,Fri.3Period
2Credits

HIDETOSHI TOKUYAMA,SHUTO KOSUGE

YAL-PHA221)

Japanese

O

Many of the pharmaceuticals used in clinical practice are organic compounds. Through the systematic study of the
fundamental principles of organic chemistry, this course aims to develop the ability to infer the properties, reactivity, and
metabolic pathways of drugs from their structural formulas. In this course, students will understand basic concepts of
organic chemistry following Chemistry C of the General Education in which atomic orbitals, molecular orbitals, and the
theory of chemical bonding are introduced. This course covers stereochemistry for spatial understanding of molecular
structure. Students will also learn about substitution reactions (SN1 and SN2 reactions) and elimination reactions (E1
and E2 reactions) of alkyl halides based on the fundamental theory of chemical reactions.

* The aim of this course is to help student explain the meaning of basic terms for stereochemistry with specific
examples.

* The aim of this course is to help student explain the organic reactions based on thermodynamic and kinetic point of
view.

» The aim of this course is to help student explain characteristics, reaction mechanisms, stereochemical outcomes, and
factors affecting reactions regarding substitution reactions with alkyl halides (SN1 and SN2 reaction).

» The aim of this course is to help student explain characteristics, reaction mechanisms, stereochemical outcomes,
competition with substitution reactions, and factors affecting reaction regarding elimination reactions with alkyl halides
(E1 and E2 reaction).

In Classes 1-4, students will learn the fundamental concepts of stereochemistry in organic chemistry. Stereochemistry
provides the foundation for understanding interactions between pharmaceuticals and biological molecules and is closely
related to pharmacology, pharmacokinetics, and medicinal chemistry.

1. Stereochemistry (1) — Learn fundamental terminology in stereochemistry.

2. Stereochemistry (2) — Study stereocenters.

3. Stereochemistry (3) — Study diastereomers.

4. Stereochemistry (4) — Study the physical properties of stereoisomers.

In Classes 5-7, students will study the fundamental concepts of organic reactions. Organic reactions are closely related
to medicinal chemistry, pharmacokinetics, and clinical pharmacy, from the design and synthesis of pharmaceuticals to
the elucidation of metabolic mechanisms and the prediction of adverse effects.

5. Understanding organic reactions (1) — Learn fundamental terminology in organic reactions.

6. Understanding organic reactions (2) — Study thermodynamics in organic reactions.

7. Understanding organic reactions (3) — Study kinetics in organic reactions.

In Classes 8-11, students will learn the fundamental concepts of substitution reactions. Substitution reactions not only
form the basis of functional group transformations in pharmaceutical synthesis but also contribute to understanding
metabolic reactions and drug—drug interaction mechanisms in the body, and are closely related to medicinal chemistry
and pharmacokinetics.

8. Alkyl halides and substitution reactions (1) — Learn fundamental terminology and properties of alkyl halides.

9. Alkyl halides and substitution reactions (2) — Study the basic concepts of nucleophilic substitution reactions.

10. Alkyl halides and substitution reactions (3) — Study SN2 and SN1 reactions.

11. Alkyl halides and substitution reactions (4) — Study the effects of reaction conditions and reactions occurring in
biological systems.

In Classes 12-15, students will study the fundamental concepts of elimination reactions. Understanding elimination
reactions forms the basis for functional group transformations and control of reaction selectivity in pharmaceutical
synthesis and is also related to elucidating metabolic mechanisms and evaluating drug stability, closely linking to
medicinal chemistry and pharmacokinetics.
12. Alkyl halides and elimination reactions (1
13. Alkyl halides and elimination reactions (2
14. Alkyl halides and elimination reactions (3
15. Alkyl halides and elimination reactions (4
elimination reactions.

— Study the general characteristics of elimination reactions.

— Study E2 reactions.

— Study E1 reactions.

— Study the factors that determine the mechanisms of substitution and

NN



Teaching Methods Lecture

Evaluation Method Evaluated mainly by examination (80%) and class performance (20%).

Textbook and References
=4 EE%H HARHE HARE ISBN/ISSN ERER

R I2FHLE (B) J. G. Smith &, L7 -

A -
%5 15 KB BR fEFEA 2017 s

Prepare for the textbook before attending the lecture. In addition, after the lecture, review the content of the lecture and

Preparation and Review solve the end-of-chapter problems to deepen your understanding.

In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.



Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods

Evaluation Method

Textbook and References

Organic Chemistry 2
£FRLE

BEIRME

2 AXRE—
Tue.1Period,Fri.3Period
2Credits

MASAATSU ADACHI,MASAYA KUMASHIRO

YAL-PHA222)

HARE

O

BHALE 2 TIRAIRLCZOEB L R 2LERICDEBREZFDS1-HIC, £F7/)00—IL, T—FIIL, TR¥Y FoEE &
B, RISICOWTEBT S, RICTATyELOT7LFrofE, HE, RIGIKOVWTEY, ZEEEROER*BBT 5,
iz, TATYBEUOTALFYOKEL, BEOTALTY, TLFY, PLI=LOBERBICOVWTER, 615, 794
WKL T7LAYBLUOTVLRELEDANAT ERISZEZRZ EICEY, SYALOBEICOWTEKRNANHEBE
I 5,

In the organic chemistry 2, studied are 1) the structure, property and reaction of alcohols, ethers, and epoxides; 2) the
structure, property and reaction of alkenes and alkynes; 3) basis of multistep synthesis. Reactions include hydrogenation
and oxidation of alkenes and alkynes along with radical reactions, which are fundamental expertises of medicinal
chemistry.

-7 a—Ib, T—TFI, THRFYFOBE, @it CENEE, BLTZNOORSICOVWTERATES L5145,
ST EBLUOTALF U OEE, %% HEICOWTHATES L5124 5,

CTNT Y BEOTLF AOMIIRICOME, TEERE, ZECFEICOWTHEAETES L5145,

cTEFU R F Vv ERVWERE—RABETRRISICOWTHRATES L5245,
CEBURISB L UOBIERIGICOWTEHRBETES L5128 5,

TV ANERBICE DN T UERIGICSOWTHBATE D LS ICR D,

To be able to explain structure, nomenclature, chemical property, and reaction of alcohols, ethers, and epoxides
To be able to explain structure, nomenclature, and property of alkenes and alkynes

To be able to explain mechanism, selectivity, and stereochemistry of alkene and alkyne addition reactions

To be able to explain C-C bond forming reaction using acetylide

To be able to explain reduction and oxidation reactions

To be able to explain radical halogenation reaction

7ia—i, T—FI), TRF¥T K (1) Alcohol, ether, and epoxide 1
F7ia—i, T—FI, TRF¥ K (2) Alcohol, ether, and epoxide 2
F7ia—i, T—FI), TRF¥T K (3) Alcohol, ether, and epoxide 3
Fia—i, T—FI), TR¥T K (4) Alcohol, ether, and epoxide 4

7L v (1) Alkene 1l

7L (2) Alkene 2

7L (3) Alkene 3

7L (4) Alkene 4

9. 7)F(1) Alkynel

10. 7/LF>(2) Alkyne 2

11. 7A%>(3) Alkyne 3

12. B{t &385t(1) Oxidation and reduction 1
13. Bk &ET(2) Oxidation and reduction 2
14. Y H IV (1) Radical reaction 1

15. 7 Y HIIVKRIG(2) Radical reaction 2

® N oEwN e

Lecture
EE 80%) LFES (20%) IC&VEHET 5,

Evaluated mainly by examination (80%) and class performance (20%)

27, 52, R AR ISBN/ISSN “ B
(23 2AMAE () | )G Smith Z. WA - | _
%5 1) KL EB R EZREA 2017



EROZEEFMICOVWTERICHREZEZ R LHEEZBCAELTRERZHONICLTEL L, £, BRRIIERAR
HEBTHLLHICERMBEEZBENICEREERZEDD L,

Preparation and Review
Before lecture, students are required to read the relevant part of the textbook. After lecture, students should review the
contents of the lecture and solve problems of the textbook to deepen their understanding.

In Addition

E-mail# % Ly [dClassroomh H FERFE R % =2 (T 1T £ 9

E-mail: masaatsu.adachi.d7@tohoku.ac.jp, masaya.kumashiro.d8@tohoku.ac.jp
Notes

Make an advance appointment via e-mail or other means.

E-mail: masaatsu.adachi.d7@tohoku.ac.jp, masaya.kumashiro.d8@tohoku.ac.jp

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.



Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods

Evaluation Method

Textbook and References

Analytical Chemistry 1
£FRLE

BHRwME

2 AXRE—
Thu.2Period

2Credits

TOMOYUKI OE

YAL-PHA211)J

HARE

O

MRS - IR RRZ BN E I 2EEROMREIR, TNZNHIEICERBIND, 0o, EEROME - 8FE 0TI
3. EEEORVWAEEIBHETH D, SH. BLOFENZOBNICAL LN A, FETIR. BAERA DR TEER
DEEBICALLNTLELDEHRLICEDY. EENHEREEBT 2,

Medicinal drugs are used to cure, treat, or prevent diseases. The qualities should be assured to avoid adverse reactions
and are strictly controlled by low. Therefore, reliable analytical methods are required to monitor the impurities, contents
of the ingredients, etc. This course covers quantitative drug analyses in Japanese Pharmacopoeia, 17th Ed (JP17) and
aims to help students understand the concept of quantitative analysis.

BEFFEOERMMZH T, HATE 2, BROpHZFETTE, BEERZHATE 2, EENINE. BRENITE
IZE2MEDEEICHELERNHBZEST 2,

Better understanding of chemical equilibrium to explain/calculate pH values of solutions and buffer solutions. Better
understanding of gravimetric and volumetric analyses to quantitate chemicals.

ST Introduction: analytical chemistry
EEEROHHE  Overview: quantitative analysis of drugs
KEEBBEDHE  Weighing scale and gravimetric analysis
BNENWHEE  Overview: volumetric analysis

BRIEESHTE|  Acid-base titration |

BRISESETEN  Acid-base titration Il

ERIEEEE Il Acid-base titration Il

BRISESEEIV  Acid-base titration IV

9. 3EAKEE Non-aqueous titration

10. FL—KMEEl Chelatometric titration |

11, ¥FL—FHEEIN Chelatometric titration Il

12. EBEHEE  Precipitation titration

13. BLETHEE! Redox titration |

14, B{LETEE I Redox titration 1l

15, MEHELE Practice

0 ~NO O WN -

Lecture
EoABREEICTHET 2 (100%),

Based on the written exam

£ EEY ARt HARE ISBN/ISSN HRER

K= b F =S |
TN

7o

=g < AF  BEILE 2021 BRE

ML 7RA—Fv—bC RAH—. AH & N©

T 3 =
LB EEHHT PRER PO A 1987 SER
. BASTLERILEES | |,
DAL RS 0 B . N R EE
AR RIS D EFE e RS 1994 =
EEBERDIT ERi BINEE 1989 BEE

A FRR

BAMEZERACBES || .,
BB - BALSER

LZRA 1989 2EE



A B, ATHRK i
Bk, WIS

%
am
®

E 1993

Preparation and Review
In Addition
Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.

10



Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods

Evaluation Method

Textbook and References

Functional Morphology 2

£FRLE

BHRwME

2 AXRE—

Tue.2Period

2Credits

NOBUYUKI TAKAHASHI,EMIKO SATO,NARIKO ARIMURA,HIROYUKI IGARASHI
O

YPH-PHA232)

HARE

O

In this course, students will understand the functional morphology of cardiovascular system, kidney and urinary tract
system, endocrine system, central and peripheral nerve system, sensory organs, and musculoskeletal system. Students
will also understand the mechanisms of homeostatic maintenance through interactions of organ systems. Together with
Functional Morphology 1, this course provides basic knowledge for students to study pathophysiology and
pharmacotherapeutics in advanced courses.

This course is designed to help students understand the structure and functional role of cardiovascular system, kidney
and urinary tract system, endocrine system, central and peripheral nerve system, sensory organs, and musculoskeletal
system.

1. Cardiovascular 1
Cardiovascular 2

Kidney 1

Kidney 2

Endocrine 1

Endocrine 2

Endocrine 3

Endocrine 4 and Midterm Exam
9. Central Nerve 1

10.

0 ~N O O WN

Central Nerve 2
1 1. Central Nerve 3
1 2. Peripheral Nerve
1 3. Sensory Organ 1
1 4. Sensory Organ 2
15. Muscle
Lecture

Students are evaluated based on the midterm examination (45%), term-end examination (45%), and class performance
(10%).

2% EE4 H A i ISBN/ISSN IR
#7 L LR —

ORYILEZOME - WHR/TLEA BB %8
H34

SUTNERS WETH " -

CYTVERS VR semazommmit | wiTE 528

ThRk

Preparation and Review

BETIY L2 MBOEBEERPEREOFEICOVT, bohLoHFELTCHEL, SEELHVTEET 5,

Students are required to prepare knowledge of pathology related to content of the class using internet and books.

11



In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.

12



Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Biochemistry 1
£FRE
EIRME
2EXRH—
Fri.2Period
2Credits

SHOICHIRO KURATA

YAL-PHA233J

HARE

O

EEFONRTHDEROHEELER L, BRICERICHET 270121, EFEEBRLTVWEEERDZOHD, T LTZ
DOHEBEICH T B ECZNEBEBRARARE SR S, £LF 1Tk, EEEERTIHE. 7I /B X/ 0HE, EE. KBS
DEEED E ZN D5 DEHERDY DS L #EEICOWTHEET 5,

To understand diseases based on the functions of body as targets of drugs, it is necessary to know biochemical functions
and structures of biological substances.

In this course, students will understand the structures and functions of carbohydrates, amino acids, proteins, lipids,
nucleic acids, and their related substances.

ERBRARD OERWESE, HE, REZFHATZTELIICAZ EHIT, ZNODERKRICIBITZHEICOVWTERTES L
IS B,

The purpose of this course is to help students explain the basic structures, characteristics, and functions of biological
substances.

1. HEoEE (1) RENAEEOESESERT S,

2. HEOEE (2) RENLGEOEBELHBERAEER T2 L £IC, ZHEOEEAERT S,

3. HEoKkEE (1) RERMLERE —HEoME, &3, #ELERT S,

4, HEOMHEE (2) REMNLZFEOME, &, HEEERTS

5. MERELOE ER Y R/ BREIEEICHEA LTV A HEEOBE L 2 IBR T 3,

6. TI/BOEE 7/ BOBEEEMRT D, [E(F3] L&

7. PI/BOUE 7/ BOBSICEOWEHEAERTS, [E53] CEE

8. RTFR, Ay NRIBOEE RTFROBEL, VA0 BO—R, TR, =R, WREEEZBRYT S, [H£¥3] &
Ezpt3S

9. Ry BOBEE (1) BHEORI, M. —MOMEEZERT S, [£123] LBEE

10, R BOHEE (2) 2V BOTELMEZERTS, [H{53] LBE

11, IEEOBE L i £HREZEBRT2IEEOBE L FHEBRT S, [EF4 ] LEE

12, AHEOEREE £AEOBEL HWE2BRYT 3, [E34 ] CEE

13. ZBOBE KBOBEZEAL. DNALRNAOELS LBES 2R T2, (%3] L&

14. DNADOHE LB DNADOEEXER L, Z0EEDOBRE*ERT S,

15, ELERRNAOER (B5) L&/ X0B0EEK BIR) IOWTERT S, [EF3 ] L&

et

1. Structure of carbohydrates (1) To understand the structure of typical monosaccharides.

2. Structure of carbohydrates (2) To understand the structure of polysaccharides and glycosidic bonds.

3. Functions of carbohydrates (1) To understand the structure, functions, and characteristics of typical monosaccharides
and disaccharides.

4. Functions of carbohydrates (2) To understand the structure, functions, and characteristics of typical polysaccharides.
5. Cell surface carbohydrates To understand the structure and functions of polysaccharides conjugated to proteins and
lipids.

6. Structure of amino acids To understand the structure of amino acids.

7. Characteristics of amino acids To understand the characteristics of amino acids.

8. Structure of peptides and proteins To understand the structures of peptides and primary, secondary, tertiary, and
quaternary structures of proteins.

9. Functions of proteins (1) To understand the functions and properties of enzymes.

10. Functions of proteins (2) To understand the basic functions of proteins.

11. Stractures and functions of lipids To understand the structures and properties of lipids found in membranes.

12. Basic structure of membranes To understand the structures and properties of membranes.

13. Structure of nucleic acids To understand the structures of nucleic acids and similarities and differences between
DNA and RNA.

14. Structure of DNA and replication To understand the structures of DNA and replication process.

15. Transcription and translation To understand transcription and translation.

13



Teaching Methods Lecture

BREFOELHABRZED-TER 20%) BLUFHROELZHRE (80%) THHMET 2,
Evaluation Method
Evaluation is performed based on class performance including the small tests (20%) and the final examinations (80%).

Textbook and References

=4 E&4 H R A HARE ISBN/ISSN BRER|
gTr;;};Z P & BIEHEM - XBERRSE BIE 20254 978-4-524-40367-7 BRE

Trudy McKee, James R.
McKeeZ., fIIEE tERA 20104
. R —E

978 -4—-7598—-1190—
2

[y -4z %4
hix J

%
a
%

BRE, 2EE BAERNEZERLAZESICEDS,
Preparation and Review
Understanding of each themes by textbook and reference book.

In Addition
Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Introduction to Pharmaceutical Sciences 2
2nd

&

3 Semester

Fri.4Period

1Credits

TOMOHIRO KONNO,MAYUMI SATO

O

YAL-PHA202)

Japanese

O

FPE L LCROBIRZMIEICT 27-0101F, b, BR. Wb ARTREE. TBUEEA CEPOREENEEY
ZRGORFERBRICRETE I ENEETH D, ARETEIRFRZR L LCENENORGE TEREINTLEEPIRD
el <,

To clarify the future goals as a pharmaceutical student, it is important to actually see and hear the state of the scene
where pharmaceutical graduates are active, such as hospitals, pharmacies, pharmaceutical companies, research
institutes, and administrative organizations. In this class, we listen to the experts who are active at each site as early
experience learning.

ER2ZEENICEIE T2, FROBEEZRHT0Ic, REREREINERT MMk KR, BERbz SRR
BEDRGOEEEERT S,

To raise a will to actively learn pharmaceutical sciences and pharmacy and to find future goals, understand the work of
the field at hospitals, pharmacies, pharmaceutical companies, research institutes, etc. where the graduates of faculty of
pharmaceutical sciences have fruitful works.

BUKE £ &8 (). @i Elx (B). 8k 8T b, & 80 G, TE®E b, RLEETF Gb. &0
#EZ G, XA =L Gb). fib

Instructor: Prof. Konno Tomohiro, Assoc. Prof. Satoh Mayumi, Tominaga Atsuko, Sato Yoshiaki, Chiba Kenji, Uneyama
Chikako, Taniguchi Takahiko, and Ota Miki

11E8E) #m (1) EEAL LTORBREREOE S & F
Sato Guidance/Introduction (1) The work and mission of a hospital pharmacist as a medical person

2 B W (2) HEBERICE T 2 EFEORE
Tominaga Introduction (2) The role of pharmacists in regional medicine

3 1Rk (3B) # (3) AIEMIRICE S 2 9IMLEOEENE
Sato Introduction (3) The role of analytical chemistry in pharmaceutical research

4 FE i (4) HEEAHICBITIEERZOBE /O
Chiba Introduction (4) Drug development in a pharmaceutical company

5@l B (5) BRORELESR
Uneyama Introduction (5) Food safety and pharmacy

6 KH 8w (6) EEFBEICH T 2EFE - BFERRHEEZEDOF v U 7/8R
Ota Introduction (6) Health administration and pharmacy: roles of medicine officials

70 (7) FEAOPE - REAEICH S 2 RIEMR
Taniguchi Introduction (7) Challenge to new drugs: drug discovery research in pharmaceutical company

8 KTE #im (8) EFICHT2HE
To be Assigned Introduction (8) Lecture related to a drug-induced disease

9KRTE Wi (9) EYIAOBREBEE
To be Assigned Introduction (9) Current status and issues of drugs abuse

10 €% ¥ (10) HIAZEZFIBWEZ
Konno Introduction (10) Visit university hospital
11 €8 #im (11) I35 - RARESY BIEMRAT - 88T - BRIty % —

15



Konno Introduction (11) Visit the drug discovery research institute, pharmaceutical factory, and pharmaceutical
wholesale center, and university hospital

Teaching Methods Lecture

TEE(B0%). BLULFR—k(50%) A 5T 3,

Evaluation Method
Evaluated by class performance (50%) and report (50%)

Textbook and References

g4 EEL ARt HARE ISBN/ISSN ARES!

Preparation and Review

RBMOEBLYHE B RETENT 2,

In Addition
Lecture schedule will be notified on a message board.

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class
Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods
Evaluation Method

Textbook and References

EE

EE4

Organic Chemistry 3
£FRLE
BEIRME
3EAXRE—
Mon.4Period
2Credits

MASANORI SHIGENO,0ZORA SASAMOTO

YAL-PHA223)

Japanese

In the organic chemistry 3, students will learn about about a) conjugation and resonance of a conjugated compound, b)
aromaticity of benzene and related aromatic compounds, c) reactions of aromatic compounds, and d) reactions of
carbonyl compounds.

After successfully completing this course, the students will be able to:

» Explain the concept of resonance and draw resonance structures

« Explain reactions under kinetic versus thermodynamic control

» Explain the Diels-Alder reaction and its relevance to organic synthesis

» Define aromaticity and explain the reactivity of aromatic compounds

« Explain the mechanism and the variation of electrophilic aromatic substitution of benzene derivatives
+ Rationalize substituent effects in electrophilic aromatic substitution and design multistep synthesis of substituted
benzenes

» Explain the mechanism of nucleophilic aromatic substitution of substituted benzenes

« Explain the chemistry of benzyne and transformations on substituents on benzene

» Explain the chemistry of carbonyl compounds

Term 1: Conjugation, Resonance, and Dienes (1) Conjugation, resonance, resonance hybrid, electron delocalization in
common conjugated systems, and kinetic versus thermodynamic control in electrophilic addition to conjugated dienes
Term 2: Conjugation, Resonance, and Dienes (2) Diels-Alder reaction: Mechanism and synthetic applications

Term 3: Benzene and Aromatic Compounds (1) The definition of aromaticity, and the types and properties of aromatic
and heteroaromatic compounds

Term 4: Benzene and Aromatic Compounds (2) Molecular orbital analysis of aromatic systems and the theoretical basis
of aromaticity (Hiickel’s rule)

Term 5: Electrophilic Aromatic Substitution (1) The general mechanism of electrophilic aromatic substitution and specific
reactions including halogenation, nitration, sulfonation, and Friedel-Crafts alkylation/acylation

Term 6: Electrophilic Aromatic Substitution (2) Effects of different substituents on the reactivity and regioselectivity of
electrophilic aromatic substitution

Term 7: Nucleophilic Aromatic Substitution and Transformation of Substituents on Benzene Ring Nucleophilic aromatic
substitution reactions, reactions involving benzyne intermediates, and transformation of different substituents on a
benzene ring

Term 8: Carboxylic acid 1 Nomenclature, structure, physical property, hydrogen bonding, synthetic method and reactions
of carboxylic acid

Term 9: Carboxylic acid 2 Acidity and pKa value of carboxylic acid, separation using extraction, amino acid

Term 10: Carbonyl compound 1 General reactions of carbonyl compounds. Reduction of aldehyde and ketone.
Stereochemistry in the reduction of carbonyl groups. Reduction of carboxylic acid and derivatives. Oxidation of
aldehyde.

Term 11: Carbonyl compound 2 Basic concept of organometallic reagents and reaction with aldehyde and ketone.

Term 12: Carbonyl compound 3 Reaction of organometallic reagents with carboxylic acid derivatives. a,b-Unsaturated
carbonyl compounds and protecting groups.

Term 13: Aldehyde & ketone 1 Nomenclature, structure, physical property, synthetic method of aldehyde and ketone.
General reactions of aldehyde and ketones with hydride, carbon nucleophiles, cyanide.

Term 14: Aldehyde & ketone 2 Conversion of carbonyl groups to alkenes using Wittig reaction. Imine, enamine formation
by the reaction with nitrogen nuclephiles.

Term 15: Aldehyde & ketone 3 Acetal formation by the reaction with oxygen nucleophiles and the use as protecting
groups. Cyclic acetal formation and introductory sugar chemistry.

Lecture
Students are evaluated on examination (ca.80%) and class performance (ca.20%).
H kRt HARE

ISBN/ISSN ERIES!
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[RIZREHEHAT ). G Smith 3, LAR -

(E-F) %55 K2R EETR EZEA 2017 978-4759819380

Students are advised to do preparation and review using the textbook. Selected problems from the textbook will be used

Preparation and Review K
as regular assignments.

Make an advance appointment via e-mail or other means.

In Addition E-MAIL: masanori.shigeno.e5@tohoku.ac.jp TEL: 022-795-5917
Notes Japanese

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods

Evaluation Method

Textbook and References

Natural Products Chemistry 1
£FRLE

BHRwME

3tEARZ—

Thu.4Period

2Credits

TEIGO ASAI, TARO OZAKI,YOHEI MORISHITA

YAL-PHA225)

HARE

O

EERAPF LR, EERE LCEELEE - RAYOEANTHOEBZ2ENL LT, Z0RERE. 8BRS, £/ X
B AR MRFELEEZER,

This course covers definition, history, scope and development of Pharmacognosy. Students learn the sources,
constituents, pharmacological properties and therapeutic uses of crude drugs, together with biosynthetic pathways of
constituents.

ERGEE RAYORR, 8BS, £E5K. £ - A& MIRFELEZHATE 5,

The purpose of this course is to help students explain the basic knowledge of crude drugs on their sources, constituents,
pharmacological properties and therapeutic uses.

1.Classification of natural products 1

2.Classification of natural products 2

3.Classification of natural products 3

4.Biosynthesis of natural products 1

5.Biosynthesis of natural products 2

6.Biosynthesis of natural products 3

7.Bioactive natural products 1

8.Bioactive natural products 2

9.Bioactive natural products 3

10.Natural product discovery 1

11.Natural product discovery 2

12.Natural product discovery 3

13.Natural product discovery 4

14.Frontier of natural product based drug discovery 1
15.Frontier of natural product based drug discovery 2

Lecture

AR (T0%RE) L FER G0%RRE) % b L ICFHEY 2,

Evaluated mainly by examination (ca.70%), with partial consideration of class performance (ca.30%).

B4 EEH Hi AT R4 ISBN/ISSN ERER)

R—vy S EPHHES

U—RT7 &EF XA B fEZERA 2013 sEE

ik

EERRADE BERE R mIE 2004 s
BER-=5. RRES.

PR BILBA. BRER 5 2054 2019 sEE
R—B. XEEA

73— b F—RoRLE

BTFARAT] RETH4MR | AHEEE, RS mIE 2023 978-4-524-40377-6 HBE

B
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Preparation and Review

BRELBRPICEFTZ T 2RV T, LKEBETZZ L,

In Addition
Review frequently using textbooks and handouts distributed during lectures.

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.

20



Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Physical Chemistry 1
EFRE

EIRME
3EARZ—
Mon.2Period
2Credits

TOMOHIRO KONNO

YAL-PHA264)

HARE

O

FEEMETH, B2 CARZ—THELABENE (L8] OBREAERL LT, BTH. RE. TRESRALIOL
THRENCERTS L EANE T, ABENAR. LPWEL LTOLT Y DL OREEMS L VB4 OHRO
ERAH - ERMEAORAEERT 5 0REL K5 EEARETH 5,

The purpose of this course is to learn phase equilibrium, interfaces, electrolyte solutions, and electrochemistry.

BATBNLEACERT Vv, T —ILDEA, AU —DFRAAEABRTLLELEDHIC, R—NWEEDORWEIBET %,
¥/, RADBRROFHZERT S, Ioll, EREAROUE L EMROEBRE L UVZORMEE~NOHA, HEIZONT
BT LA2BIZELET S,

This course is designated to help students understand the basics and applications of phase equilibrium, interfaces,
electrolyte solutions, and electrochemistry.

1. &% 1 Solution1
BOFHEREL RN & THARDEHEZERT 2, RROREODREICOVTEET S,

2. &2 Solution 2
MAYELBEFERET Vv LOREEBRT 3,
a7hY :Cl-(2)-®-1

3. A3 Solution 3
BARKRLE 77 —ILOER, FBEREEAY Y —OKRAIIOVWTERT 5,
a7AhY :Cl-(2)-®-1, C1-(2)-®-2

4. A4 Solution 4
BRFEER—MOMEEICOWTERL, BEE, RESKT, BRLR, BLUEIERTOEHEZZS,
a74Y :Cl-(2)-®-1

5. REOH#AFE 1 Interface 1
RERD - RERNOMEZERL, TNOORERES L CHEFE L ZOHHEEZES,
a7 Ay E5-(1)-3-1

6. REDOHNF 2 Interface 2
EERR, hh, RE~NORESOERZERT D,
a7AhY L E5-(1)-3-1

7. REOHNF3  Interface 3
WERE LALFREDED EFRICOWTERET 5,
a7AhY E5-(1)-B3-1

8. REOHANF 4 Interface 4
BEEBREERNICOVTERL, REECHEEHROEHEZFEI,
a7HhY 1 E5-(1)-3-1

9. EfREAMRK 1 Electrolyte solution 1
BROBEEICOWTERT I LI, BERELBEREDEVNERR,
a7AY :Cl-(2)-®-3

10. BREEAK2 Electrolyte solution 2
EBRERAROEBEEELZ A+ OBRLEBHEICEOVWTERT S,
a7AhY 1 Cl-(2)-®-3

11. BREEAKR3 Electrolyte solution 3
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AFAVEEOEREAFVBEOERE, BLUOTNA - L2y TILOERZFR,
a7AhY :Cl-(2)-®-2, C1-(2)-®-4

12, EteEMRIG1  Electrochemistry 1
CFEBORES LV 7 7 77— 0KNEFV, HETLIMEEOHEAEELFN,
a7 AY 1 Cl1-(2)-@-2

13, BtE&EERIL2 Electrochemistry 2
CEEBLEERTIEEOETHOBELRBICOWTERT S,
arAhYy :Cl-(2)-@-2

14, EBHEEMRRIG3 Electrochemistry 3
CFEROEBNZEEL, HEAEICOVTER,
a7hYy :C1-(2)-@-1

15, EBtEEMRIG4 Electrochemistry 4

INWVRNOREBRETEEEHIC, pHE VY —HS0BERMFEBORELZFR,
a7hY :Cl1-(2)-D-2

Teaching Methods Lecture

EHIRER BO%RRE) LFESR Q0%EE) ICEIWTEITMET 5,
Evaluation Method
Students are evaluated on the small tests (20%) and final test (80%).

Textbook and References

£ EH% H AR HERE ISBN/ISSN ERER

R—y RPYRES

Jy—X 9B (B2 TBHEES 2018 978-4-7598-1628-0 BRE

h&)

7 v 2B . " i i o
(b) H108 PW. Atkins 2018 978-4-8079-0908-7 SE 2

SEEBSLVRERICBHINDG 7YV M EZAVWTTFE - BEZ2T52 &,
Preparation and Review
Students are required to prepare and review using handouts and textbook.

In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject Biochemistry 2
Departments 2FRHEE
BEXS BEIRAME
Semester 3EARZ—
Day - Period Mon.3Period
Credit(s) 2Credits
Instructor ASUKA INOUE

Practical business

Course Numbering YAL-PHA234)

Language Used in Course AAEE
Course of Media Class

Main Subjects O

EF2TIE, RNV EOBEEHEEICOVTRER, R/ VBEOUE, BENF X/ VEOBIEICED LS ICESLTW
Bh. ZLTC, EREHRTI-DOBALABRCRREHA RV RNTEICEY ED LS ITTTHON TV B MNITDOVTHER,
Object in Class subject and
Biochemistry explores the chemical processes that occur within living cells at the molecular level. In this course,
students will study how proteins are synthesized, how they fold into their functional structures, and how they carry out
their biological roles. With a special emphasis on enzymes, students will investigate reaction kinetics, regulatory
mechanisms, and the molecular interactions that drive enzymatic activity.

Object and summary of
class and Goal of study

KR BEORECREDREEN, BRRICOER, B, RICEERICOVWTHATED LS ICHD, i, EFROR
REBERICOWT, BRILEE L REREZHRATE 2, SRR THRETIHRALEZ VX VBEORMEBIEELHRATE
5. XN BODNTE, WEBITEZHRATE %,

Upon completion of this course, students will be able to:

—Explain the molecular mechanisms of protein synthesis in cellular systems

—Analyze how proteins regulate key biological processes, including: signal transduction pathways, immune system
responses, and metabolic networks

—Apply contemporary techniques for protein analysis and characterization

—Perform fundamental genetic engineering procedures

—Demonstrate proficiency in core biotechnology laboratory methods

Goal of Study

1. ¥ Introduction

2. R/ EDTEFE  Protein diversity

3. gy oEntE (1) Protein structure (1)

4. v oBDEE (11) Protein structure (I1)
5. &y B0EAER (1) Protein synthesis (1)
6. 27 BDEAR (1) Protein synthesis (Il)
7. Z&{E Receptor

8. % (1) Enzyme (I)
9. B3% (II) Enzyme (Il
10. B% (1) Enzyme ()

11. % (IV) Enzyme (IV)

12, 2v/oBDENFE Regulation of protein function
13. 23> (1) Vitamin ()

14, 23> (ll) Vitamin (Il)

15, &4&n{EE Summary of the course

Contents and Progress
Schedule of the Class

—_

Teaching Methods Lecture
EHIEER (80%) &t FESR (20%) IC&KVEFHET 5,

Evaluation Method Evaluation is performed based on class performance including the final (80%) examination and the class performance

(20%).
Textbook and References
£24 EE4 H At HARE ISBN/ISSN BRHER|
~ ° AN STAS
;{/\ZMK%E&J% SEER - EHE AT 2025438 978-4-524-40447-6 HHE
;:zz?;iammﬂ@i%—?‘ AT - A EE— BT 202178 978-4-524-22682-5 BEE
MOLECULAR BIOLOGY | Alexander Johnson, Bruce Alberts sz

OF THE CELL £ 6 iR

Julian Lewisfts
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Preparation and Review
In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject

Departments

HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Biochemistry 3
EFRE
BHRwME
3EARZ—
Tue.1Period
2Credits

SHOICHIRO KURATA,FANYAN WEI, TAMAKI YANO

YAL-PHA235)

HARE

O

EF 3 Tl ERRISCHIEMS L CHRABRIZEICO A DZ XV /X BOBE L EEICOVLWTESR, EhmYFOE
MEZTHDZTI/BREXILFFFORY., Thoh oEESNZEREERBFYICOVTRSR,

In this course, students will understand the structures and functions of proteins involved in biological reactions and
intra-and extra-cellular signal transductions and learn the metabolism of amino acids and nucleotides and the
biosynthesis of bioactive metabolites.

ERRIGPERTEICHDHE RN/ EOBE LI, BLUT7I/BEXILFF RFORBICOVWTEHBTES LS I
5,

The purpose of this course is to help students explain the structures and functions of proteins involved in biological
reactions and signal transductions and the metabolism of amino acids and nucleotides.

1 2H Fim EFERISCEREECET 22 ZOEARIBICH T 2BRICOVTERT S, [EF1] CBE

2BH 2RV BOWREEM 20 NV HEOBREEMOBRLHEAZERT S, [ELF1] LBE

3 EH MIENBREE L HA BERBEREEOHE & ZOFHERECETIHNAICOVWTERT S, [E(F1] LBE
4 RE MEMBREEL FLEY HEABREEOKRN L, FLEVICL2MRMOREEZERET 5,

5 K25 AR D IREE
(R 1| L BIE

RLVEY RPN EYRBRERD R — v F — /N —%185 EEE A ORBEE L T 0fE% BRT 5,
6 &% MEME BRI 24 EDT MRMES. RN Y v/ R CEREEERT 2EEDTICOVTERT 5, [
BEfRER 1) CEAE

TEH - RE EHOE LD EF 3 ORFHTRY KRR EBEER L. BRERD D,

8M 7 I/EBRH (1) hRNTOT I/ BoKE, fA. ERAH2EET 2.
IMTI/EBRE (1) 7/ BORZEEROKRBEICOWVWTERT 2,

108 7 I/ BEkOEEEEDE (1) RREBRGICL2EEERET IV 0EEREEBERT S,

117 I/ BEROEEEENE (1) ~LRH, —3F 07 I VEAR. —BEERESHEERT 2.
LRBMIXILAFRIRHE (1) XILFFR, URXILFFF, THFFPVURIILAF ROEEREERT S
BREXILFFERH (1) XZLFFER, URXILFAF R, THFVURIXILFF FOSBEZERT S

WBEXILAFRERE () EHhY Xy P =, LTOXILFAFRDORE, X7 LA4F FRBHICEHL 2 HH %82
95,

I5MBETOE LD

1. Kurata Introduction To understand the biochemical significance in the pharmaceutical sciences related to biological
reactions and signal transduction.

2. Kurata Post-translational protein modifications To understand the mechanisms and functions of post-translational
protein modifications.

3. Kurata Intracellular signal transduction and cancer To understand the mechanisms of intracellular signal transduction
and cancer.
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4. Yano Hormone and signaltransduction To understand the communication between cells and tissues via hormones, the
extracellular signaling molecules.

5. Yano Membrane transport To understand the molecular mechanisms of membrane transport, which contribute to
receptor clearance (Endocytosis), hormone secretion (Exocytosis), and protein degradation.

6. Yano Cell-cell contact and cell matrix To learn the molecules essential for cytoskeleton, cell-cell junctions, and
extracellular matrix.

7. Kurata, Yano Summary of the first half of this course To confirm the contents that was handled in the first part of this
course.

8. Wei Amino acid metabolism (I) To understand the role and the use of amino acids in the body and the nitrogen
metabolism of amino acids.

9. Wei Amino acid metabolism (I) To understand the carbon metabolism of amino acids.

10. Wei Amino-acid-derived bioactive metabolites (I) To understand the biosynthesis of bioactive amines through
decarboxylation.

11. Wei Amino-acid-derived bioactive metabolites (Il) To understand the heme metabolism, the nicotinamide
biosynthesis, and the nitric oxide biosynthesis.

12. Wei Nucleotide metabolism (I) To understand the biosynthesis of nucleotides, ribonucleotides, and
deoxyribonucleotides.

13. Wei Nucleotide metabolism (I) To understand the degradation of nucleotides, ribonucleotides, and
deoxyribonucleotides.

14. Wei Nucleotide metabolism (lIl) To understand the role of nucleotides as second messengers and drugs targeting
nucleotide metabolism.

15. Wei Summary of the last half of this course To confirm the contents that was handled in the second part of this
course.

Teaching Methods Lecture

REFOEZRBRZEDETFES 20%), REOFETIT FHHE (40%) BLUOREROELHRER (40%) TIHMET
%o

Evaluation Method
Evaluation is performed based on class performance including the small tests (20%), the midterm (40%) and the final
(40%) examinations.

Textbook and References

4 EE4 H AR H AR E ISBN/ISSN BRER
;{””ﬂt%ﬁ% WEEM - $HEE EIe 2025 078-4-520-40367-7 | HFIE
: s A . HNESH . BE
Efsentlal%ﬂiﬂ@i%—?— j:”!‘ﬂ:? INEE Sl T R
% 5 bR R
Trudy McKee, James R. . _ B
Tyk—A{¥ MR  McKeeXZ. mIIEE | {LEREA 2010 ST e
1&. tRmEE—Ed
SDTMEEYMY F5ik | BFHEEZ HERIEFERA SEE

BHEE, 2EE, REERZEALEEBICEDS
Preparation and Review
Understanding of each themes by textbook and reference book.

In Addition
Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.

26



Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods

Evaluation Method

Textbook and References

Pharmacology 1
£FRLE

BEIRME
3tEARZ—
Fri.1Period,Fri.2Period
2Credits

TAKUYA SASAKI,NARIKO ARIMURA

YAL-PHA251)

HARE

O

B3, B EEGOMEEREREKRT 22MTHD, EOFRZERT 2720013, EEOLELCHINFIET 51
FaMzdZehnBETHY, ZOLICI>TR LD TERBDERICE T2 EOEREFEIEBRIND, EYOIEREF % E
BLTUL L oI, MEADBERIHENEDER L, MENOBREERBOERIVEATH S, FERTIIEYDOER
RREERS D L TOERNEELZPE, & o ICEFANGHINMEREDE L HENBEREERECERZEL T, Yo
BRIRIGA CBEIRPZ OMBER BRI L 2BMNE T 5,

Pharmacology is a discipline which explores an interaction between drugs and a human body. To better understand the
action of clinically available drugs, students need to acquire abundant knowledge about not only the machinery of human
body but also the mechanism of disease development. In human body, many chemical transmitter and intracellular
signaling molecules work to keep the body healthy. In this course, students first acquire the elementary knowledge to
understand the action of drugs. Students also understand the clinical application and effectiveness of drugs and identify
a clinical issue through the understanding the extracellular chemical transmitter and intracellular signal transduction.

EMFEDERE L DIMBB LV ZDOEZAFICOVWCERT D, o, ERNGHRNMERZEYE & BIENERERE
ZEMBITLIENTE, EYERBBZEIL LN TE S,

The purpose of this course is to help students learn the basic knowledge and the point of view of the pharmacotherapy.
Also, students understand the elementary chemical transmitter and intracellular signal transduction and develop the
ability to consider the mechanism of drug action.

IR | Introduction (1)
B Introduction (2)
MEIEIMIEE - 7TREESEEZTAE(E  Cellular signal transduction: seven-pass transmembrane receptor
MMABIERITE : Z818G &> /%2 Cellular signal transduction: heterotrimeric G protein
. MREREE B FEG X /U E/IBERTFREZARE/MIEAZEE
Cellular signal transduction: small G protein/growth factor receptor/intracellular receptor
6. ZR{EDOMEME  Quantitative analysis of receptors
7. MBRBREE A AV FrRILBLO T ZKR—%— Cellular signal transduction: ion channels and transporter
8. KRR ZH L UHRIEER Chronopharmacology and Midterm Exam
9. AMEEMYE : £4 I Bioactive substance: vitamin
10, £EESEYE : 7£F/L0Y) >~ Bioactive substance: acetylcholine
11, £AEEFUYWE : #7235 I~ Bioactive substance: catecholamine
12, £EEFUYE  £8FEUR7F K Bioactive substance: bioactive peptides
13, £EFUYE : A b= Bioactive substance: serotonin
14, £8FUYWE : e X4 /73 /8 Bioactive substance: histamine/amino acid
15, £EEFUWE : =4 23% /4 F Bioactive substance: eicosanoid

a s wN -

Lecture

iR (45%). HIRHER (45%). BLUFER (10%) THMET 5,

Students are evaluated based on the midterm examination (45%), term-end examination (45%), and class performance
(10%).

EE EEY HRRAE HARE ISBN/ISSN BRIES!

HTH % EP KR 5

- BREE - HEANF  WELE %8
5

News2s BEFHT - MEE— WIE %%
ST * 2 b e I %8
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g AP — HlE 528
ry Ry« )L EK
7y ERY  FMRYR | mm IR sx

BE

EBETHEATEIRTAM FERNEIF®HGoogle ClassroomiZ 7y 7A— R LTH Y., BEFICLT7O0—FL, [ ThhsE:E
. ) XfZ FIBY | [NewHIBF | ENSEELSEICLBDPOFELTHELZENPEELL,
Preparation and Review
Students can previously download the slide files and prepare the contents with the above textbook.

In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Pharmacology 2

#EFEL/ Pharmaceutical Sciences
BIRLME/ Elective

3

Fri.1Period,Fri.2Period

2Credits

SHIGEKI MORIGUCHI

YAL-PHA252)

HZA&:E/ Japanese

#% 2 / Pharmacology 2

B2 (L BYEEFEOEEEREEET 2R THY ., ZTOEBIIFERICLCZIRISE->TWDS, KEERTIE. BIEE
DEBEVSERAN O, EMHFEFOBEEICKIZTRE GEEER) LZoBFEEHROIC. BEYORKISH L BENR - &l
ERZEBRT 2, EEF 2 cld, EBEEAOEARZEBRT 2 7-0ICKEHRER, PIRHRER, WRkaER, HILBRIERT
28 A &Y HIF B, / Pharmacology is summarized in the interactions between medicines and biological functions.
Students lean the clinical application, therapeutic and side effects of medicines through those biological actions.
Pharmacology 2 focuses on medicines acting on peripheral and central nervous systems, and respiratory and digestive
organs.

EEEOERE L I2MBELVZOEZFICOVWTERL, IOICEYNPEREREICELIITEELERT S, FFc. X
YOFEOEER, BIERZRRTE2ANZILICOVWTERT D, IHIC, BEERICE SV TERIKRICH T 28EMWR LRIE
FA#%E#4 %, /Students understand the molecular basis in drug actions of therapeutics. In addition, students deepen
their understanding of the pharmacological mechanisms underlying the main and side effects of medicine.

1 REHREAERR  BRERRLAEHERRDOERES L UOVHREENE L ZIARERICOVTRY, IS OHEROBEE
HEEAASERIEYICIIEDL S BEDNH IO ZEET S,

2. BEMRERE (1) XRBRERRICL DHBMEEORE L BY O L4 F V. EYORKIGHAEZERT 2,

3. BERERERE (2)  BIRXBHRERICL 2ESEEDRE L BKYOFELF U, BYOEKRICHEEERT S, 51, M
RENCIEAT2EYICOVWTHERT S,

A4 (RMERERE | (AEAMEHR & AMEESHIROBAE IS T 2R OFEL & (2, BATMEEE & REEHEERICOWT
BT 5,

5. PRt EAERIG - EHROEBMHIIHRER. AR, RERICL>THABIINATWS, iR, ADBRIEPIREEET
BAEIND, BEFTRULHE - A9 - REEBEICOWTERET 5,

6. PREIFHER S & PR R MEE  PRSRERICERTIRIIEELERAEFEZ2ELTVWS, AEROLDIRSRIERE
DEN % FMT 25 EEBES S,

7. RARERERE (1) PREERICH T I EEDE - TRE - ATV Fr2L0BR%E D LIC, PREREREREROR
R ERAEE 2 BET 5,

8. PIRMIRIERE (2) | 25EE - BIRE (LDBE. TRE) - IARE - 15 2EICOWTERT 5,

9. PIREIRIEFAEE (3) @ hIFEHMIEE - MTANAE - FREMERE - SEMEMEREICOVWTERT S, £-EYKE
fiE - FSERS - 73— IUKRTFEEDRERICOWTERT 5,

10. PIRERIERE (4) @ MAKRBERES - #ANABREEAER (KN—FV VY VH) - FALAL TV —ICOWTERT
%,
11, R TR R AR | NIRRT (A - BIFE - < HETHIM - A - BElEL - LRMBE) - TLYNI<—
BUSRANGE - NV F ¥ U ERR - HEBEAIRBCEDBERREICOWTERT 5,

12. FFIRERERE | REXFBHOUGEHERAS I T 2EYOFEL S L IC, ERE - ZEE - REXWEAEE - WiRE
EBRICOWTERT S, £/, EMHAEMMES - BUERERE - MBEURADBERICOVWTERT S,

13 HEERERE (1) : MR EBELEBRLEVICL2BBOMOBEEE L L IC, BBEHELE - B4 -  BRESHE -8
+ B EES L VBREBAEREZERT D,

14 HCBIERE (2) (BB RLEVICL 2 BCEREOREEE LS L2, FiE - BE - BIEEEORE L AEEICD
WTERT 5,

15 HLBIERAE (3)  BEREORILBEMEENT VRICEEL 5 2EICOVWVTERT 5,

1. Pharmacology of peripheral nervous system : Students learn the role of autonomic or somatic nervous system,
neurotransmitter receptor, agonists and antagonists acting on these nervous systems.

2. Autonomic nervous system therapeutics (1) : Students learn the regulation of organ function through the sympathetic
nervous system and clinical application of agents acting on the sympathetic nervous system.

3. Autonomic nervous system therapeutics (2) : Students learn the regulation of organ function through the
parasympathetic nervous system, and clinical application of agents acting on the parasympathetic nervous system the
autonomic ganglion.

4. Somatic nervous system therapeutics : Students learn the therapeutics acting on the sensory and motor neurons.
Students also learn the local anesthetic agents and muscle relaxants.

5. Pharmacology of central nervous system : The biological homeostasis is regulated by interaction of nervous, endocrine
and immune systems. Students learn the pharmacological interaction nervous, endocrine and immune systems.

6. Mid-term examination and drug evaluation in central nervous system : Students learn the principle methods to
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Teaching Methods

Evaluation Method

Textbook and References
%

[BChh %S R
M|/ [Zukai
Yakurigaku ]

[NewHIE = |

Preparation and Review

In Addition

Notes

evaluate the pharmacological actions of central nervous system agents.

7. Central nervous system therapeutics (1) : Students learn the interactions of synaptic transmission, receptor and ion
channel. Especially, students understand the basic mechanism of agents acting on the central nervous system.

8. Central nervous system therapeutics (2) : Students learn the pharmacology of general anesthetic, hypnotic, antianxiety
agents and antidepressants.

9. Central nervous system therapeutics (3) : Students learn the pharmacology of muscle relaxants, antiepileptics,
narcotic or non-narcotic analgesics. Students also learn therapeutics for migraine and for drug and alcoholic
dependence.

10. Central nervous system therapeutics (4) : Students learn the pharmacology of therapeutics for psychosis,
schizophrenia, Parkinson’s disease and narcolepsy.

11. Neurodegenerative disorder therapeutics : Students learn the therapeutics for stroke, Alzheimer’s disease,
Huntington’s disease and amyotrophic lateral sclerosis.

12. Respiratory therapeutics : Students learn the pharmacology of antitussive, expectorants, antiasthmatic agents and
respiratory stimulants. Students also learn therapeutics for chronic obstructive pulmonary disease, smoking disease and
pneumonitis.

13. Gastrointestinal therapeutics (1) : Students learn the regulation of gastric acid secretion by nervous system and
gastrointestinal hormone. Students also learn the agents of gastritis, gastroesophageal reflux disease, gastroduodenal
ulcer and bowel disease.

14. Gastrointestinal therapeutics (2) : Students learn the regulation of gastrointestinal function by gastrointestinal
hormone. Students also learn the therapeutics for liver, bile duct and pancreatic diseases.

15. Gastrointestinal therapeutics (3) : Students learn the therapeutics acting on the intestinal immunity and intestinal
flora.

Lecture

FRIEER (45%). TEARER (45%). FES (10%) TIHHET 3, / Mid-term examination (45%), examination (45%), class
performance (10%) and so on.

EE4 HikRtt H AR ISBN/ISSN BRER
ME®E - HENF R

£ / Ed. T Nabeshima E1L#/ Nanzando 20154 (5B1hR) 978-4-525-72061-2

and K Inoue

BFEF - mkkE—

[Eps 2025% (KETHE8HR) | 978-4-524-23377-9

EOFENERDBEOEBBERERVY INRCEHINTLIEREDOREICOVT, HOHLHFELTH HREFZAL
TiEE T %, / Students are required to prepare knowledge of target organs for drugs and pathology related to content of
the class using internet and books.

A=NBETTRA Y AV PEMSTHORFDOZ &,
E-MAIL: shigeki.moriguchi.a3@tohoku.ac.jp TEL: 022-795-4562

Make an appointment via e-mail before visiting the office. The contact information for the lecturers will be announced in
the lecture.
E-MAIL: shigeki.moriguchi.a3@tohoku.ac.jp TEL: 022-795-4562

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Departments
HMEXS
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Day - Period

Credit(s)
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Practical business
Course Numbering
Language Used in Course
Course of Media Class
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Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods

Pharmaceutics 1
£FRE
BHRwME
3tEARZ—
Fri.3Period
2Credits

HIDETAKA AKITA,HIROKI TANAKA

YAL-PHA261)J

HARE

O

FHZIAEIERT 2 EERORETEL NICRESEEYOERNBEICE T A D2T L LTHRETDEMTH D,
EHZFORHIZ, BETIZFMEFNSLV—F. EFREOEELBD CEAVWERPTTHI I L THD, AHFHTIE, EF
FrRE) A (MEEFF). 2) EPEFPICHEL, ERREERRNHI DREBNICERTI L 2BNE TS, #
ROBREZERT 2720, BRORETITZMZET,

The purpose of this class is to understand the basis of pharmaceutics including physical pharmaceutics and
pharmacokinetics in a comprehensive manner. This course will also explore the relationship between the drug
formulations and the biological properties of absorption, distribution, metabolism and elimination (ADME). Small test will
be given in each lecture to evaluate the achievement of understandings.

- EFOREIFICE L THH. WiEAER ABREEHBETESILSICH D,
CEMIRES R TLICDOWTHBATES LS IR B,
- BYORNEBREL ZEASZ 2ERICOVWTHBETES L5 I1CR 5,

Upon completion of this course, a student should be able to:

-Explain characteristics, production methods, and quality test of drug formulations

-Explain drug delivery system

-Explain the fate of drugs and various factors affecting absorption, distribution, metabolism, and excretion in the body

1 B EBHPER © FIE L RSB

2 A EY DA KIEEB

3 FAE EH D HE L ERIX

4 FE EPoELEE

5 FKE By oBEHS %

6 TKE EYOFFRE - fad L E@EEmE
7 FE BHE & B R

8 M EfEA

9 Hh FEREHF

10 EF EIRELH]

11 B+ EEEA

12 A WEloREEE L 8HHR, ZEE
13 H Y OARMRIE L Bk

14 HF EYpEEY X T L1

15 e BEYEES X T L2

1 Akita Introduction to Pharmaceutics

2 Akita Biomembrane transport

3 Akita Drug absorption

4 Akita Protein binding

5 Akita Tissue distribution

6 Akita Drug metabolism and First pass effect
7 Akita Renal and biliary excretion

8 Tanaka Solid formulation

9 Tanaka Semi-solid formulation

10 Tanaka Liquid formulation

11 Tanaka Sterile formulation

12 Tanaka Quality control, pharmaceutical test, stability
13 Tanaka Solubility and kinetics

14 Tanaka Drug delivery system 1

15 Tanaka Drug delivery system 2

Lecture
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NT R M (10%) R OEZHBROIEQ0%) I & > T, HEWICFHET 5,
Evaluation Method
Students are evaluated on their points from all the small tests (10%), and the midterm and regular examinations (90%).

Textbook and References

£2 EEY bR R ISBN/ISSN RER
78— F—ERHF BET REFE. FHEEX F T 2022 ISBN978-4-524-40387-
B4R MK, FEREE mE 5

FEFICIE, BRERVSEREZEZAVEENTOFHEA#MZENICHICOIT S, BERIE, EEREICEY EHHH -
RigeEB S %,

Preparation and Review
Getting basic knowledge on each topic using the text books and references above as a pre-study and Trying several

practice problems as a review
In Addition
Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject
Departments
HMEXS
Semester
Day - Period
Credit(s)

Instructor

Practical business

Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Organic Chemistry 4
£FRE

BHRwME
4EAREZ—
Fri.3Period

2Credits

NAOHIKO YOSHIKAI

Organic Chemistry 4 represents the final part of the basic organic chemistry lecture series in the undergraduate program.
Building on the earlier studies, students will learn about (1) chemistry of carbonyl groups, which represents the most
important functional group in organic chemistry (contd from Organic Chemistry 3), (2) chemistry of nitrogen-containing
compounds (amines), which play critical roles in medicinal chemistry, (3) transition metal-mediated C-C bond forming
reactions, which are indispensable tools of modern synthetic chemistry, and (4) pericyclic reactions, which are
outstanding organic reactions involving concerted bond reorganization of unsaturated compounds. Throughout these
topics, students will develop a systematic understanding of the overall framework of organic chemistry, while fostering
their problem-solving skills.

YAL-PHA224)

HAE

O

Organic Chemistry 4 represents the final part of the basic organic chemistry lecture series in the undergraduate program.
Building on the earlier studies, students will learn about (1) chemistry of carbonyl groups, which represents the most
important functional group in organic chemistry (contd from Organic Chemistry 3), (2) chemistry of nitrogen-containing
compounds (amines), which play critical roles in medicinal chemistry, (3) transition metal-mediated C-C bond forming
reactions, which are indispensable tools of modern synthetic chemistry, and (4) pericyclic reactions, which are
outstanding organic reactions involving concerted bond reorganization of unsaturated compounds. Throughout these
topics, students will develop a systematic understanding of the overall framework of organic chemistry, while fostering
their problem-solving skills.

After successfully completing this course, students will be able to:

» Explain the property, reaction, and synthesis of carboxylic acids and their derivatives, with special emphasis on
nucleophilic acyl substitution.

» Explain the mechanism and synthetic utility of enolate-based reactions such as a -functionalization reactions and
condensation reactions.

» Explain the property, reaction, and synthesis of amines.

« Explain the outline of important transition metal-mediated C-C bond forming reactions such as Suzuki-Miyaura
coupling and Mizoroki-Heck reaction.

» Explain the mechanism of electrocyclic reactions, cycloaddition reactions, and sigmatropic rearrangements.

1. Yoshikai/Kikuchi; Carboxylic Acids and Derivatives (1): Nomenclature, structure, and property of carboxylic acid
derivatives (acid chlorides, anhydrides, esters, and amides)

2. Yoshikai/Kikuchi; Carboxylic Acids and Derivatives (2): Nucleophilic acyl substitution reaction and its application in
the interconversion between carboxylic acid derivatives

3. Yoshikai/Kikuchi; Carboxylic Acids and Derivatives (3): Nucleophilic acyl substitution in various contexts (lipids, soap,
antibiotics, natural/synthetic fibers, biological reactions) and chemistry of nitriles

4. Yoshikai/Kikuchi; Enols and Enolates (1): Keto/enol tautomerism, generation, structure, and reactivity of enolates

5. Yoshikai/Kikuchi; Enols and Enolates (2): Alkylation of enolates and its application in malonic ester synthesis and
acetoacetic ester synthesis

6. Yoshikai/Kikuchi; Carbonyl Condensation (1): Aldol reaction between two carbonyl compounds: Mechanism, inter- and
intramolecular variants, and synthetic applications

7. Yoshikai/Kikuchi; Carbonyl Condensation (2): Ester condensation reactions such as Claisen reaction and Dieckmann
reaction, Michael reaction between enolate and unsaturated carbonyl and its application to Robinson annulation

8. Yoshikai/Kikuchi; Summary of Carbonyl Chemistry: Summary of the chemistry of carbonyl compounds

9. Yoshikai/Kikuchi; Amines (1): Nomenclature, structure, property, and synthesis (by nucleophilic substitution) of
amines

10. Yoshikai/Kikuchi; Amines (2): Synthesis of amines (reduction and reductive amination), reactivity of amines as bases
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11. Yoshikai/Kikuchi; Amines (3): Reactions involving amines, such as Hofmann elimination and synthesis and reaction
of diazonium salts

12. Yoshikai/Kikuchi; C-C Bond Formation (1): Organotransition metal-mediated C-C bond forming reactions such as
organocuprate reactions and palladium-catalyzed cross-coupling reactions

13. Yoshikai/Kikuchi; C-C Bond Formation (2): Carbene-mediated C-C bond forming reactions such as cyclopropanation
of alkenes and alkene metathesis

14. Yoshikai/Kikuchi; Pericyclic Reactions (1): Molecular orbitals of (conjugated) alkenes, thermal- and photo-mediated
electrocyclic reactions and their underlying principles

15. Yoshikai/Kikuchi; Pericyclic Reactions (2): Thermal- and photo-mediated cycloaddition reactions and sigmatropic
rearrangements and their underlying principles

Teaching Methods Lecture
. Evaluation will be performed based on final examination (50%), midterm examination (30%), and regular assignments
Evaluation Method
(20%).
Textbook and References
£24 EE4 H R HARE ISBN/ISSN BRHER|
2 I ZEHAF(T)ES ). G. Smith &, LEm - | .
g A 2017 &
% KEE— 8 B fesmA HH

Students are advised to do preparation and review using the textbook. Selected problems from the textbook will be used

Preparation and Review .
as regular assignments.

For office hour, make an appointment via e-mail in advance.

In Addition E-MAIL: naohiko.yoshikai.c5@tohoku.ac.jp (Yoshikai), jun.kikuchi.e8@tohoku.ac.jp (Kikuchi)
Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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HMEXS
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Day - Period
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Practical business
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Course of Media Class
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Goal of Study

Contents and Progress
Schedule of the Class

Structure Analysis of Organic Compounds
£FRE

BHRwME

4EAREZ—

Thu.2Period

2Credits

NAOHIKO YOSHIKAILYUSUKE SASANO,SHOTA NAGASAWA,HIROYUKI YAMAKOSHI, TARO OZAKI,YOHEI MORISHITA

YAL-PHA226)

HARE

O

SCOEERIERILANTH D, Lir>T. BREODIMREICE, AR, EVREMOTESFERLAYOMH
SIS ZFNICHET 2 WM ICET 2 MEA LA 55,

FELOHETCRBERRA CERLADOBERE TRV LN B REEEH (MS, IR, NMR, UV-vis) O RE & #BifiE% s
BT2, BFETHIOAREDNIL—TI2H 1, EERRTRER RS ML EBETICRT L TR A E S RET 25
EEYET D, UEOBRLEBEEN LT, BBHNICL2ERLANORTE - BRO-HORNEES T BN ET 3,

Most pharmaceuticals are organic compounds. Therefore, researchers in the field of pharmacy—whether in synthetic or
biological sciences—must have a solid understanding of the structures of small organic molecules and the
physicochemical properties derived from them.

In the first half of this course, students will learn the principles and analytical methods of various instrumental
techniques used for structural determination of organic compounds, including mass spectrometry (MS), infrared
spectroscopy (IR), nuclear magnetic resonance (NMR), and ultraviolet-visible spectroscopy (UV-Vis), through lecture-
based instruction. In the second half, students will be divided into small groups of approximately 40 and engage in
exercises that involve cross-analysis of various spectra to determine organic compound structures. Through these
lectures and exercises, this course aims to develop students’ ability to identify and confirm organic compounds using
instrumental analysis.

MS, IR, NMR, UV-vis DEAFBEBRL, TNHOF— KBTIV TESFARIENOH FREEHET S LN TES
£k B,

Students understand the fundamental principles of MS, IR, NMR, and UV-Vis spectroscopy and develop the ability to
determine the molecular structures of small organic compounds based on their spectral data.

1#x01)  5E2HWE

BEAEDORTE. HFR. BLUOBHBEDHED/-OICHVOLNIEENTRICO WL THS,

2 %% mASKEQ)

B CAYICEENIEREOBEZRET 2 -0ICALONBERADILEDFREBIZ OV TER,

3#EEQR)  FADHKEQ)

FADPKEICL > TEHSNZBRET L ICEHIAEIRI FLIZDWTERES,

A4EEG) AN - AIR/SKE

HEBEE BT 2BEAYDIEREZEBI-DICAVONBZESN - AIRHNEICOVTERR,

5 #3(5) : NMRH k(1)

MRS (NMR) DXEICHE T DB, LZY T b, BLOVITFILOBBRREDRRY FLEFTOERZ 2N,
6 5 (6) : NMRA¥E(2)

IHNMRZARZ bILIZE BV TFLDRHEEL VY 7Y Y TERICOVWTRED, ARY MLERITOAREEFR,
7 #%(7) : NMRO Q)

13C NMRZX %7 PR ZRFTNMRR A7 b7 &, & U EELRNMRANIEICDNTHES,
BHZEDE L& PR

BENIE, FADKE, BBIEBOINERVEN - ARDIKEORE L, T OERLEYOBERT~DBEREIZOW
THIET %,

CRERS

BENE. FADHE, BHIEBSHEL LR - TGS ERELEBAEDLE T, BB EYOBERITEIT S HED
BMEX*BBT 5,

10 EE () - Bt &Y OB ERAT

BENE. FADKE BBEIEBLEZAWT, BHECAYOBEREEZTS 5 E2EB1BT5,

1188 (2) : BEKRIEH OISR

BENIE, FADKE, BBEIEBOINEEZRAWT, FERLAYOBERTEE1TI HE%2B1ET S,

12388 Q) : 7Aa—, 7/ —ILOEEE

BENIE. FADE BEIEBYNEEZAWT, 7ALa—b, 7/ —LOEBEREEITI A E2BETS,
138 @) : 7T R, 7 b oiE&EEn

BENNIE. FADHE. BEBIEBINEEAVT, 7ATER, T OBEREEITI A EEESBT %,

14 78E(B) : AVRVES L UZ OFEROBERERT

BENMTE. FADE, BHSEBSNEEAVT, ALRVBELVZ0OSEAOBERAELTI HE4B5BT 5,
15 58E (6) : 7 I~ OREEREMN
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Teaching Methods

Evaluation Method

Textbook and References

%

R I REREHS
(k) 5K

BEAAEMD AR R
12 & 2EEE-MS,

IR, NMRO#tH - (58
h%)

Preparation and Review

BEME, RADKE, BEIHBILEZAVWT, 7IVOBEREZTIHEEERTT %,

1 Lecture 1: Mass Spectrometry

Students learn about mass spectrometry techniques used to determine the molecular weight, molecular formula, and
partial structures of organic compounds.

2 Lecture 2: Infrared Spectroscopy (1)

Students study the principles of infrared (IR) spectroscopy, which is used to identify functional groups in organic
compounds.

3 Lecture 3: Infrared Spectroscopy (2)

Students Learn about characteristic IR spectra observed for different functional groups.

4 Lecture 4: Ultraviolet-Visible (UV-Vis) Spectroscopy

Students study UV-Vis spectroscopy as a tool for analyzing organic compounds with conjugated structures.

5 Lecture 5: NMR Spectroscopy (1)

Students learn the fundamentals of nuclear magnetic resonance (NMR) spectroscopy, including shielding effects,
chemical shifts, and signal integration.

6 Lecture 6: NMR Spectroscopy (2)

Students study signal splitting and coupling constants in *H NMR spectroscopy and learn methods for spectral analysis.
7 Lecture 7: NMR Spectroscopy (3)

Students explore advanced NMR techniques, including **C NMR and two-dimensional (2D) NMR spectroscopy.

8 Lecture Summary and Midterm Exam

Students review the principles of mass spectrometry, IR spectroscopy, NMR spectroscopy, and UV-Vis spectroscopy,
along with their applications in organic structure determination.

9 General Exercise Overview

Students gain an understanding of how to combine mass spectrometry, IR spectroscopy, NMR spectroscopy, and UV-Vis
spectroscopy for organic structure analysis.

10 Exercise 1: Structural Analysis of Aliphatic Compounds

Students practice determining the structures of aliphatic compounds using mass spectrometry, IR spectroscopy, and
NMR spectroscopy.

11 Exercise 2: Structural Analysis of Aromatic Compounds

Students learn methods for determining the structures of aromatic compounds using mass spectrometry, IR
spectroscopy, and NMR spectroscopy.

12 Exercise 3: Structural Analysis of Alcohols and Phenols

Students apply mass spectrometry, IR spectroscopy, and NMR spectroscopy to determine the structures of alcohols and
phenols.

13 Exercise 4: Structural Analysis of Aldehydes and Ketones

Students learn to determine the structures of aldehydes and ketones using mass spectrometry, IR spectroscopy, and
NMR spectroscopy.

14 Exercise 5: Structural Analysis of Carboxylic Acids and Their Derivatives

Students practice structural determination of carboxylic acids and their derivatives using mass spectrometry, IR
spectroscopy, and NMR spectroscopy.

15 Exercise 6: Structural Analysis of Amines

Students learn methods for determining the structures of amines using mass spectrometry, IR spectroscopy, and NMR
spectroscopy.

Lectures and seminars

HEB L OEBHR (70%). BLUFER (30%) THHET 5.

Evaluation will be based on the midterm and final examinations (70%) and class performance (30%).

EE4 ) s HARE ISBN/ISSN BRHER|
J. G. Smith &, (LA - = S
KB pR BER ZERA 2017 978-4759819380 HRE
R. M. Silverstein * F. X.

Webster - D. J.

Kiemle - D. L. Bryce ERLERA 2016 978-4807909162 HRE

£, LB BEE
- HE R

(BI) EBRICHUTIBDOBRELZENIC—RLTHL L, /-, BRZZEDILDICHBNEOMBEEZEB L LTHEL
&,
() BT IN-HEZMRE, & %Google Classroom%Z @B L TIRIHT B2 &, BERIEZ. BTS2 &,
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First Half: Students should read the relevant sections of the textbook before each lecture. Additionally, they should solve

the textbook exercises as a review to reinforce their understanding.
Second Half: Students must complete the assigned exercises in advance and submit their answers via Google
Classroom. After the exercises, they should review the material to deepen their understanding.

In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject

Departments

MBEXD

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Medicinal Chemistry

BIERIEH, BPH

Department of Pharmaceutical Sciences (4-year program), Department of Pharmacy (6-year program)
BIRME

4

4th
Tue.2Period
2Credits

HIDETOSHI TOKUYAMA, TAKAYUKI DOI,JURI SAKATA

YAL-PHA262)

Japanese

O

EEROLIZERLEEYMTHY EBEERBZZOERLEYE LTOEDIHEEIKRET 5, RFEERTIIELIFENDF.
EOICIFMEOCEEERICEDERRIZEIERICOVWT, ARLLENERLI OBRZRD S, RAYBLUERLEY
FA77V—BWERIU - TICLk By MeAEYA LY — FMEEY~OBEEREFET 2, KRNLEERDH
FEEGZD LT, AIREICHE R DERNAFE PN,

#F14E. BI5EOHEFIE. SGDICL2T /T4 77—V IRAET 2,

Most drugs are organic compounds, and their pharmacological activity depends on the chemical structure of the drug as
an organic compound. In this lecture, students will deepen their understanding of drugs and target molecules, as well as
pharmacological activities based on the interaction between the two, from the viewpoint of organic chemistry. Students
learn to optimize structures of hit compounds for lead compounds by screening libraries of natural products and
synthetic compounds.

Students learn about the fundamental knowledge required for drug discovery.

The 14th and 15th sessions will be in an active learning style through SGD.

CBIEOBMEZRBETES LI B,

AERBEICEOVWTEER L AEENS TOREERAERTED L5145,
CEYBEEEBLERAN OHETEDL LS TR D,

S 77T AT 4T EMENEME, BEFEERICOWTERL, HATEDLLSICAD,
CRENABEEZOEZNDFIST T AERBEBIC O LTS H L ICHBTE2 L5 1k 3,

- Students can explain an overview of drug discovery.

- Students can consider and understand about drug discovery, pharmacophore, biological equivalence, and structure-
activity relationships based on chemical structures.

- Students can explain pharmacokinetics from the viewpoint of organic chemistry.

- Students can illustrate and explain the biological mechanisms based on the structures of drugs and targets.

1. AIEAEZMNEBEE (ELE). REGE)
L KALNEEEDFOPEBLEY O EEE L BEEDBRE., AtERFE->TEET 5,
2. AIEAFoERE (FELER). REEER)
RAEOBEAZS, BLBREZHOBENH > THDTRIENAERRTZ L 2BRTILLHIC. ThoOFATZEMEHR
B LTAEBREZMEL, AIERCZONBMABZIEET 5,
3. MINEEL LT (ZAE MEGE))
PP EEICOVWTRY, FHFEORRZERT D,
4, {bFEE & EEEML FELER). RAGEE)
AE(FOERNES L LT, EYLENDFOREEROBELZENS L OB FNREL F.3,
5. {bFHEE & TEEM2 (fELER). REE))
EYLZENDFOREERICE T2 LEMO=RTEBENEERICOVWTEET 5,
6. Ry BOEKEE FELER)., REEE)
EOZENDFTHDIR VNV EORANLBEECHEE R, BEERICEOSVWTERT S, S5, 2V /VEOEEN
BRERMEICOVWTER - Bfigd 5,
7. AIEENST L LToBEE (fELER)., REGER)
BN FLRDBER. BLUBRZENETIEERICOVTAFLRNLOEEERICOVTES,
8. RIFEEZMAHF L LToZARE (FELEE). KREGEE)
BN FERDIZRIE, BLUZBRERZENETIEERICOVTAFLRNLOBEERICOVTES,
9. RIEEZEMNHT L LTOESEER Y /0E (£HEK)
BT ERDITIVAR=—Z—bAF Vv Frril, BEOZTNOEZENETIERRICOVWTAFLRILOHBEEER
ICDOWTER,
10. BIRENE LTORY/IVB—R V0 EBHREER. BBEENE LEZEES (2HE)
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Teaching Methods

Evaluation Method

Textbook and References

EE
BREED TR

Organic Medicine
Molecular Theory

XSy 7-ba—Uv

BITE(L %

MEDICINAL
CHEMISTRY

[R—y o EPHRE
S —X 6 RIERY - E

EF (F2h5R)

Basic Pharmaceutical

2.0

BIEZEN LR RV BRMMBEER L TN EENE TIEER. BLUBKBEZENE LEZEERIOVTHFLA
ILOEEERIZDWTER,
11, EYFEOEMLTE (HHER)

YEHRE % DL ERE ICE D T AR EHNESH OB TS, 510, BELHICL >TLAIC LTEDHNEIESE
WEST I EERT S,
12, AIRICHITR ey MeEHE Y — Ribet (HH(ER)

AERICE T2y MEEHEY — FLEY. BLUOZORBRTHIRAYME L UVERLEYMICOWTERET S, £
= CEMZA 77V —%Eme Liz) — NMeEYDOFERITOVWTER,
13, BERICLZEEEROHE (HHER)

BHLRICE D) — RIbAYOBEREL. £YFNEME. BEEERBOESIC OV TR,
14, REMAEERL (EHE). #LED). RAE)

RENLEEEZOBRRESEF % S L ICAIERFARICOVWTIARTTLEYTF—2a v T, @fZ2270L—7IHEIL
TiT3,
15, REMAEER? (£HE). #LE). RAGE)

RENEEEZOBRESF % S L ICAIEFRICOVWTIARTTLEYTF—2a v &7, @& 2 7L—7I2HEIL
TiT5,

1. Drug Discovery Chemistry Thinking Process (Tokuyama, Sakata)
Relationship between chemical structure and function of biomolecules and organic compounds
2. Basics of Drug Discovery Chemistry (Tokuyama, Sakata)
Overview of Drug Discovery
3. Drugs as Intellectual Property (Kazuhiko Miyata: Part-time Lecturer)
Intellectual property rights and the significance of the patent system
4. Chemical Structure and Pharmacological Activity (1) (Tokuyama, Sakata)
Organic and physicochemical principles of drug-target molecule interactions
5. Chemical Structure and Pharmacological Activity (2) (Tokuyama, Sakata)
Importance of 3D structure of compounds in drug-target molecule interactions
6. Organic Chemistry of Proteins (Tokuyama, Sakata)
Basic structure and properties of proteins, and structural flexibility of proteins
7. Enzymes (Tokuyama, Sakata)
Molecular-level interactions between enzymes and drugs
8. Receptors (Tokuyama, Sakata)
Molecular-level interactions between receptors and drugs
9. Membrane Transport Protein (Doi)
Molecular-level interactions between ion channel or transporter and drugs
10. Protein-Protein Interaction, Oligonucleotide Therapeutics (Doi)
Molecular-level interactions of drugs associated with protein-protein interaction and oligonucleotide therapeutics.
11. Organic Chemistry of Pharmacokinetics (Doi)
Explanation of pharmacokinetics based on the chemical structure of drugs, and how structural transformation
improves the pharmacokinetics of drugs
12. Hit and Lead Compounds (Doi)
Natural products in drug discovery, Search for lead compounds using compound libraries
13. Derivatization of Lead Compounds (Doi)
Structural optimization of lead compounds and biological equivalence in the structures of drugs
14. Typical Drug (1) (Doi, Tokuyama, Sakata)
Presentation of drug development
15. Typical Drug (2) (Doi, Tokuyama, Sakata)
Presentation of drug development

Lectures, Exercises, and SGD

EEHAER(T0%) L FERG0%) IS L Y AT B,

Students are evaluated by examination (70%) and class performance (30%).

EE% H kRt H AR ISBN/ISSN BRER

AR = FEE)IEE BRE
2023 978-4910844084

Satoshi Shuto KYOTO HIROKAWA Textbook

N. K. Dunlap. D. M.

Huryn &, R Bl & HAEERR : 978-

o HREZERA HAEERR : 2020 4807909933 SsEE
Garland Science English : 2018 English: 978- Reference

N. Dunlap and D. M. 0815345565

Huryn

W B tZEEA 2022 978-4759823325 SEE

Atsushi Kittaka Kagakudojin Reference
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Textbook Series 6,
Pharmaceutical Science
and Medicinal
Chemistry 2nd edition

RIEMTE EXERO

discovery & R FH5& eI 2012 978-4525730116 SEE
development
BIEE 2 00FEMICHD K g NN
5 1E&R. I3 = 2009 978-4621080559 SEE
Zone Rk U0 ER BIE L =
EHRIELE ETE & .
N C.G.Wermuth @& & | _ I 1 978-4860260408

70 Ay S Iy SEE
RIAXDDREET K| 519 gem [ 2006 F 1 978-4860260613 | ©
215 2 HR)
The Practice of SEE
Medicinal Chemistry, C. G. Wermuth ELSEVIER LIMITED 2011 978-0127444819
second edition Reference

BREZFELTRECRL L, BEREH-EERICOVWTEPBEE THRENICAIEREORELZRARD Z &,
Preparation and Review
Read the story of drug discovery development under own investigation

SGD: 14[E], 15[E(ZEHE

In Addition
SGD: 14th and 15th
FT74R7T—& LT, E-maild % W EClassroom» HBERER % =Z (7115 5,
+H E-MAIL: doi_taka@mail.pharm.tohoku.ac.jp TEL: 022-795-6865
&L E-MAIL: tokuyama@mail.pharm.tohoku.ac.jp TEL: 022-795-6887
IR E-MAIL: juri.sakata.e8@tohoku.ac.jp TEL: 022-795-6878

Notes

Office hours:Make an appointment in advance via e-mail.
doi_taka@mail.pharm.tohoku.ac.jp (Doi)
tokuyama@mail.pharm.tohoku.ac.jp (Tokuyama)
juri.sakata.e8@tohoku.ac.jp (Sakata)

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject

Departments

HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Physical Chemistry 2
EFRE

EIRME
4EARZ—
Fri.4Period

2Credits

TOMOHIRO KONNO,YUTA YOSHIZAKI

YAL-PHA265)

HARE

O

AEERB TR, B2EX XX —BLUEZC AR L —TEBLIRERE MLFB] $L0 MPB(F1] 0BREZERL L
T, ERICB T 2YBIFRKCEEBEMR A CZBRTI L 2BNET 2, ARERB T, SEBEEICET2RE
I DIFREN A & BBEHEN T 2,

The purpose of this course is to learn polymeric biomaterials containing polymeric aggregates and micelles, colloids,
hydrogels, thin films, liposomes, emulsions, microspheres and microcapsules, rheology, and powders.

I04 FPERFHROEREZNSEBW2TELE. N FATFILVOMA, EEODTFEROAEAELZOEH. B
SUVINOLDEE - BFEADIGABREICOVWTERREL LI ICRFOMEEIE % EBET 5,

This course is designated to help students understand the basics and applications of colloid biomaterials, polymer
biomaterials for pharmaceutical sciences and engineering.

1. BER0HMANE Thermodynamics of condensed system
BB RE BT D1-DICRELRDIANZITOVWTERT %,
a7hY :Cl-(2)-@-2,5,6,7 Cl-(2)-®-2

2. HE%kE 304 K1 Dispersed system and Colloids (1)
HERELTOIRA FHEOERFI L Z ORE, Y4 XFHEER BLOEFMRE LTOEERICOWTERT 5,
a7AY 1 E5-(1)-D-2 E5-(1)-3®-2 E5-(1)-@-3

3. 8%k &304 K2 Dispersed system and Colloids (2)
a8 FMEORENE DRERRICOWTCERT 3,
a7AY E5-(1)-®-3 E5-(1)-@-3

4. FEEMEFL Detergents 1
RIERIMEEF O PEE OB EAARBICH T 2B RNEEICOWTERT 5,
a7AhY 1 E5-(1)-®-1 E5-(1)-B®-4

5. FEEMAI2 Detergents 2
REEEFODTEAK (T1L) Bl ZORNZEE LVCRAMHE LTOMBISOWTERT 2,
a7AhY 1 E5-(1)-®-4

6. /x4 FAa#4Ll Polymers and hydrogels 1
B FHROERAES L CRIEICDOWTES,
a7HY L E5-(1)-@-2

7. N KB4 L2 Polymers and hydrogels 2
ENFMEEERE LA FATILOFHBIZOWLTES,
a7HhY P E5-(1)-@-2

8. /NM Fa#4 L3 Polymers and hydrogels 3
NA FaTVOREMEE LTOFAICDOVTHESR,
a7hY Es-(1)-D-2

9. L#4#B8¥Y—1 Rheology1
YEOBIEME R ENFHEHEIC O VLTRSS,
a7AhY 1 E5-(1)-@-1

10, L#BOY—2 Rheology 2

LA BY—DRFANDIGHICDOWVWTES,
arFAal E5-(1)-@-1

41



11. #{& Powders
WAEOFAR ERED T, ZNoOFHERE BLOEF~NOFBIZOVWTESR,
a7AY :E5-(1)-D-1

12. HFEEL Thinfilms 1
BHOFECZHFEORAESGE BESLOPHEORE, ZoFBICOWTERT S,
a7AhY :E5-(1)-3-1

13, 9FEE2 Thin films 2
Fvyia7—--7AYzy ME BEBLIUYEDRY, ZOMMAICOWTERET S,
aA7AHY L E5-(1)-B-1

14, YRy —L-T<)Lar Liposomesand emulsions
URY —LELVTZLY a vOARAR BEELOEH EF~OMRALREICOVWTERT S,
a7hY E5-(1)-3-2

15, 20A7€/N-32I28X7x7 Microsphere and microcapsule
/RN TELBLVIIAR 7 T ORUAEK, BES LU, EFANONBAREICOWTERT S,
a74hY :E5-(1)-G)-2
Teaching Methods Lecture
AR BO%RE) LFER QO%EE) ICEIVWTFHET 5,
Evaluation Method

Students are evaluated on the small tests (20%) and final test (80%).

Textbook and References

2% EE4 H AR A HARE ISBN/ISSN ERER
R—y o EPHRES
Jy—X @R (F2 BHES tZERA 2018 978-4-7598-1628-0 SEE
)
NAFZTFIUTLYAT  WABZ, KR#B—, & .

FM -4- - - SEE
2 ol Bl DR HREFERA 2018 978-4-8079-0906-3 =

SEEBSLPREPIRHSINDI 7YY FEERAVWTTFE - #2752,
Preparation and Review
Students are required to read the textbook for the next class.

In Addition
Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class
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Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods

Evaluation Method

Textbook and References

Analytical Chemistry 2
£FRLE

BEIRME
4EAREZ—
Fri.1Period

2Credits

TOMOYUKI OE,SEONHWA LEE

YAL-PHA212)

HARE

O

ERIIBIT B OMLF . EEROBIR Y - ARBEENL L, BIERE - £HRP2ICHATERFMTH D, FHT
&, EERODNICRAREG, DRMTE. FEI/OX I T 74— BEMMEOERNMGF L ZOMBZ FOICEREY
5EEBNET D, &, BAERATHEEROERAR, MERARE LTRL O ERY. B/ T 0EESITE
HIERT D,

Analytical chemistry in pharmaceutical sciences is an essential basic science in drug discovery and ADME researches
(pharmacokinetics and pharmacology for "absorption, distribution, metabolism, and excretion). This course covers the
basic knowledge and applications of spectroscopy, chromatography, and mass spectrometry. The aim is to help students
understand basic instrumental analyses. Qualitative analyses and purity tests for organic/inorganic compounds in
Japanese Pharmacopoeia, 17th Ed. (JP17) are also introduced.

SN ARBHAERER, HAKXKEEOREZFAL., EELTFORFTAOEAGICOWTEBETE S, FEI/AYMIT7
1 —DFEE, TNTNORHEENBEE. ALON2RENAREEEFHATESLEBHIC, JAT M7 —52HWVT
RENLICENEEZ D - DT TED, £/-. BAERATHEEROBERHR, MEARL LTALW LN SEGEENK
RIS, EEEMRISZINZEL, ZORNBRERATES, S50, BENMEOHE, A+, -/ 0fEE. AT b
DRFHERATE, AT MLERBITTE %,

Better understanding of ultraviolet-visible spectroscopy, fluorescence spectroscopy, chromatography, and mass
spectrometry to make it possible to explain each theory, to interpret the spectra/data, and to apply to use practically.
Better understanding of each confirmatory test and purity test in Japanese Pharmacopoeia (JP) to make it possible to
explain.

EME RO Introduction: qualitative analysis of drugs
A TERCERAIEE  Ultraviolet-visible spectroscopy
HICHEE  Fluorescence spectroscopy

sax b7 74 —0EEE | Basics of chromatography |
sax b7 74 —0ERE Basics of chromatography Il
sa~x boZ 74 —0EREIN Basics of chromatography IlI
A< o574 —DEREIV  Basics of chromatography IV
sax b7 74 —0EEV Basics of chromatography V

9. BHRERER | Validation test for organic compounds |
10. Y AB& Il Validation test for organic compounds I
11, B#rEREERI Validation test for organic compounds Il
12, E#A 4 DEMERE  Qualitative inorganic analysis

13, BEHMiE | Basics of mass spectrometry |

14, BESHE Basics of mass spectrometry Il

15, BEHMiEI Basics of mass spectrometry |l

00 ~NO s WN -

Lecture

ERHREEICTMI S (100%).

Based on the written exam

27, Ex7, kA AR ISBN/ISSN Z B
RN A . :

STEAlR Fh F - (AT EIE 2021 HRE
NPT gn s ommcar  mTE 2021 HiE

HEZL
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A X =T DRI
mEL 7<% b5 74

E&E REBE) & s¥E
A SR L REBEE) 1T 2009 =
BET
PDEEORFE NATFO%E
XZ2%5tNRL—vav . | LBHBRET EAHETIL— Ny s R 1988 SEE
ATV R
BEEH L N N ) e
PROREPOTILY me g mEme | %wE 1991 %8
J=NLVEOBEBHTE o = s s

_ ;7 p —94 12003 S5EE
CEEEDD gk = BEEEZATTY =
2Ry E— REFES ) —
RN2 YERES | % BAERPE HREFERA 2016 SEE

BT - EERE

Preparation and Review
In Addition
Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.

44



Subject
Departments
HMEXS
Semester

Day - Period
Credit(s)
Instructor
Practical business

Course Numbering

Language Used in Course

Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Radiochemistry
EFRE
Elective

4

Mon.3Period
2Credits

SHOZO FURUMOTO,YOSHIHITO FUNAKI

YAL-PHA217)

HAZE
Japanese

O

RERTIE, EHRPHR, AIEAR, EFZHA L THAIN L RIMHEREYICEET 2 MATROERER & TR
ERIIODVWTHERNICEB TS, BHAROERANLUE, HESE SEHEN~OILH. BEHEEZOBEHRE Bd, K
ROEYFARRZE, RETRBE G CERNBZ A8, o, BREMEYZERV I REZZHNECHEARRAREICOWVWTD
HERET 2R,

In this course, students systematically learn the fundamentals of radiation and radiopharmaceuticals as they relate to
radiolabeled drugs used in life science research, drug discovery research, and medical diagnostics. Students will learn
basic knowledge of the fundamental properties of radiation, measurement methods, applications to radiolabeled drugs,
types and uses of radiopharmaceuticals, biological effects of radiation, and radiation safety. Students will also learn the
fundamentals of nuclear medicine diagnostic procedures and internal radiation therapy using radiopharmaceuticals.

B DORNEZBRE L, BEHROBRLEH. 2 LTHELOBEEERICOVWTEET 2, BEHROAERE LRESEICD
WTRSEBRY 2, MAMKREOELS, FH. 8Ek. BHEICOVWTERT 2, £ESR2MRCRIEFRICE I 2T
EYO L —H—¢ LCOFAKRICOVWTERYT D, BEMEEROEDEF2EBRET 5, BARICL2EMENTED AN
ZRLITOWTERZ RS, RHRME & OBEZERT S,

To understand the nature of radioactivity and the types and characteristics of radiation and their interaction with
materials. To understand the principles and methods of radiation measurement in depth. Understand the types,
characteristics, production methods, and labeling methods of radionuclides. To understand the use of
radiopharmaceuticals as tracers in life science and drug discovery research. To understand the mechanism of medicinal
use of radiopharmaceuticals. To understand the mechanisms of biological effects of radiation and its relation to radiation
protection.

FlE [RFZEEataE] BHhE
FVFTAV =T OERUEEREL. FEOBRRZEZMND, BHEEOBE. RFROBE, BAROERLFIE. RF&E
£, FRHL CTREMLF O BB A AI#E P8,

F2E [HERewELE 0BEFR)] BHEER
BEHRAME ICRIZTHEICE LT, BEROBELE I XN F—LOBREFET S,

E3E MR wBEE OREERID ] B kK
BEHEAME ICRIFTHEBICE LT, Z0YBHNELEBEROIILF —RIROBREZFET 2,

FamE [REHEAEED] BHER
BEBSHEIERORBEKBEICH LLAEES L VOZOREEEFV, BAROMBEERZISA L 7-BEROBEEICD
WTEBRYT 5,

#omE [REHRREE0)) BY:HA
BERDBAEEDFTTIA 7Y A TV AFRICDBRREY Y FL—2a v hIvg— A X— 077 — FOMBEEIZD
WTEBT 5,

FomE [MAMEREDRE L IEHILAY] B hEK
BRFFCMEROREBEZEBREL, ChoZfBIE7 9474 Y b—T0REEEZFR, £,
ZHEYDEREDRE & T FSR,

fL—Y—cLTHABEINS

FIE [BEEEESRN)) BHdhR
BHMEEERE RV 2 EGREETEORFECIERE, MEEBICOVWIFEET S, FRINZIPHTAY b —T0RHE%
Y. SPECTELUPETRZ VF 74 Y b — 7 OEHEREIC DV THS,

F8E [ EEERIN] BH R
PHTRABSMEEEROBHIFEICOWTEET S,
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FoE  [HEHEERESA0D] B
AEARSEEEROZHRBICOVWTEET %,

B10E MEEEEZERZIV)] Bk
BREASEI CIRHAR S N D PETRESMMEEFI O REERICOVWTEET 5,

B11E MREEMEOEZEEA~OIAN)] BH:4AK
B L —Y—2FBLIaEE LT BEEFRECEEEIMEICOVWTERET 2,

120 [HRFUEMEOEZEHE~DISA (D] BHAK
BHAE L —Y—2FBLIMMTEE LTI VF Ty A DRBE L OCEGRPHERTOERBRS, AR LTH—FF
CHITIZ T4 EEFEET B,

F13E [BFAROEG~DOFE()] EHER
BEHROBEEIC L > TE L 2EYFHREDIRE, AMRICEZ 2 2HEE. BEBEICOVWTEET S,

140 [HHHROEFE~OEE)] BHHE
PIEBIRAR, SMERIRIRIC & - THREC ZERIRAIZE IS OWLW TSR E BB S B TR T 5,

15[ [HRSHROPE EER) B hA
b =Y —RROBEOFEBHBS MR TROREIBED R & K, BLU BEREEHILEICE S REERE%:
FEL. BAREEOHEICELNIERICOVWTERT S,

SESSION NO., INSTRUCTOR, TOPIC, CLASS CONTENT

1, Furumoto, Atomic Nuclei and Radioactivity, Understand the significance and usefulness of radioisotopes and the
learning objectives of this course. Study fundamental concepts of radiochemistry, including the definition of radioactivity,
nuclear structure, types and characteristics of radiation, nuclear decay, and half-life.

2, Furumoto, Radiation—Matter Interactions (1), Learn how radiation affects matter, focusing on the relationship between
radiation type and radiation energy.

3, Furumoto, Radiation—Matter Interactions (Il), Learn how radiation affects matter, with emphasis on physical changes in
materials and the processes of energy absorption by radiation.

4, Furumoto, Radiation Measurement (1), Study the principles of major radiation detectors and measurement methods
appropriate for different radionuclides, including approaches for radionuclide identification. Understand radiation
measurement techniques based on radiation—-matter interactions.

5, Furumoto, Radiation Measurement (I1), Learn practical use of radiation measurement methods essential for life
science research, focusing on liquid scintillation counting and imaging plates.

6, Furumoto, Production of Radionuclides and Radiolabeled Compounds Understand the basic principles of nuclear
reactors and accelerators and learn methods for producing radioisotopes using these facilities. Study the principles and
features of synthetic methods for radiolabeled compounds used as tracers.

7, Furumoto, Radiopharmaceuticals (1), Learn the characteristics and measurement principles of diagnostic imaging
using radiopharmaceuticals, including instrumentation. Understand features of commonly used radioisotopes and study
radiolabeling strategies for SPECT and PET radionuclides.

8, Funaki, Radiopharmaceuticals (I1), Study the diagnostic principles underlying radiopharmaceuticals for diagnostic use.

9, Funaki, Radiopharmaceuticals (I11), Study the principles underlying radiopharmaceuticals for therapeutic use.

10, Funaki, Radiopharmaceuticals (IV), Study quality control of PET radiopharmaceuticals that are radiolabeled and
prepared as in-house formulations (hospital-prepared radiopharmaceuticals).

11, Funaki, Applications of Radioactive Substances in Pharmaceutical Sciences (1), Study analytical methods using
radioactive tracers, focusing on isotope dilution analysis and neutron activation analysis.

12, Funaki, Applications of Radioactive Substances in Pharmaceutical Sciences (I1), Study tracer-based analytical
methods, including the principles of radioassays and practical examples in life sciences. Learn applied techniques such

as autoradiography.

13, Furumoto, Biological Effects of Radiation (I), Learn biological effects associated with different types of radiation,
including acute and chronic effects on the human body.

14, Furumoto, Biological Effects of Radiation (II), Understand clinical effects caused by internal and external exposure in
relation to radiation dose.

15, Furumoto, Radiation Protection and Safety Management, Learn principles and practical procedures for safe handling
of unsealed radioisotopes in tracer experiments, and radiation safety management based on relevant regulations.
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Teaching Methods

Evaluation Method

Textbook and References
g%

New Radiochemistry
and

Radiopharmaceutical
Sciences, bth Edition,
Revised and Enlarged

Preparation and Review

In Addition

Notes

Understand pharmaceuticals used for radiation protection.

Lecture

ERABROME (100%) 12& Y EHET 2,
Students are evaluated on a written examination (100%).

EEH H AR E HARE ISBN/ISSN
Hideo Saji, Takahiro )
Mukai, Mitsutoshi Nankodo 2024 ISBN: 978-4-524-

40477-
Tsukimoto 0 3

BRERVEHRERHC LD FEEER,

Preparation and review using textbooks and handouts.

E-mail# % Ly [dClassroomh & FERFE R % 32 17 41) 5,
Questions are accepted via email or Classroom at any time.

ERES!

#HE

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Structural Chemistry
2nd

BEIRME

4 Semester
Fri.2Period

2Credits

TAKAKAZU NAKABAYASHI,SHINYA TAHARA

YAL-PHA218J

Japanese

O

ERDFOBELRICEWTEELRREZR AT AFREEFRICOVWTRESR, E0I0, £EFE2FOEE, MiDIRERNT
DI-HDEERFETHDZBFRN - TS - FIRIN - 7~ 2 HEL - ARAZEME - ESR - NMR - XEREHTICOWT, Zh
LDFEEFV, EURDTFOBES L UCHARNREOREIT L E~DICAZERT 2, ARB IR 1 ERICHBINILFHEF
BB [Mb2Al ORNBERFZTITHNLS,

This course provides students with basic knowledge of intermolecular interactions forming structures of biomolecules
and the principles and concepts of a variety of spectroscopic methods for measuring biomolecular structures. The
spectroscopic methods treated are X-ray diffraction, UV-Vis absorption, fluorescence, circular dichroism, IR, Raman,
NMR, and ESR. Students are recommended to have finished "Chemistry-A" before taking this course.

A FEEEERICE I 2 EANLERE BELK L ORRZHRATE 5,
FBABRAHEOREICOWT, REMEOHEFROBR R, SEREL, RATE D,

- EA RO HEORFHERR, DFBEICODVTEDLS BRIBFERNIBEONDI D ZHBATE 2,
- BLBDIEE R N BORBROBERITICICAY 2 5% BARNICHBTE 3,

This course is designed to help students explain (i) the basic properties of intermolecular interactions and their
relationships with the formation of biomolecular structures, (ii) the principles of a variety of spectroscopic methods from
the point of view of light-matter interactions, (jii) the structural information obtained from each spectroscopic method,
and (iv) the application of spectroscopic methods to analyze structures of biological and functional molecules.

1. SATHEWINS I UV-Vis Absorption Spectroscopy |

HOWE, MELK (BEGE) LOBEEERAEZRAW-BERTOBER. Lambert-Beerl, Ry~ ot

Properties of Light, Concepts of Structural Analysis Using Interactions of Molecules with Light (Electromagnetic Wave),
Lambert-Beer Law, Boltzmann Distribution

2. EHAEERINSFI UV-Vis Absorption Spectroscopy I
LA BRINDOBBRIBTE— X > b, Franck-CondonFF. ZEIRE|
Transition Dipole Moment, Franck-Condon Factor, Selection Rules

3. TR KN - HAEDFI UV-Vis Absorption Spectroscopy Ill, Fluorescence Spectroscopy |
BARBERINR T b ERBWR /87 E - BEOE SN, Jablonski diagram
Structural Analysis of Proteins and Nucleic Acids Using UV-Vis Absorption, Jablonski diagram

4, =X HI Fluorescence Spectroscopy |l
HAHFD, HABFICE, BB L OERFTENRE TR

Fluorescence Lifetime, Fluorescence Quantum Yield, Radiative and Non-Radiative Rate Constants

5. @WHHKIN  Fluorescence Spectroscopy Il
HHIEDF - ERX XV EOERRFEADEA
Application of Fluorescent Molecules and Proteins to Biological Science

6. IREHHI Vibrational Spectroscopy |
DFIRE D T 2L ¥ — 01 &ORENBIEUCEIT 2 EARN R
Basic Concepts of Energy Levels and Wave Functions of Molecular Vibrations

7. #REHHI Vibrational Spectroscopy |
FRORIN & T < > BUEL DR & 16
Principles and Applications of IR and Raman Spectroscopy

8. hffER - AR =& Midterm Examination, Circular Dichroism
EADE - RAZEEEZBWIEEDFOBEWRR

Optical Rotatory Dispersion, Structural Analysis of Biomolecules Using Circular Dichroism
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9. XigfER#EE#TI X-Ray Crystallography |

ERBEONHE. I7 8 77 v IR XREH/ (X — I K B iE@REE T O &R

Classification of Crystal Structures, Miller Indices, Bragg's Law, Fundamentals of Crystal Structure Analysis Using X-Ray
Diffraction Pattern

10, XigkESREERITI X-Ray Crystallography Il
MERE & CEERXEEHT OIG A
Application of Powder and Single Crystal X-Ray Diffraction, Structure and Properties of Inorganic Compounds

11, BEKHEB NMRI

BEFOHEAEHE LR Y ROREVICERY 2HAMBFE—X > b, EREH, LF7

Magnetic Moments Arising from Electron Orbital Motion, Electron Spin, and Nuclear Spin, Shielding Constant, Chemical
Shift

12, BKHESI NMRI
ZAEY - REVEBICHEINMRY I FLDHRHE, BA—N—NIHF RO A H =X L
Splitting of NMR Peaks Arising from Spin-Spin Coupling, Mechanism of Nuclear Overhauser Effect

1 3. BEKHERBI NMR I, ESR
NMRIC & 2 £ hD FOEEREN, ESRORELIGH
Investigation of Biomolecular Structures Using NMR, Basic Concepts of ESR

14, 2FMEMBESERI Intermolecular Interactions |
BBFE—X > b AFVEE, AFHBE, FEMEFE—X > b, kERKE
Permanent Dipole Moment, lonic Bond, Molecular Polarizability, Induced Dipole Moment, Hydrogen Bond

15, HFMEHEEEBI  Intermolecular Interactions Il
Van der WaalstfBE{EF. Lennard-Jones’ X7 > ¥ v /b, BUKMEEER., FEX, EBifX
Van der Waals Interaction, Lennard-Jones Potential, Hydrophobic Interaction, Permittivity, Refractive Index

Teaching Methods Lecture
FRIEER (~30%) & EHHR (~60%) DOpHE. BERIOI=F X (~10%) TFHET 3,

Evaluation Method Students are evaluated on their points from the midterm examination (~30%), the term examination (~60%), and mini

tests (~10%).

Textbook and References

£24 EE4 H iRt HhRE ISBN/ISSN ERHER
It - £HRFEROH R Chang®E., HE2HEH oy P
DYBILE R RE{LZFEEA 2003 SEE
EEDFRHFEAF Ea=¥ - 5BHEK HITHAR 1992 e
EFHZEL /IR —BB A& 1990 e
. _ . D. A. McQuarrie, J.D.
WE(E HTROTTS S e
0—F (£) (F) ;mon%\ TRFEE M | "RAEFERA 2000 S5 E

SEELLUREDICEGBEINDII=ZFTR, UV FERVWTTFE - E8%21T52 &,
Preparation and Review
Students are required to prepare and review for each class using handouts and referenc

In Addition
A—=NBETTHRAV P> THLRFDZ &,
Notes Make an advance appointment via e-mail or other means.

MAIL: takakazu.nakabayashi.e7@tohoku.ac.jp TEL : 795-6855

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject

Departments

HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods

Evaluation Method

Textbook and References

Biochemistry 4
£FRLE
EIRE
4EAREZ—
Mon.4Period
2Credits

ASUKA INOUE

YAL-PHA236)

HARE

O

EF 4TI, MRICE T 2EEABO LT IERRDPMEANDOED LS BWINBRETEDLIICLTEER SN, £/-ED
EIIICLTREINZONEZER, THIT, INHLOYBEORELPEWVICED LS ITHHDL>TLEDH, IHICINHLDY
BOERICEITBHEENIDOWVTES,

Biochemistry is a molecular understanding of chemical processes in cells. In this class, This course explores how cells
synthesize and break down carbohydrates and other biomolecules within their various organelles. Students will discover
how these metabolic pathways interconnect and how these molecular interactions ultimately shape organism function
and survival.

EEYICH T PR OEHEACOVWTERL, WERBICLZ IR LT —EEOEREICOWTHBETES LS LA D,
. CORBOERELHFREOBEERICOVWTHERT S,

Upon completion of this course, students will be able to:

—Compare and contrast intermediary metabolic pathways in plant and animal systems
—Explain the molecular mechanisms by which organisms extract energy from nutrients
—Analyze the interconnections between different metabolic pathways in living systems
—Evaluate how metabolic disruptions contribute to the development of diseases
—Apply knowledge of metabolic processes to understand pathological conditions

1. RFOWE~R1 & FL~ Overview of metabolism — catabolism and anabolism
2. ¥ (1) Glycolysis (1)

3. f&¥E (1) Glycolysis (1)

4. T vEBYA - Citric acid cycle

5. EF=ER Electron transport chain

6. B1tRy ) > B4k Oxidative phosphorylation

7. 7V a=7 R L ERBORRE Glycogen metabolism and pentose phosphate pathway
8. TxL¥—HKH (I) Energy metabolism (I)

9. TFxILF—KH () Energy metabolism (Il)

1 0. YtA&HRL Photosynthesis

11. fERsERA ! Fatty acid metabolism

12. aLZX7a—J)LXH Cholesterol metabolism

13. VUR&Z>/yHE Lipoprotein

14. #4EE1EREHE Bioactive lipid
15. 2{EniEE Summary of the course

Lecture

EHHER 80%) LFER (20%) IC& VEHET 2,

Evaluation is performed based on class performance including the final (80%) examination and the class performance
(20%).

=54 EEL H AR H AR E ISBN/ISSN ERER
;i””ﬂt*&ﬂ%:‘} WEEA - 2HEE EIE 2025435 078-4-524-40447-6  #EE
;f;eﬁrg'ammﬁai%% PRET - ANEE— T 2021478 978-4-524-22682-5 HiE
MOLECULAR BIOLOGY | Alexander Johnson

, Bz
OF THECELL £56  Julian Lewisfts Bruce Alberts ke
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Preparation and Review
In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods

Evaluation Method

Textbook and References
=4

BThhBES ER
KR

FEBEBETXZ b
NewIEZ

Ty R=wyv s FLwoE
BE

Pharmacology 3

PR

4EARR—
Tue.1Period
2Credits

TAKUYA SASAKI,HIROYUKI IGARASHI,NAHOKO KUGA

YAL-PHA253)

HARE

O

RBEETIE, EYRECEZ D LTCRAIRAERERAE ERREORELZER T2 L2 BNET 5, BRRBR. B - W
PRER, EJERR. RERBLUBEBBICERI2ENS LT OBRKISAZ LY 515,

Pharmacology is summarized in the interactions between medicines and biological functions. Students lean the clinical
application, therapeutic and side effects of medicines through those biological actions. Pharmacology 3 focuses on
medicines and its clinical application acting on cardiovascular system, kidney, urinary, genital organs. Pharmacology 3
also focused on therapeutics for metabolic diseases and cancer.

EYMEEDERE R ZMBE LV ZOEZFICOVWTEREL, IO ICEYHIERERICRITTHECBRIZ, Thozd
EIT, B L DERBORENRI BN DA BET 2, BEMFACEGHARE. BRICET2EYREOMERL &
DEREELT, EYFREEZEZEZIDL LN TE D,

Students understand the molecular basis in drug actions of therapeutics. In addition, students deepen their
understanding of the pharmacological mechanisms underlying the main and side effects of medicines.

TERSRERARKR
fEERS{EAZE (1) Cardiovascular therapeutics (1)

TEERESEA®R (2) Cardiovascular therapeutics (2)

fEERS{EMAZE (3) Cardiovascular therapeutics (3)

TEER2SEA®R (4) Cardiovascular therapeutics (4)

DERTEZE - IMIEZEAHEE  Coronary and cerebral thrombosis therapeutics
hERERE L OBEEASE  Mid-term examination, and renal therapeutics
JLERERVERIZE  Urinary organ therapeutics

9. 4FERIEMZE  Genital organ therapeutics

10.

Introduction of cardiovascular pharmacology

0 ~NO O WN -

REHEREBRER (1) Metabolic disease therapeutics (1)
11, RBEMEREREE (2) Metabolic disease therapeutics (2)
12, EfE - RRLAEEEE  Eye and skin disease therapeutics
13. #in'AZE (1) Anticancer therapeutics (1)
14, AAZE (2) Anticancer therapeutics (2)
15. ¥EEZE Drug-induced suffering
Lecture

hRIEER (45%). FHEIFRER (45%). FES (10%) TFHEY 3,

Mid-term examination (45%), examination (45%), class performance (10%) and so on.

EE4 ARt HARE ISBN/ISSN ARES!
WBLRE - FLENFE FLE BRE
fERRE BENEE sEE
HPFEF - mEEE—  BIE 2EE
R TIA ENEE 2EE
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EORWERDJ[EBEOEBEERVY ZNARICBHINTLWIEEDREICOVWT, Ho2rLHFELTHL, HREZAL
TEEI S,

Preparation and Review
Students are required to prepare knowledge of target organs for drugs and pathology related to content of the class

using internet and books.
In Addition
Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.

53



Subject

Departments

HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods
Evaluation Method

Textbook and References

Health Chemistry 1
Common to all departments
Required elective

4 Semester

Mon.2Period

2Credits

ATSUSHI MATSUZAWA,YUSUKE HIRATA

YAL-PHA241)

Japanese

O

Health Chemistry is the research field to understand the essential nutrients for human and to find the method by which
protect human from various types of stress including environmental stress, chemicals, and drugs, leading to maintenance
and increase of human health and prevention of human diseases. Therefore, the important theme is changed by the
needs of the times. In this course, students can especially deepen their understanding of digestion and absorption of
nutrients, energy metabolism, relationship between essential nutrients and human health, dynamics of nutrients and
chemicals in internal body, toxicity of chemicals, safety evaluation method of chemicals.

1. Understanding of various types of stress caused by environment, chemicals, drugs, and so on.

2. Understanding of digestion and absorption of nutrients, energy metabolism, relationship between essential nutrients
and human health.

3. Understanding of dynamics of nutrients and chemicals in internal body, toxicity and safety evaluation method of
chemicals.

1. Digestion and absorption of nutrients (1) Students learn the three major nutrients such as carbohydrates, lipids,
and proteins.

2. Digestion and absorption of nutrients (2) Students understand the mechanisms of digestion and absorption of
nutrients.

3. Delivery systems of nutrients Understanding of delivery systems of the three major nutrients.

4 . Storage, utilization, and interconversion of nutrients Understanding of storage, utilization, and interconversion of
the three major nutrients, and energy metabolism.

5. Vitamins (1) Students learn water-soluble vitamins as important nutrients except for the three major nutrients.
Vitamins (2) Students learn fat-soluble vitamins as important nutrients except for the three major nutrients.
Minerals Students learn minerals required in trace or large amounts.

Dietary fibers and non-nutrients Students learn dietary fibers and non-nutrients.

. Effect of nutrients on human health and diseases (1) Students understand the relationship of human diseases
with deficiency and excess of nutrients or energy metabolism, and the change of dietary reference intakes, dietary life,
and dietary habits.

1 0. Effect of nutrients on human health and diseases (2) Students understand the relationship of food ingredient
and nutrients with increase of human health and prevention of human diseases, and learn health food and food for
specified health uses.

1 1. Metabolism of chemicals Students deepen their understanding of metabolism of chemicals and drugs.

1 2. Toxicity of chemicals (1) Understanding of the mechanisms of carcinogenesis induced by chemicals and drugs.

O 00 N O

1 3. Toxicity of chemicals (2) Understanding of the mechanisms of tissue damages induced by chemicals and
drugs.

1 4. Toxicity of chemicals (3) Students understand the effect of endocrine disruptors and inorganic or organic
substance on human health, and learn their toxicity, methods of detoxification, and drug abuse.

1 5. Safety evaluation and restriction of chemicals Understanding of safety evaluation, restriction, and toxicity
testing methods of chemicals.

Lecture

Students are evaluated on the final examination (75%) and the class performance (25%).

% EE4 ) s HARE ISBN/ISSN BRHER|
Eisei Yakugaku —

Kenkou to Kankyou— Seiichiro Himeno Maruzen 2025 9784621310519 Textbook
Tth Edition
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Preparation and Review Students are required to prepare and review for class according to the goal and contents of each class.

In Addition - The most of lecture contents are included in pharmacist national examination guidelines.
Notes This course is related to Health Chemistry 2.

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Pharmaceutics 2
£FRE
BHRwME
4EAREZ—
Thu.1Period
2Credits

HIDETAKA AKITA,HIROKI TANAKA

YAL-PHA262)

HARE

O

EMHRENRE RIET 2 ICIIENEBICIET Z2LENH D, MEODFREADHLL ST, BAREYREICE T 2RERE
ICBWTHEYDOFRNBEZEREL, BUAKRSELREEBZEMNS ZCI3FEBICEETH D, EFIF2TIE, EHF1T
FELCERNARZEEZAT B, E MIBU2EYOFANBEOEBRFZEBRYS L HIC, RERAEREERTD
CEEBENET D, BEROERELZHERT 570, BREOEETEREITI.

The purpose of this course is to apply the physical pharmacy and basic pharmacokinetics given by Pharmaceutics 1 for
the design of dosage regimen in human. This course will help students understand pharmacokinetic models, moment
analysis, mechanisms and kinetics of drug-drug interaction, various factors affecting pathological changes in
pharmacokinetics and individual differences, and therapeutic drug monitoring (TDM). Small test will be given in each
lecture to evaluate the achievement of understandings.

S AVN— AV MNERAERL, RATEDRL SIS,

- EYEREREERE LN EEEZER L. EYHEEFRASZRBETES L5 1045,
CBREERFAORBEEMEL, BERFAOEREZTADL5ICH D,

s TDMERUVE—XAY MEWTICOWTHBETES LS ICH D,

Upon completion of this class, a student should be able to:

-Explain the concept of pharmacokinetic models such as one-compartment model and physiologically based
pharmacokinetic model

-Explain the mechanisms and kinetics of drug-drug interactions

-Explain the principle of clinical dosage regimen and apply for selecting a route of drug administration and determining
the dose and frequency of administration.

-Explain moment analysis and therapeutic drug monitoring (TDM)

2 Z 23— K : kwl5cnj

1FA av/s— kb xX v NBROR & B
2FE av/X— b XA Y NEROIGHE

3 B B EHRTER(L)

4 T B EHTERQ2)

5 FHE E—X > MR

6P REa1L—Yay - 77—<AFKTA4 v IR
7HF av— XY N ERDERB (1)

8 MM, A av/S—bAY FEBHDEEQ)
9 Tk £BFNEYRER

108@ 7V 77> 2B

11 #H AR E R

12 Hh ANBIREDEEHER

13HAP Xy IR L— 3V

14 A BYBEEROEER & HiER (1)
15 FA EYREERORER & HER (2)

1 Akita Compartment models-1

2 Akita Compartment models-2

3 Akita Design of dosage regimen-1

4 Akita Design of dosage regimen-2

5 Akita Moment analysis

6 Tanaka Population pharmacokinetics
7 Tanaka Practice: PK models-1

8 Akita Tanaka Practice: PK models-2
9 Akita Physiologically based pharmaco- kinetic models
10 Akita Clearance theory

11 Akita Nonlinear pharmacokinetics
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12 Tanaka Pathological changes and inter-individual differences
13 Tanaka Special population

14 Akita Drug-drug interaction-1

15 Akita Drug-drug interaction-2

Teaching Methods Lecture

JEE (10%) R OERRBRDORAE0%) 2 o, HERICFHET 5,
Evaluation Method
Students are evaluated on their points from all the small tests (10%), and the midterm and regular examinations (90%).

Textbook and References

2z 252 Rt R ISBN/ISSN I

78— F—ERFF BRET BREFE. FHEE L. F s, ISBN978-4-524-40387- g

p MEE FEAE mE LD 2022 5 BHE
2009

BRERICIE, ZRERVSERELAVTRERNRO FREABEEICEICOT 5, BEERIT, ETREEICEY BHMH -
REEZEEIE 2,

Preparation and Review
Getting basic knowledge on each topic using the text book and references above as a pre-study and Trying several
practice problems as a review

In Addition
Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods

Drug Discovery Chemistry

Department of Pharmaceutical Sciences (4-year program), Department of Pharmacy (6-year program)
Elective

5th

Tue.2Period

2Credits

TAKAYUKI DOI,ATSUSHI TAHARA

YAL-PHA228)

Japanese

O

Along with the diversification of drug targets, drug modalities have significantly expanded and evolved. This lecture aims
to provide an understanding of the foundational technologies for medicinal chemistry including diversified modalities and
theoretical calculations and Artificial Intelligence (Al).

Students will study molecular design principles ranging from traditional small-molecule drugs to next-generation
modalities. The curriculum is designed to cultivate the ability to critically analyze interactions between drugs and their
target molecules from the perspectives of computational science (in silico drug discovery), quantum chemical
calculations, and bioinorganic chemistry. Furthermore, the course will cover the concepts of Green Chemistry to foster an
understanding of drug development that contributes to a sustainable society.

- Students can explain the characteristics and advantages of various drug modalities, ranging from traditional small-
molecule drugs to next-generation modalities.

- Students can visualize the interaction between drug targets and drug molecules at the molecular level based on their
three-dimensional structures.

- Students acquire the fundamental principles of theoretical calculations and can apply them to analyze intermolecular
interactions and investigate chemical reaction mechanisms.

1. Introduction to Medicinal Chemistry (Doi)

Learn the comprehensive overview of foundational technologies essential for modern drug discovery.

2. Drug Discovery Modalities 1: Compound Libraries (Doi)

Learn the fundamentals of combinatorial chemistry and master methods for constructing compound libraries through
diversity-oriented synthesis.

3. Drug Discovery Modalities 2: Next-Generation Modalities (Doi)

Learn molecular design and mechanisms of action for novel modalities such as Antibody-Drug Conjugates (ADCs) and
Targeted Protein Degradation (TPD) drugs.

4 . Drug Discovery Modalities 3: Natural Product-Based Drug Discovery (Doi)

Learn the importance of natural organic compounds in drug discovery and pharmaceutical development using natural
products as seeds.

5. Drug Discovery Modalities 4: Pharmaceutical Development Research (Doi)

Learn the forefront of medicinal chemistry based on the latest pharmaceutical development.

6. Ligand-based Drug Design Fundamentals (Hirokawa)

Acquire knowledge of molecular representation methods (descriptors) and search technologies.

7. Ligand-based Drug Design Applications (Hirokawa)

Acquire knowledge of structure-activity relationship (SAR) analysis, library design, and structure optimization.

8. Structure-Based Drug Design Fundamentals (Hirokawa)

Acquire knowledge of protein-small molecule docking techniques and Al-based protein structure prediction.

9. Structure-Based Drug Design Applications (Hirokawa)

Acquire knowledge of advanced molecular design techniques using molecular dynamics (MD) calculations.

10. Drug Discovery Support Examples Using Drug Discovery Informatics (Hirokawa)

Learn practical in silico screening using Ligand & Structure-based (LBDD/SBDD) approaches and related applied
research.

11. Quantum Chemistry Calculations 1 (Tahara)

Learn the fundamentals of quantum chemistry calculations for small molecule drug discovery.

12. Quantum Chemistry Calculations 2 (Tahara)

Learn applied quantum chemistry calculations for small molecule drug discovery.

13. Bioinorganic Chemistry 1 (Tahara)

Learn the structures of metal proteins and phenomena involving metal ions in living organisms.

14. Bioinorganic Chemistry 2 (Tahara)

Learn the behavior of metal proteins and phenomena involving metal ions in living organisms.

15. Green Chemistry in Drug Discovery Science (Tahara)

Learn about environmentally friendly drug discovery development.

Lecture
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Evaluation Method

Textbook and References

Students are evaluated by examination (70%) and class performance (30%).

% EE4 s kAt HARE ISBN/ISSN BRHER
RIS ?ﬁm'gﬁ%ﬁgﬁ HR{LZRA 2013 978-4-8079-0584-3 BER
Skl VTR mmantrnam  ERERA 2012 978-4-8079-0776-2 | BEE
;é;;g\i”iwiigu E;ggﬁéguﬁm T s 2025 978-4-627-26191-4 sEE
;?ﬁﬁg;b;%ﬁﬁ ga&%ﬁi BEET R oy 2005% 978-4-7827-0483-7 s£8

Preparation and Review Prepare for class by studying the materials beforehand and review the material after the lecture.

In Addition Bring your own laptop.

Office hours:Make an appointment in advance via e-mail.
Notes doi_taka@mail.pharm.tohoku.ac.jp (Doi)
tahara.a.aa@tohoku.ac.jp (Tahara)

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject

Departments

HMEXY

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Advanced Organic Chemistry 1

2FRE

BIRwME
bEXRE—
Mon.2Period
2Credits

HIDETOSHI TOKUYAMA,MASANORI SHIGENO,JURI SAKATA,0ZORA SASAMOTO

YPS-PHA322)

HAGE

O

Building on the fundamentals of carbon-, hydrogen-, nitrogen-, oxygen-, and halogen-based chemistry learned in Organic
Chemistry I-1V, this course introduces chemical reactions and synthetic strategies relevant to modern organic synthesis
and medicinal chemistry. Emphasis is placed on understanding reaction principles based on the electronic structures and
bonding of main-group elements such as boron, silicon, phosphorus, and sulfur, and on applying these concepts to
molecular transformations and the fundamentals of retrosynthetic analysis for the logical design of target molecules.

- Understand the electronic structures and bonding characteristics of different main-group elements.

- Understand the reactivity unique to heteroatom-containing compounds.

- Understand the fundamental principles of synthetic design, including rational retrosynthetic analysis, planning of
efficient synthetic routes, control of stereoselective and chemoselective reactions, use of protecting groups, and
selection of starting materials.

- Understand reaction mechanisms, stereochemical and chemoselective outcomes, and overall synthetic strategies
through examples of total synthesis of natural products.

1. Overview: Organic Chemistry Expanded by Main-Group Elements (Shigeno, Sasamoto)

Review of the fundamental chemistry of carbon, hydrogen, nitrogen, and oxygen. Discussion of periodic trends, valence
electronic structures, and three major reactivity patterns (polar bonding, electron-deficient centers, and
hypervalent/multicenter bonding).

2. Groups 1 and 2: Polar C-M Bonds and Strong Bases (Shigeno, Sasamoto)

Structures and aggregation of organolithium and organomagnesium compounds, halogen-metal exchange, amide bases,

polar bond cleavage, and control of anionic reactivity.
3. Group 13: Electron-Deficient Species and Rearrangements (Shigeno, Sasamoto)

Lewis acidity of boron, 1,2-metalate rearrangements, B-C bonds and radical generation, and o—m interactions.
4. Group 14: Silicon as a Carbon Analogue (Shigeno, Sasamoto)

Characteristics of Si-C bonds, the B -silyl effect, Brook rearrangement, and silicon-derived radical precursors.
5. Group 15: Redox Chemistry of Phosphorus (Shigeno, Sasamoto)

Chemistry of P(Ill)/P(V), the Wittig reaction, phosphonium intermediates, and the role of bond strength differences as
driving forces.

6. Group 16: Multivalency and Neighboring Group Participation of Sulfur (Shigeno, Sasamoto)

Valence states of sulfur, sulfonium intermediates, the Pummerer reaction, thiyl radicals, and reaction selectivity.
7. Group 17: Hypervalency and Multicenter Bonding (Shigeno, Sasamoto)

Three-center four-electron bonding, electronic structures of hypervalent iodine compounds, and “pseudometallic”
behavior of main-group elements.

8. Review and Midterm Examination (Shigeno, Sasamoto)
9. Introduction to Total Synthesis (Tokuyama, Sakata)

Introduction to retrosynthetic analysis, concepts of total synthesis, and the ideas of convergence and linearity.
10. C-C Disconnections (Tokuyama, Sakata)

Disconnections next to alkyne units and synthetic design based on the reactivity of carbonyl groups.

11. Two-Group Disconnections (Tokuyama, Sakata)

1,2-disconnections and 1,3-disconnections next to heteroatoms, and functional group interconversions between
alcohols and ketones.

12. 1,3-Dicarbonyl Compounds (Tokuyama, Sakata)

Disconnections of B -hydroxycarbonyl compounds, a, 8 -unsaturated carbonyl compounds, and 1,3-dicarbonyl
compounds.

13. 1,5-Dicarbonyl Compounds (Tokuyama, Sakata)

Disconnections of 1,5-dicarbonyl compounds using a retro-Michael reaction, and synthetic applications of Robinson
annulation and the Mannich reaction.

14. Umpolung (Tokuyama, Sakata)

Native reactivity and umpolung, and disconnections of 1,2-difunctional compounds.
15. Chemoselectivity (Tokuyama, Sakata)

Chemoselective transformations and protecting groups in organic synthesis.
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Teaching Methods

Evaluation Method

Textbook and References
24

v+ —L A LE
BHBERERE: RETE
BR

ARBE BR(EA~D

AFI10 RAFHELEY
DE R

2 I 2BH#IE (b)),
(F) H5hR

Art in Organic
Synthesis, 2nd Ed.

T —L v AR -
BRADOT7A—F-

ANBRIGIZE
BERE

SEREER

Classics in Total
Synthesis

Classics in Total
Synthesis Il

Classics in Total
Synthesis Il

Preparation and Review

In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

Lectures, seminars

PREEER(40%). HAIRABRA0%)., FE
EE4 skt
Clayden, Greeves, BELEREA
Warren
G.S.Zweifel, M.H.Nantz,
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L. Kiirti, B. Czako&, &
A B R

K. C. Nicolaou, E. J.
Sorensen

K. C. Nicolaou, S. A.
Snyder

K. C. Nicolaou, J. S.
Chen

Before class, it is important for students to review fundamental knowledge of organic transformations, which have been
learned in Organic Chemistry 1~5. After lecture, students are required to review reaction mechanisms and rational of

John Wiley & Sons
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Wiley-VCH
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stereoselectivities involved in each total synthesis.
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BHEARLE] Stuart Warren®, BFR1ARER/KAIER R,

ISBN/ISSN

ISBN: 978-4807908721

ISBN: 978-4759819618

ISBN: 978-4007305665

ISBN (k) :978-
4759819380, ISBN
(F) :978-
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ISBN: 978-0471887386

ISBN: 978-4807908189

ISBN: 978-4759810684

ISBN: 978-3527292318

ISBN: 978-3527306848

ISBN: 978-3527329571

[BHARDEEE | Christine L. Willis, Martin WillisE, ERiE:R. FRA (1998)

Additional references:
‘Organic Chemistry — 5th edition’ J. G. Smith

Organic Synthesis (Oxford Chemistry Primers, 31), written by C. L. Willis and M. Willis, Oxford University Press (1996)
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Organic Chemistry, Second Edition, written by J. Clayden and S. Warren, Oxford University Press (2012)

FT7ARTT—

A=V ETTRAV b X
#&k  E-MAIL: tokuyama@mail.pharm.tohoku.ac.jp  TEL: 022-795-6887
E¥ E-MAIL: masanori.shigeno.e5@tohoku.ac.jp TEL: 022-795-5917
#E E-MAIL: juri.sakata.e8@tohoku.ac.jp TEL: 022-795-6880

A E-MAIL: ozora.sasamoto.bl@tohoku.ac.jp TEL: 022-795-5917

Office hours :

Make an appointment in advance via e-mail.

tokuyama@mail.pharm.tohoku.ac.jp (Tokuyama)

masanori.shigeno.e5@tohoku.ac.jp (Shigeno)
juri.sakata.e8@tohoku.ac.jp (Sakata)
ozora.sasamoto.bl@tohoku.ac.jp (Sasamoto)

preparation and review outside of class.
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Subject
Departments
HMEXS
Semester

Day - Period
Credit(s)
Instructor
Practical business

Course Numbering

Language Used in Course

Course of Media Class

Main Subjects

Object in Class subject and

Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods

Evaluation Method

Textbook and References

EE
EREDT-HDRRKE
HETE 3 HR

K= b F =B | &
TR

78— b F =R B
STERARR

A A= HHR2IDHSD
mEersav b 574

Analytical Chemistry 3
£FRLE

EIRE
b5EXR&—
Fri.1Period

2Credits

TOMOYUKI OE

YAL-PHA213J

HARE

O

EFENOEYOEN, ENEBZHHEICIBIET 2 2 Lk, EEROBMME L LM ORER AN BN % & 0 - BIERHR
WNCEYOBEFEBICEVWTCEDLOTEETHD, — A, BERFICEFOZEMT IV /NIBORTF FREDERLFD
BITIE, AR OARSTEGREARICEVTORARELR D, KETIE, 25 LEARNICAL LN EESYHLE U
CERENTEOREBL REABRIIZILEANET S,

Drug analyses for ADME (absorption, distribution, metabolism, and excretion) research are essential to keep the safety
and proper use of drugs. Protein analyses in biomarker discovery are also essential for drug discovery and diagonosis.
This course covers recent practical strategies for advanced separation technologies and highly sensitive analytical
technologies for above purposes.

BIERIEMRCEMRZMARL CICEAME AL ONERERNBROTEMORBZHBETCE, BIICEIL2EEHAE O/
BRIV IEWATE S, £/, BEMEZAVIERSFOEELEEROERZER L. £EDTFRERIT~DISHAA
IZOWTEHBBTE %,

Better understanding of recent analytical approaches in drug research, basic research, and clinical research to make it
possible to explain practical analytical strategies for biomolecules including handling/clean-up of biological samples,
qualitative/quantitative use of chromatography/mass spectrometry.

T74=T4—7RA<MIZ 74— Affinity chromatography
ELKEE | Electrophoresis |

9. ESKENEI Electrophoresis Il

10, B89¥#E |  Mass spectrometry | (advanced)

11. B9l Mass spectrometry |l (advanced)

12, &v/xyEf@ENTE | Proteomics |

13, &v/xU&E#ETENI Proteomics Il

1. ERERAMLEMEER  Introduction: clinical analytical chemistry

2. HERERIOEY #kWy Handling of biological specimens

3. T —XDIEHEE  Reliable analytical data

4. FAKIOFMIE Clean-up for biological specimens

5. @&®RAEIs/A~ 774 —1  High performance liquid chromatography |
6. BE®FAEs A~ FSZ 74— High performance liquid chromatography Il
7.

8.

14, %&ZBFEER| Immunoassay |
15, %Z8EEI  Immunoassay Il
Lecture

ERHREEICTMI S (100%).

Based on the written exam

&4 AR At HAREE ISBN/ISSN ARES!
®EE—. FLEE FIE 2010 sEE
=M< AT | BIE 2021 P
Z g AT BAIE 2021 sz
=8 REENIEE 2009 2EE
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Preparation and Review
In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Physical Chemistry 3
3rd grade

elective

5th semester
Fri.2Period

2Credits

SHINJI KAJIMOTO

YAL-PHA216

Japanese

In Physical Chemistry 3, students learn statistical approaches for interpreting data, as well as methods for data
visualization and organization.

Across many fields, including pharmaceutical sciences and biology, the ability to appropriately extract and utilize
information from diverse and large-scale datasets is increasingly important.

This course aims to provide a unified view of data analysis, from statistical analysis to machine learning, and to develop
the ability to select appropriate analytical methods according to the purpose of the study.

By the end of this course, students will be able to:

1. Students will understand different types of data and perform hypothesis testing and regression analysis based on
basic statistical measures and probability distributions, and interpret the results.

2. Students will understand methods for handling multivariate data, such as principal component analysis and clustering,
and use them to visualize, organize, and interpret data structures.

3. Students will understand the basic principles of representative machine learning methods, including neural networks,
random forests, and transformers, and explain how to select appropriate methods based on data characteristics,
structure, and analytical objectives.

Lecture 1: Introduction
Overview of the course objectives and structure, and introduction to basic types and representations of data.

Lecture 2: Fundamentals of Statistics
Introduction to the basic concept of hypothesis testing, probability distributions, population and sample relationships,
and fundamental statistical measures such as mean, variance, and standard deviation.

Lecture 3: Hypothesis Testing
Hypothesis testing using Student’s t distribution and the chi-square distribution, with emphasis on the meaning of p-
values and interpretation of test results.

Lecture 4: Correlation and Simple Regression Analysis
Understanding covariance and correlation coefficients, distinguishing correlation from causation, and learning the basic
concept of simple regression analysis.

Lecture 5: Multiple Regression and Summary of Statistics
Introduction to multiple regression analysis, review of statistical methods covered so far, and a conceptual introduction
to Bayesian statistics.

Lecture 6: Introduction to Multivariate Analysis
Discussion of challenges in analyzing high-dimensional data, and acquisition of fundamental knowledge of vectors and
matrices as a basis for multivariate analysis.

Lecture 7: Principal Component Analysis (PCA)
Introduction to principal component analysis based on variance and covariance, and methods for visualizing the structure
of multivariate data.

Lecture 8: Singular Value Decomposition (SVD) and Matrix Decomposition
Learning the concept of singular value decomposition and its relationship to PCA.

Lecture 9: Clustering
Learning unsupervised classification methods, including k-means and hierarchical clustering, based on distances
between data points.

Lecture 10: Fundamentals of Machine Learning
Overview of supervised and unsupervised learning, and basic concepts such as overfitting, generalization, and model
evaluation.
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Lecture 11: Logistic Regression
Learning to treat classification problems probabilistically and understanding the connection between statistical methods
and machine learning through logistic regression.

Lecture 12: Random Forests
Introduction to decision trees and ensemble learning, and understanding random forests as a nonlinear classification
method and their interpretability.

Lecture 13: Neural Networks
Introduction to neural networks as an extension of logistic regression, and learning how multilayer architectures enhance
representational power.

Lecture 14: Convolutional and Recurrent Neural Networks (CNN and RNN)
Understanding how data structure is incorporated into models through convolutional neural networks and recurrent
neural networks.

Lecture 15: Transformers and Course Summary
Introduction to the attention mechanism and transformers, followed by a comprehensive review of the course contents
from statistical analysis to machine learning.

Teaching Methods Lecture
Evaluation Method Evaluation will be based on short tests and reports.
Textbook and References

EE EE4 H ARt HAREE ISBN/ISSN ERIES!

The lecture slides will be uploaded to Classroom in advance. Students are encouraged to download them beforehand and
review the material prior to class.

Preparation and Review
In Addition
Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods

Evaluation Method

Textbook and References

Immunology
3%
BIRWME
5EXR&Z—
Thu.2Period
2Credits

TAMAKI YANO

YAL-PHA237)

HARE

O

RERGIIEERMED ST 2B L LCRARTHZH. Z0FEIE, BE. FECORHICH D, BRREFE, &
HoNREY (FET) LBCZHNTIREY. MEOSHAOEBEZRAL, £P EREVAICKEBHEELESR
foo FEETIR, REBLME. HE BELE RECEETIELFHL L HIC. REROEENRRE L LB HRBOE
BEFEY D,

Immune responses are essential as a defense mechanism against pathogenic microbes, while the essential concept of
immunology is the recognition of the self and non-self. With tremendous studies on the immune system, immunology has
elucidated the mechanisms for distinguishing non-self from self, as well as the mechanism for repertoire making of
immunoglobulins, exerting a significant influence on pharmacology and biology. This course covers fundamental topics
related to immunity, including immune cells, antibodies, and complement, alongside the mechanisms of diseases caused
by immune disorders.

- REBEDVAETHIECLIBCORHEE LB TE D,

cREIOTY URFELOTHIEIBTROSHEZEA LT EEEZRATE 2,

- BR%RE, BEREICLDERHEEEERATE S,

- REDE. REROBHEHN’BES T 2AKRNBRERBICE T 2ERNNHEZEET 5,

- To explain the mechanism of the recognition of self and non-self.

- To explain the molecular mechanism that creates the repertoire of immunoglobulins and T cell receptor.

- To explain how organisms defend themselves from the invasion of microbes via innate and adaptive immunity.
- To learn about the immune diseases caused by disorder of immune responses.

1., REFOES, REREEEMIE, B History and concept of immunology, immune system, immune cells and

tissues [HEEEF/RES 1| LBIE

2. REFEERTI-OOHFEYE. HMEYFE Molecular biology and microbiology for understanding immunology
[EbF 1] [EmEFRT| L&

MAERFOHBEL REI DT Y VEERFOBMAK  Generation of immunoglobulin diversity

RIS LY EM AT 2 REDHEHA Immune system that is activated by infection

TSI B2 HERETR. MHCSF Antigen presentation to T lymphocytes, and MHC molecules

Y sk b & #EIR - Development and survival of lymphocytes

R REGE  T-cell mediated immunity

FiEME%RZES%  Humoral immune responses

9. BIEERD X & & Summary of the first half of this course

10. BA%E. #AEF  Innate immunity, Complement system

11, #EEHRER, BEEZA  Mucosal immune system, immune tolerance

12, BEBEEEOIHSE Disorder of host defense mechanism  [RBREES| & &

13. ®ERHIBEETIESR, 7LALX— BCHREESE Allergy and autoimmunity [EIEBH 4 | [EF4s 2| LBEE

14, E®RZE., BiESRE Cancer immunity, transplantation immunity [ 3 | L&

15, %&ERLIE L 7 7 F >~ Immune memory and vaccination

0 ~NOoO Ok w

Lecture
FREEER(50%) 6 & CEHFER(50%) 12 & Y FHET %,

Evaluation is based on the midterm examination (50%) and the final examination (50%).

% EE4 H R A HARE ISBN/ISSN BRER)
EBH LR NRRES LT EGE F4H 978-4-7581-2168-2 BRE
REEYE [Eapay 978-4-524-25115-5 SEE

Charles A. Jeneway 1t
=
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Preparation and Review
Review based on textbook, reference textbook, and handout is expected.

In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods

Evaluation Method

Textbook and References

Pharmacology 4
£FRLE
BEIRME
5EXR&Z—
Mon.1Period
1Credits

YUU MIYAUCHI,MASAHIRO HIRATSUKA

YAL-PHA254)

HARE

O

EBPAFERICELITEYORE, TALLEREAZHEL. BHrEEN 01 2BRRTIFMTH D, £/, EEMF
ReEICEROBEZART 2FMTEH D, RBEETIE. EWEEEZER 5 L TRAIRAEBIER & £FEE L OBEEE
BRI zENE TS, EHBY 1, KBP2 BLUOEBZIONRICHEIT T EBY 4 TR ADWR, MR - EMmEF
R RE - RERIEATIERICOWTERT 2, 7z, BREEORRICAVLLONZEY UEVE. LPEREE HE
EOMTAIVRE) [TOWTERTZIEEBNET S,

Pharmacology is a discipline which explores an interaction between drugs and a human body. It also explores the
mechanism of a wide variety of human body functions through the analysis of drug action. The main objective of this
course is to better understand an interaction between drugs and a human body which is great necessary for considering
the actions, adverse effects and contraindication for any given drug. In this Pharmacology 4, students learn about the
physiological/pathophysiological roles of various hormones, blood, inflammation and immuno-system and understand the
mechanism of the actions, adverse effects and contraindication for related drugs. Students also learn about the
classification, morphology and structure of pathogenic microbe and understand the mechanism of the actions, adverse
effects and contraindication for several agents to treat infectious diseases such as antibiotics, synthetic antimicrobial
agents, anti-tuberculosis drugs, antifungals and antivirals.

EYFEDERE R IABHLUZOEZFICOVWTEET S, £z, ADWR. MK - EMERR, RE - RERICERY
DEMIOVTCERL, YL 2EFORRNRNBRNDEEACEBRT D, 0I5, FERECBEEEICOWTEREL,
ZNDICHT BBEEICOVWCHBTE, ZOEYERBIBEELER D LN TE D,

The purpose of this course is to help students learn the basic knowledge and the point of view of the pharmacotherapy.
Also, students understand the mechanism of actions and adverse effects of drugs that act on endocrine, blood,
hemotogenesis and inflammation/immuno-system. Students also understand the pathogenic microbe and infection and
develop the ability to consider and to explain the mechanism of agents to treat infectious diseases.

1. wLEVEEY (1) Hormone and drugs (1)
SBOs: C4-(3)-@-6, C7-(2)-@-1, C7-(2)-@-1,2, E2-(5)-@-4,5
. FRILEVEEY (2) Hormone and drugs (2)
SBOs: C4-(3)-®-6, C4-(3)-®-3, C7-(2)-®-1, C7-(2)-10-1, E2-(3)-®-7, E2-(5)-@-2,3
3. WAMEER (1) Anti-inflammatory drugs (1)
SBOs: C6-(2)--1, C7-(2)-®-1, C7-(2)-®-1, C8-(2)-D-1, E2-(2)-D-1,2,3, E2-(2)-2-3,
4. BAFEHE (2) Anti-inflammatory drugs (2)
SBOs: C4-(3)-@-2, C8-(2)-®-4,5, E2-(2)-D-1,2,3, E2-(2)-@-2, E2-(2)-@®-1
5. m&H L CEMREAE Hematology and drugs
SBOs: C7-(2)-9-1, E2-(3)-@-1,2,3,4,5
6. RURERESE (1) Treatment of infectious diseases (1)
SBOs: C8-(2)-@-1, C8-(2)-®-1,2, C8-(2)-(3-1, C8-(3)-@-1,2,3,4,5,6, C8-(4)-D-1,2, C8-(4)-2-3,4,5,6,7, E2-(7)-
@®-1,2, E2-(7)-@-1, E2-(7)-3®-1
7. REEREIE (2) Treatment of infectious diseases (2)
SBOs: C4-(3)-@-3,4,5,6, C8-(2)-®-1, C8-(3)-3-1, C8-(3)-@-1,2, C8-(4)-2-1,2,8,9, E2-(7)-®-1,2,3,4,5, E2-(7)-
®-1,2, E2-(7)-10-1

N

Lecture

HARHER (100%) (&> CFHET 2,

Students are evaluated on the final (100%) examination.

g4 EEY HARAE HARE ISBN/ISSN ARER
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EOEZNERDB/EOEBEAERVY I NRICRHINTWVWAREDFEICOVWT, HH2LDHFELTHL, HREEZHL
TEET S,

Preparation and Review
Students are required to prepare knowledge of target organs for drugs and pathology related to content of the class
using internet and books.

In Addition
Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class
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Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods

Evaluation Method

Textbook and References

Environmental Health Sciences
£FRLE

BHRwME

b5EAXAR&—

Thu.1Period

2Credits

YOSHIRO SAITO, TAKASHI TOYAMA,KOTA NORITSUGU

YAL-PHA242)

HARE

O

42BN ECRREPICERADYBLOENERSIFEL. HL4OBRICHEEZRIIL TV, HF, HBIKBELAE OB
RIBMBICMA T, BEBRENLALEEECL/ T V8, RBUEEREAYEL CICL 2RERENRS AHREICK -
TW3, FFERIIAFORRORET - BELEBFHOOOARERT T 2 ARBEFBEEHFRL LT, FICEREZRICK
DREWHE L ZNITHTEAKRICOVTER,

Environmental health science is a discipline which explores methods for maintenance of the human health and
prevention of disease caused by environmental pollutants. In this course, students will understand methods to grasp the
human health condition and the actual situation of the disease, the investigation method of the primary cause (mainly
environmental risk) of the illness and actual methods for the disease prevention. Students also learn about pollution and
purification treatment of water and air which are the most important factors in maintaining health.

1. BEt7T—sh 2L LT, BEEHORRREZTMT 2552 EBET 5,
2. KPEIBEDREE L BRNREZERT S,
3. REBRICL2BRBMELHCHEZERT D,

The purpose of this course is to help students better understand the methods for maintenance of the human health and
prevention of disease.

NREEF LIE Overview
BEIERF & 2  Environmental factors
{REEFTET  Health statistics

&% Epidemiology

HIRTBh EEERETE  Prevention
BEMEOREFRER Pollutants 1
ERAEYECEE Pollutants 2
BRAEEYE L@EE Pollutants 3

9. HEKIFIEERIERIE  Global environment
10.

00 ~NOoO O WwN

KDBE Water 1
11. K&EEEH Water2
12, ZREEOEE  Air
13. K&RBEZL  Air pollution
14, E¥%#H4E  Occupational health
15, RIEMEL ZOXE  Health administration
Lecture

ERHROME (FE40%. EHA0%) BLUFER (20%) %H & ISFHET 5,

Evaluation is performed comprehensively based on the midterm examination (40%), the final examination (40%) and
class performance (20%).

e EE4 AR HAREE ISBN/ISSN ERIES!
. . KB B, EZFH—ER.

V SETRSA = =g 2 3 %

WERE-RECRE- | oo o N )

¥ - BERRE HAEZR R AR 2EE

REAE RIEH BATSEENR S &EE

ExRE EEBEE EERE RS sEE
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Preparation and Review BREBLVOEERICERHAINIEREZRAVCTFE - BEBZT52 &,
In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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General Training in Physical Chemistry
2nd

&

4 Semester

Intensive course

2Credits

TAKAKAZU NAKABAYASHI, TOMOYUKI OE,TOMOHIRO KONNO,SHINJI KAJIMOTO,SEONHWA LEE,SHINYA
TAHARA,YUSUKE HATAKAWA,YUTA YOSHIZAKI

YAL-PHA210J

HAGE

O

<HITLERE >

EXEROMER. KBEAOAHLST, BWFRRRICOERERS T2 h 0. ThEZERICAET S Z &iE, BEDQOL
DERNDLLEDDOTERL LD, APHLFERE T, ERROKEAEELRAIXG, CEVERGEZERT2EEE%E
HERL. ZORBZERTZ L LEHIC. BB LVERRD OBANERELR EEGRIZDEDEF TRD DN D EE DT OER
ERERMOBE2ENE 5. AREFORITICE, WECFOERD LIS, ERLZ. BERARICET 2L MED
BETHY, EBzBL R niEZoR0AE REZZ2U, bOORA, EXHEEET S,

<YELFEEZE>

ER2DOHTTREL OYBLZNFEDARICISCASINTVE D, AEB TR ZOPL SRENHECER LR ER COREE
BARFEICOVWT, ZOREBZEFLERAEEERT I, EETELROGERE., LETFEICEI2HFEERDIHEZSR
U, 2D FREORITHEEESRT 5,

[General Training in Analytical Chemistry]

The purity of drugs not only affects the pharmacological activity, but also could cause adverse effects. Therefore,
accurate and reliable analytical approach is necessary to keep better patients’ QOL. In this training, students can
experience typical volumetric analyses based on chemical equilibrium in order to acquire basic theories and skills of
typical quantitative analyses. For this training, comprehensive knowledge (including physical, inorganic, and organic
chemistries) is required. Through this course, students are expected to learn not only for concept of analytical chemistry,
but also the scientific way of thinking.

[General Training in Physical Chemistry]

Physical chemistry serves as an important base for various methods which are utilized in pharmaceutical research
studies. In this course, students will learn about the principles and measurements of several spectroscopic and
electrochemical techniques. This course trains students to be able to determine various kinetic and equilibrium
parameters such as the rate of a chemical reaction, and analyze the molecular structure.

<DILFERE >
HAERARFDOBREMTIEICOVWTREBRMRMEEZER L., EETE S,

<mELFRE>
- EEREMOEONEFREREL, EANGRIEEETAS LSR5,
A VR E S 2 7 O BEABBHMTE L BMEEEROUSNB LS E D,

[General Training in Analytical Chemistry]
The principles and operation procedures of volumetric analyses in Japanese Pharmacopoeia, 16th Ed (JP16) are studied
in order to perform the analyses practically.

[General Training in Physical Chemistry]

(1) The purpose of this course is to help students understand the principles and operations of instrumental analysis
methods.

(2) Students will be able to find an appropriate method for solving their own specific analytical problem.

<HITLEEE>

REBMOEERE RIGSE. RIGRAISHINL B RENOEED DLFEREOBRAZHEL. RISICELBEERDE L
RENOLUBRRICL > TCENRSOEE. HE5VIIREZRDH S, £/-. BERODREZ LERROALH LFEEHAEZ
BUWTEEICKRH S, WhBIEELE L HLERGERTF N,

CBRIEESETE KEBEEITIBMEERIS. YBEAICH T ApHEEREOZCBEZRAZEMRT I L DI, BEHT7REY >V

DEEBEICOVWTEZ T3,

1) 0.1 mol/LkE b+ b U 7 AZEROAS LIZE
0.1 mol/L/kEgfb 7 b U v LiERERAZFHRL, 7 2

EOBEEE EBFEEICOVWTERYT 2,

FaREE (RAERE) LICERBERERAVTRET D Z LItk Y| &
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2) TRAEY Y DEE
HREFTHITAEY VOEEETV., BHEICDOWTERT S,

- FL—MEE SBAFTVESERMFLEOFL— MERRIS, HERICBIT2EBIETREDEBA N ALZERETS
LEHiT, NV RTFUVBALY L (EXIVBSOAHILSILIE) ICEENBIHILSILAF VY OEEEZEL, BITERE
%IRRT D,
1) 0.0l mol/LTFL o7 I vUEBR_/KEZF MY VLAEERORAYUEETE
0.0l mol/LTFL >y 7 I VBB Z/KKZZF YU T LAEERZRAE L, & (BERE) 2BVWTHEET %,
2) 0.01 mol/LiEfb = /x> 7 LAZEROAR LIZFE
0.01 mol/UEb v /x> VLRERZRABL, TFL VP T7 I VNEBRIKRIZF M VAZREREZBVTUZEET 5,
3) XU NTFUVBALYILDEE
IV NTFYBANLY TLRDOALY VLA F v EFEEL, FL— MAEERICOWTERET S,

<YE{LFPERE>
NTN=T I, UTOEBOEBETAI, IHIC. ThoDEBZREFEX T, LYRENET—< 20 - REL.
"/ONFERICOVWTHERRZITH D,

CAFUBRIREBE A FBREERICONT, #EEREZPN, ERICEETELASRZHE L. SO PIgE
FEICOWTOEREZED D,

- BEER BEROEBRERELEICOVWTES, ERICEET7ILAY CTHIEE L. 7 0hETEES SEBER D EERE
PEAHEICOWTERBEED S,

- BRERBETES BN - AIEOAAKEHORBLEVWAEZZER, ZORAL LT, BREAFORNRANYI bLOEMAI L, B
R TE M % R B iR % PR,

CHEDIGH HANKAEAORBLFEVAZZR, £/, RAZHALT. 2FHPEINMTVIREZANDIFEREFE
S

s BN TBOHTAFT — SDS-PAGE EREERTE BIRABZRAVWTCE Y/ XIBORFEAMET DAL, HLUERAR
INORAEEFRTEE VI EOEEEEBET 2,

CTRARINZR R Y FIVEDSA  FADKARETOREELAANEEZEZET S, £/, AUTRERCKRRBEICLS
IREBEOEICOWTERL, FARRY MUK B2 FRBERITEICOVLTES,

[General Training in Analytical Chemistry]

This training aims to help students learn basic knowledge of chemical equilibrium and covers the preparation of standard
solutions, standardization of the solutions by primary or secondary standard reagents, quantification of drugs by
standardized standard solutions, the judgment of equivalent point/titration end-point by indicator’s color-change, and
calculation of the contents/concentrations.

(1) Acid-base titration: Learning about acid-base reactions in aqueous solution, the titration curves, difference between
equivalent point and titration end-point, and color-changing mechanism of indicator. Also, performing quantification of
aspirin (analgesic) for better understanding of the theory and procedure.

1) Preparation and standardization of 0.1 mol/L NaOH solution

Learning about the procedure for the preparation of NaOH solution and the standardization using sulfamic acid and HCI
solution as the primary standard reagent and secondary standard reagent, respectivery.

2) Quantification of aspirin

To understand back titration in acid-base titration, aspirin is analyzed.

(2) Chelatometric titration: Learning about chelation between metal ion/multidentate ligand and color-changing
mechanism of metal indicator. Also, performing quantification of calcium pantothenate (vitamin B5, Ca salt) for better
understanding of the theory and procedure..

1) Preparation and standardization of 0.01 mol/L EDTA solution

Learning about the procedure for the preparation of EDTA solution and the standardization using zinc as the primary
standard reagent

2) Preparation and standardization of 0.01 mol/L MgCI2 solution

Learning about the procedure for the preparation of MgCI2 solution and the standardization using EDTA solution as the
secondary standard reagent.

3) Quantification of calcium pantothenate

To understand chelatometric titration, calcium pantothenate is analyzed as calcium ion.

[General Training in Physical Chemistry]

General training in physical chemistry consists of 6 courses described below. An instructor of each course works with a
small group of students up to 15. Students make an original project based on the general training courses and perform it
at the final stage of the training.

(1) lon-selective electrode: Students will learn about the constitution and principle of ion-selective electrodes. Students
can deepen their understanding of the properties and operations of electrodes by determining solute concentration in a
test sample.

(2) Buffer: Students will learn about the theory and preparation of a pH meter and buffer solutions. Students perform
neutralization titration and understand the buffer capacity and the working pH range by analyzing the obtained titration
curve.

(3) Acid dissociation constant: Students will learn about the principles and operations of a UV-visible spectrophotometer.

Students will be able to determine the acid dissociation constant of dye molecules from the pH dependence of the
absorption spectrum.

73



(4) Fluorescence spectroscopy: Students will learn about the principles and operations of a fluorescence
spectrofluorometer. The fluorescence spectrum of a protein is applied for the estimation of the environment of
tryptophan residues in protein molecules.

(5) Sodium dodecy! sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) of proteins: Students will learn about the
methods for determinations of molecular weight and concentration of proteins using SDS-PAGE and UV absorption,
respectively.

(6) Infrared absorption spectroscopy: Students will learn about the operations of an infrared spectrometer and the
preparation of samples for spectral measurements. To obtain information on the molecular structure from the infrared
spectrum, students understand why the frequency of molecular vibration is altered by the isotope substitution or
hydrogen bonding.

Teaching Methods Exercises, Practical Training

<HHITLFEERE >
HERRE LR— ML VEHET 2 (LHR— b mx HER),

<YBLFEE>

TRTOLKR— FORBIFRERNSHEE L, LER—FOARABRL LFHET 5,
Evaluation Method [General Training in Analytical Chemistry]
Based on the attendance, attitude/activity in the laboratory, and the final report.
Submitting report is mandatory.

[General Training in Physical Chemistry]
Submission of all the reports is required. Evaluation is performed from the submitted reports.

Textbook and References

2z 224 it R ISBN/ISSN R
5 s 7 s PB4

i;S&EE$%Eﬁm BERRARARRER |1 srs
NPT IR e e ommcar  mIz 2021 558
HEX 33

Mfge 7a—Fv— M REB—. AR D

L BEES . RBEHREA S 1987 5%

BARERICFHEG, N - aw
SRL T, A% BARLZES= NE 1992 sz s
7 hER2YEAE FE P W. Atkins &, FIR - LR EA 2009 sxe

8k (L), (F) FRASER

EBEEZFATTFELTHLZ L,
Preparation and Review
Students are required to prepare for each training session using the training manual.

In Addition

A=LBRETTRAV IAY P ERSTHORFDZE, (PEFEERSR)
Notes
Make an advance appointment via e-mail or other means.

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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General Training in Organic Chemistry 1
£FRLE

A

4EAREZ—

Intensive course

2Credits

NAOHIKO YOSHIKAILYOSHIHARU IWABUCHI, TAKAYUKI DOI,HIDETOSHI TOKUYAMA, TEIGO ASAI,MASANORI
SHIGENO,TARO OZAKI,MASAATSU ADACHI,HIROYUKI YAMAKOSHI,JURI SAKATA,SHOTA NAGASAWA,ATSUSHI
TAHARA,0ZORA SASAMOTO,YOHEI MORISHITA,MASAYA KUMASHIRO,SHUTO KOSUGE

YAL-PHA220J

HAFE

O

This course provides practical training in the basic techniques of the standard organic chemistry laboratory, such as
separation and characterization techniques. Experiments involving the synthesis and reaction of simple organic
compounds are introduced. Fieldwork in the Experimental Station for Medicinal Plant Studies is also included in this
course.

Students will develop their skills in the organic chemistry laboratory as well as their ability to interpret the spectra of
organic molecules.

Lecture:
Introduction to organic chemistry experiments and structure analysis of organic compounds

Laboratory training:

1. Introduction of basic techniques

(1) Extraction and drying, (2) Distillation and recrystallization, (3) Melting point determination, (4) Qualitative analysis,
(5) Glasswork techniques, (6) Spectroscopic analysis

2. Reaction and structure determination of organic compounds
(1) Electrophilic aromatic substitution reaction

(2) Functional group transformation

(3) Reactivity of organometallic reagents

(4) Identification of organic molecules

3. Fieldwork in the Experimental Station for Medicinal Plant Studies

(1) Observation of medicinal plants

(2) Component of medicinal plants

(3) Intended purpose, pharmacological action, and used part of medicinal plants

Exercises, Practical Training

Evaluation is performed comprehensively based on their level of class participation (60%), the final examination (20%),
the submitted report (i.e., the submitted laboratory notebook) (10%), and fieldwork in the experimental station for
medicinal plant studies (10%).

=4 EE%4 H kRt H AR ISBN/ISSN BRER

S8 - 9IFE RIE

FRE (EEMERAT BRE

{ERL - fRE L - REE)

Bt ERERSICITS -

HIT —ERBRE - ERX CFRAREDS R EE2ERA 2017 BRE

BIER— B4R

FRETHEIID BHEEE | ). W. Zubrick®., _LAHER - .

T LT A 2018 PEE
R. M. Silverstein, F. X.

BB D I RY L Webster, D. ).

IC& B@EEE —MS, IR, Kiemle, D. L. Bryce ERIEERA 2016 SEE

NMROGER - (B 8HR) &, HEfA. EHE
B, B # R
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Preparation and Review Students must read the relevant sections in the textbook and understand the contents in advance.

In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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General Training in Organic Chemistry 2
EFRE

A

5XR&—

Intensive course

1Credits

NAOHIKO YOSHIKAILYOSHIHARU IWABUCHI, TAKAYUKI DOI,HIDETOSHI TOKUYAMA, TEIGO ASAI,MASANORI
SHIGENO,TARO OZAKI,MASAATSU ADACHI,HIROYUKI YAMAKOSHI,JURI SAKATA,SHOTA NAGASAWA,ATSUSHI
TAHARA,0ZORA SASAMOTO,YOHEI MORISHITA,MASAYA KUMASHIRO,SHUTO KOSUGE

YAL-PHA320J

HAFE

O

BRCZOENIIEEMEOSH A BRI LI L ThHD, BIEMFEZ 2 0FIETH TIE, AIECLFERE 15 EHEE. A
HEEYMDEREZITIBETRICOEF RO, ERNERRFEL2FBE T2 L LHICHE. REORSANMVIRVWAZEE
ERAI

#BEEmadPart 1EPart 20 2 DD I D HIER SN D, Part 1 TIZESE - RAYMLEICBEIZ2EEA21TH ., BIEYCHMEY
DRFICE > TOC W HEINEZRAYIZ, EREVELABFETHRAINTETEY ., BHhTELEESTFICEIT2EEELS
W, AEEBETIF. £F - MEICEEND 758/ —IVEHEELF VICET2EBE2TV. RAYOER, £ARBERIEOD
BT, ARY FILT—REBITIC L 2IEPEEDREF R EOEKREEZFR, —H., Part2TIE. EEROREIE LTEER
EREDICETI2EEET5, ARB T, BEAERAICNH I N TWAEROEREYZ F.01C, HEERBEYE CHE
SNTWIEELREAEYOTELZBERL, KPICEWEELIDD L EHIC, FARML. 2BRD. BRICOVWTEET
%,

In continuation of General Training in Organic Chemistry 1, the first half of this course continues to provide practical
training in the basic techniques of the standard synthetic organic chemistry laboratory. The second part of this course
provides practical training in the basic techniques of the isolation, derivative synthesis and characterization of natural
products. Fieldwork in the Experimental Station for Medicinal Plant Studies is also included in the second part.

Wl TR EFE. BES. BRE. REENEOERRERFRRY bLT— 20N (IR, NMR) %EHE32, &5
2. RAVCFZOERRFEEZEF/TLL LD, ERBERICTIDEBENCERNEE S, /o, BARROERNWF X%
BiIoWaskebic, ERLNEREYORBHMERATEL LS ICAD L 2BIRET S,

Students will develop basic skills in the organic chemistry laboratory and natural product chemistry, and their abilities
necessary to interpret spectra of organic molecules.

HECARCESLIUORAYCEZERICET 2R L URR

£E

1. BHLAYMDRIGE B

1) FEELEYORIE

BEBRS T /27 LEORE. BLU0A Y F—LOAERRIGIZDWTES,

2) RYBRKRKIG

Diels—AlderRit 4T\, T FASWICTF VEREICOWLWTERES,

(3) HFEFHAAYDOERKE

HFEDE & AT EFERICD VTR,

(4) 7'A kN RY R AY DS ERBEAEL

FRERS MLLABEFHERRE LT, ¥YOCZ V24T TART %, —BORIGIEEICL Y. 73 M, ETRiG. 1Y
¥/ U UBEERIGEDRIGEGHRE. RIGIRE. REFODBRBEICOWTEET 5,

(5) YEFRRYDYFEHROAER L DEFHEE

EERMEME LT 7 2P EVBFEFROERETV., FEKEOMEDIFEICD VTR,

C3-(1)-0-4,6,8,9 @-2,3,4,5 C3-(2)-®-1,2,3,4,5 C3-(3)-D-1,2, ®-1, ®-2,3, ®-1, ®-1 C3-(4)-D-1,2,3,4,5, @-1,2 C4-
(3)-@-1, @-1

2. RAYOEEE, FEEOEHS L UBSHET
(1) RAYDERE
BIEDDLF U EZHMETEEEHIC, 7T7HR /4 FICHEBRERRISEIT.
(2) EAREERDRIGENT
7IR/ A FDEERBRRISZIT
(3) &R
LFrBLUZDOFEHEDRRY MUT—REABRICEREBTL T LFOBEZEEHT,
C3-(1)-@®-9 C3-(2)-®-4 C3-(3)-®-1 C3-(4)-1D-1,2,3,4,5, ®-1 C5-(2)-D-3,®-1

3. EMEYICETIER
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Teaching Methods

Evaluation Method

Textbook and References
g%

SRT-8EE AEf
$RB (EFHRHAT
feR REL 1R BE)

it EREREICTH %
BIC — EARERME - EX
AER— H 4R
MRETRILDEHER
DFET— 4% — FE3hR

BEAEMD AR R
IC&BRER —MS, IR,
NMROGHR — (558kR)

Preparation and Review

(1) AsreE0BR

EREYE Ty T L, RPICBWEEAND D, IEREDNH D HDICOVTIE, FRELOBLREEERZEET S,
(2) &ERD

BRRICHEWDD & EBRBEDEES,

(3) FEREM. FRASI. KEER

EREMOFEREN L ERARUEzZNE L HIC, FRENEEEBEERARS> NICEEMD & EEBERAOBEE %23,
C5-(1)-»-1,2, @-1, ®-1,2, ®-3

Lecture:
Introduction to organic chemistry experiments and structure analysis of organic compounds

Laboratory training and fieldwork:

1. Reactions and Synthesis of Organic Compounds

(1) Reactions of aromatic compounds

(2) Pericyclic reactions

(3) Synthesis of optically active compounds

(4) Multistep synthesis of protoberberine-type compounds

(5) Synthesis and physicochemical properties of dihydropyridine derivatives

2. Isolation of natural products, Analysis of biosynthetic enzymes, and Structure determination
(1) Isolation of rutin

(2) Analysis of biosynthetic enzymes

(3) Structure analysis of rutin

3. Fieldwork in the Experimental Station for Medicinal Plant Studies

(1) Observation of medicinal plants

(2) Component of medicinal plants

(3) Intended purpose, pharmacological action, and used part of medicinal plants

Exercises, Practical Training

BRLFEE (67%) BLUEE - RAMLFER (33%) ICL VBT 2, 72720, &% - RAYLFEBZZHE LAEVG
BRTEEET D, BREFERFICOVTIE, FER (60%). #HER (30%). EER/ —k (10%) Ik VT 5, £F - X
RYEERZICOVTIE, FESR (60%) LAR—F (40%) IC& Y FHET 2,

Grades will be determined based on performance in Synthetic Chemistry Laboratory (67%) and Pharmacognosy &
Natural Products Chemistry Laboratory (33%). To pass the course, students must achieve a passing score (at least 60%)
in both laboratory components.

For Synthetic Chemistry Laboratory, evaluation will be based on class performance (60%), exam (30%), and laboratory
notebook (10%).

For Pharmacognosy & Natural Products Chemistry Laboratory, evaluation will be based on class performance (60%) and
reports (40%).

EEY HRRAE HARE ISBN/ISSN HRER
BRE
{LZRIARER 7 EZEA 2017 978-4759818345 BRE

J. W. Zubrick®., _E4J8R

- = 2018 978-4621302811 S5EE
2 R o %
R. M. Silverstein, F. X.

Webster, D. J.

Kiemle, D. L. Bryce BERIEERA 2016 978-4807909162 SEE

. AEMfE EHE

", HE #R
RBOFNC, EEEClassroomlCT7 v 70— FEN-FROEHNOLZERz5iAs. RENR (FB0EN. EAT 8%
B FERAYIHAEOME, B, ERmELL) 2BEL. ER/ —b7a—y—bzERLTCZ L, BRI, ZER
B BRELAKEREZEEIS L,

Students must read the relevant sections in the textbook and understand the contents in advance.



In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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HMEXS
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General Training in Life Sciences

&

Semester 5
Intensive course
3Credits

YOSHIRO SAITO,SHOICHIRO KURATA,FANYAN WEI, TAKASHI TOYAMA,TAMAKI YANO,AKIKO OGAWA,KOTA
NORITSUGU,NAOYUKI FUSE

YAL-PHA230

Japanese

O

This course aims to improve students’ ability to handle biological materials including tissues, and bacteria, in
biochemical and molecular biological methods, to learn methodologies for analyzing physiology and pharmacology of
organisms: i.e. students learn how to purify RNA, measure gene expression, and learn methods for bacterial isolation,
DNA amplification, restriction enzyme mapping, protein purification, measure enzymatic activities, and its handling.

- Understanding the structure and transcriptional mechanism of mRNA.

- Learning the method of in vitro transcription.

- Understanding the principle of the gene expression and developing the methodological skills for the detection of gene
expression.

- Developing the experimental technique including instrument sterilization, aseptic manipulation and bacteria handling,
and understanding the basic knowledge about microorganisms.

- Understanding the structure of organs and tissues

- Learning the methods of protein purification and measuring enzymatic activities.

[mRNA and Protein Translation]

1) Principles of mRNA synthesis
Understand the roles of each module constituting mRNA and the in vitro synthesis method.

2) Preparation of the template
Prepare the DNA that serves as the template for the mRNA to be synthesized.

3) mRNA synthesis
Synthesize mRNA from the template DNA.

4) Purification of mRNA
Purify the synthesized mRNA using ethanol precipitation and agarose gel electrophoresis.

5) Protein translation
Perform protein translation using the purified mRNA.

[Microorganisms and Chemotherapeutic Agents]

1) Handling of microorganisms
Practice sterilization, disinfection, aseptic techniques, pipetting procedures, and preparation of culture media.

2) Culture and identification of microorganisms

After inoculating bacteria onto media, culture them and observe colony formation on solid media and growth in liquid
media.

In addition, identify bacteria using PCR methods.

3) Antibacterial spectrum
Practice determining the antibacterial spectra of various antibiotics and perform biological assays of antibiotics.

4) Gene transfer and introduction
Learn the method for purification of plasmid DNA from Escherichia coli.
Also practice artificial gene introduction into E. coli (transformation).

[Gene Expression and Enzymatic Reactions]

1) Principles of gene expression
Using E. coli, investigate induction of lacZ gene expression by measuring enzyme activity, thereby understanding the
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principles of gene expression regulation and enzyme activity assays.

2) Principles of enzymatic reactions and protein purification
Purify B -galactosidase, the product of the lacZ gene, by affinity chromatography, and analyze the purification by SDS-
PAGE, enzyme activity measurement, and protein concentration determination.

3) Analysis of gene expression using reporter genes
Using reporter genes, detect gene expression in Drosophila individuals and tissues, and understand the spatiotemporal
regulation of gene expression in whole organisms.

Teaching Methods Exercises, Practical Training

Evaluate submitted report (42%) and class performance (58%).

Evaluation Method Details will be explained in the first lecture session.

Textbook and References

g4 EER H Rt HhRE ISBN/ISSN ERHER
Preparation and Review Students are required to read relevant sections of the textbook and understand details of training sessions in advance.
In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject General Training in Biopharmacy and Pharmacy Practice

Departments 2FRHEE

BEXS &

Semester 5EARZ—

Day - Period Intensive course

Credit(s) 2Credits

Instructor ATSUSHI MATSUZAWA,YUSUKE HIRATA,KAZUTO SHIMOYA,HIROKI TANAKA,HIDETAKA AKITA,HIROYUKI

IGARASHI,NARIKO ARIMURA,TAKUYA SASAKI,JUMPEI OMI
Practical business
Course Numbering YAL-PHA250J
Language Used in Course AAE
Course of Media Class
Main Subjects (@)

EREFEE T, EREFHBABOBHRERD S & EHICERNFEEBIET 5, £9. EYOXBNRZERII70
120 IR - RHEERR CERBRIERTI2RRNEHDICODVTZOENTMICET 2REE FEEP N, PREEHERERIC
ERT2EERORFEMRICE T 2EYFNREEZEBRY 2 L HIC, vV XBOBEZTWERRRICEEAMOIBAEIIC
DUVWTER, RIC, BYOEMERE—ARTRETIHMEICOVT, SHRORBISEEES L EENERICERT 2EA
EOEBERD DN EFADFIC L 2MEBRCRICOECENENT S L OBRERBBROECFSEBTOREL Fiik%
FR, o0, KENRICKEKEELZ 5 2EYPROERS L V2 0BT F L2320, EYRGRAEREZERT 2,

Object in Class subject and | In this course, students deepen their understanding of Biopharmacy and Pharmacy Practice, and learn analytical

Object and summary of methods commonly used in the field. In the first section, students learn the principle and technique on pharmacological

class and Goal of study actions of central, peripheral and cardiovascular systems. Especially, students will understand the five practical exercise
themes of cardiac function, blood pressure, ilea function, convulsion, and anatomy of animal. In the second section,
students work on two practical exercises; one is biochemical analysis of antioxidant responses mediated by
biomolecules, and the other one is polymorphism analysis of detoxification enzymes. The exercises will provide insight
into the detoxification mechanisms and the individual differences derived from diverse genetic backgrounds. In the last
section, students will study on the pharmacokinetic analysis affecting pharmacological and toxicological effects of drug
after the administration. Several simulation works will be performed to understand the clinical pharmacokinetics for the
design of dosage regimen.

EFRRBTHALONTLWSERROERAERE & Z OENFEA L. EYOSEEICNTI2RENES L UBERBBEROER
FLEOBRTFER EEROBRSHIASLICENARCOVWTERL, KiExEB37T 5,
Goal of Study The purpose of this course is to learn and understand the following subjects: the mechanism of pharmaceutical regent,
the method of drug evaluation, the detoxification responses for drug toxicity and the analytical methods for genetic
polymorphisms, the pharmacokinetic analysis, the design of dosage regimen.

Contents and Progress 1. EYoEMFME 1. Mechanism of drug actions and evaluation of drug efficacy

Schedule of the Class
(1) ERFPOEE (T v M- SELE - O - LB ORES LR
(1) Anatomy of target organs for drugs (brain, intestine, heart and vessels)
(2) FRHEHE - ERHBEE CHLE  HEEE. OF : BHO0E. BR%% KET7y MIE)
(2) Pharmacology of sympathetic and parasympathetic nervous and cardiac systems with isolated intestine and heart.
Measurement of blood pressure under anesthesia
(3) HIREERIE (FilF VWA EOEINIEE)
(3) Pharmacology of central nervous system (anti-epileptic drugs etc.)
(4) BRRAERE | 18 (M7 oA > OBHIEEDNERICHT 2 EDRTE)
(4) Phase | clinical trial practicum (caffeine's efficacy on mental task efficiency)

C7-(1)-®-2 E1-(1)-@-1,23 E1-(3)-2 E2-(1)-@D-3,4 E2-(1)-®-12 E2-(3)-D-6

2. Y oEMLRERE 2. Drug toxicity and detoxification responses

(1) E£FERDFIC & 2B RIG O ECFRIERT

(1) Biochemical analysis of antioxidant responses mediated by biomolecules
(2) RERHEROBEGTF LB

(2) Analysis of a genetic polymorphism of metabolic detoxification enzymes

C7-(1)-®-2 D2-(1)-®-4 E1-(4)-1 E3-(3)-@-2 E4-(1)-@-1

3. EMBIERT & R5RE —RERA

3. Pharmacokinetics, design of dosage regimen, and general tests, processes and apparatus
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(1) EERICLDSTIA—2—DEH, SHEBRYIRLESDEREHKE
(1) Estimation of pharmacokinetic parameters, calculation of the constant infusion rate and the frequency of oral drug
administration for the effective drug therapy
(2) TDMEE—X > MR
(2) Therapeutic Drug Monitoring (TDM) and moment analysis
(3) BHHABRE
(3) Dissolution test of drug

E4-(2)-D-1-5 E4-(2)-@-3 E5-(2)-@-4 E5-(2)-3-1
Teaching Methods Exercises, Practical Training

FES (0% KRV LHR— bk (60%)%£ICFFMT 5,
Evaluation Method
Evaluate class performance (40%) and submitted report (60%).

Textbook and References

EE &4 ARt HAREE ISBN/ISSN ARES!

EEORIC, EBEZHH. RERNBFZIBET S Z &,
Preparation and Review

Students should read the relevant sections in the textbook and understand the contents in advance.
In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods

Evaluation Method

Textbook and References

Natural Products Chemistry 2
RIEERIZ RS L O FEER
BHRwME

6tAXARZ—

Tue.2Period

2Credits

TEIGO ASAI, TARO OZAKI,YOHEI MORISHITA

YPS-PHA321)

HARE

O

RAYIERBEEERTHY ., INEFTIHSZ K OEERBREICEMLTE 2, RAYLETIE, KROLRAYOES
BRICOWTHEETF. BR. ARREORAN OFET 2, BEFERIEMCAREYZORRICLY . RRAYOEARHR
IREBIVICKELTWEDHFTH S, REBOHRMBLEY AN o, RERKORAVEIEAR~DORMEBET 5,

Natural products are very important for developing drugs. This course aims to learn about biosynthesis of natural
products as well as their structures, chemical properties and biological activities.

- R OREZNLESRERZER L, RAVZESHICEOWTHETES L5125,

- RAMOBRIRICEDIEGRBREFV. TNoDRIGEBEZERT D,

- RAYDOEEHEBETF. BR, BRRIEOBRTHERI L TEERAROER A ZERET 2,
- RAYOEREDFICL 2L WRAYRIZEOTREMEICAN S,

The aim of this course is to help student understand the importance of natural products in drug discovery and
pharmaceutical sciences.

1.Introduction of natural product biosynthesis
2.Fatty acid biosynthesis

3.Fatty acid synthase

4.Polyketide synthase and their classification
5.Biosynthesis of PKS 1

6.Biosynthesis of PKS 2

7.Biosynthesis of non-ribosomal peptide synthase
8.Biosynthesis of Terpene

9.Biosynthesis by modification enzyme 1
10.Biosynthesis by modification enzyme 2
11.Biosynthesis by modification enzyme 3
12.Topic on natural product biosynthesis 1
13.Topic on natural product biosynthesis 2
14.Topic on natural product biosynthesis 3
15.Frontier of natural product biosynthetic study

Lecture

ERHER(70%) & FE A (30%)

Evaluated by examination (70%), with partial consideration of class performance (ca.30%).

g4 EEL ARt HARE ISBN/ISSN ARES!

EEBRAYF BEEE BR FIE 2004 2EE
BR-=38. XRE5.

RARBFE BLEA. BFER, 51 anfit 2019 2EE

X—5. XHEA
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SEELBERPICERGT I PRV T, SKEBZTSH L,

Preparation and Review
Review frequently using textbooks and handouts distributed during lectures.

In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject Bioorganic Chemistry

Departments AR ZRE L OEPR

BEXS Mg

Semester 6t AR~

Day - Period Mon.2Period

Credit(s) 2Credits

Instructor TEIGO ASAI, TARO OZAKI,ATSUSHI TAHARA

Practical business

Course Numbering YPH-PHA321J
Language Used in Course HAGE
Course of Media Class

Main Subjects O

KBADERZHBRLTVWSHE -8B - ERE (TI/B) -8B (XRILFVEF - XILFFR) - €21y - @ERICOVWT
Object in Class subject and  {bZEMEE H O EFMEEECERRISICE T DEBNZZ2V, ERRROCENFENREBICO WTERET 5,
Object and summary of
class and Goal of study This course aims to learn chemical properties and biological functions about carbohydrates, lipids, proteins (amino
acids), nucleic acids (nucleoside, nucleotide), vitamins, coenzymes to understand chemical principle of life.

1S - 5B - B08 (7I/B) - BB (RILFVER - XILFAFR) oeFE s Bl RIC O WTEBRT 3,
2.ER Iy - HEZO(CEEE L EEEEICOWTIBRT B, 5. BERDICEITARAN42EET S,

Goal of Study The aim of this course is to help student understand the chemical structures and physiological activities of
carbohydrates, lipids, proteins (amino acids), and nucleic acids (nucleoside, nucleotide).
The aim of this course is to help student understand the chemical structures and physiological activities, especially in
enzymatic reactions of vitamins and coenzymes.

1. #5 - JEED{t® 1 The chemistry of carbohydrates and lipids (1)
2. ¥EH - fgEDLF 2 The chemistry of carbohydrates and lipids (2)
3. #EE - IBED1F 3  The chemistry of carbohydrates and lipids (3)
4., 72/ - _R7FRD1LFE1  The chemistry of amino acids and peptides (1)
5. 72/8 - _X7FFD1% 2 The chemistry of amino acids and peptides (2)
6. EDILF 1 The chemistry of nucleic acids (1)

Contents and Progress 7. BEBoF2 ) The chemist.ry of nucleic aci.ds (2) .
8. BERILDILZFE The chemistry of enzymatic reactions (1)

Schedule of the Class 9. ExIv - -@EEED{F 1 The chemistry of vitamins and Coenzymes (1)
10. €23y - -@BHEDLF2 The chemistry of vitamins and Coenzymes (2)
11, €23y - -@BED{F3  The chemistry of vitamins and Coenzymes (3)
12, €23y - -@EHENIFE4  The chemistry of vitamins and Coenzymes (4)
13. B2y - @EHN{LF5 The chemistry of vitamins and Coenzymes (5)
14, €23y - -@EHEDILF6 The chemistry of vitamins and Coenzymes (6)

15, £&KDFD4EAR The biosynthesis of biomolecules
Teaching Methods Lecture
T (30%)

5 (70%
Evaluation Method LR ( )

Evaluated by examination (70%) and class performance (30%).

Textbook and References

£4 EEL H kRt HARE ISBN/ISSN ERER
Paula Y. Bruice & A#it
TL—2EHETE TE  He. FA B, AP M | LERA BRE

E. Bl E BER

John McMurry, David S.
Ballantine, Carl A.

252 ) — A Hoeger, Virginia E.

ey Peterson & FLEH AR 2018/01/10 9784621302408 BEE
T BEC-=2. AR =
R, LA E S
B, 1ER b R
< 7<) —EeFRIGE | John McMurry, Tadhg HRALFEA 987-4-8079-0940-7 sEE

B—r I hLN4FRAY  Begley &
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—IC& B RE Bl BR

BRELBERPICERFETZ T 2RV T, SKEBZTSE L,

Preparation and Review
Review frequently using textbooks and handouts distributed during lectures.

In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Advanced organic chemistry 2
BIERIR

EIRME

6tAXARZ—

Mon.1Period

2Credits

YOSHIHARU IWABUCHI,NAOHIKO YOSHIKAI,HIROYUKI YAMAKOSHI

YAL-PHA323J

HARE

O

FERIITHABCT LICHEE, BEARK - AIRCZOMRRH RO ON B RISLTF & ARBIEOEREZ S o ITFbE
%, BRESBITHROBE - BB L UMY A JVICED RISRBZARMICEO, BTN, EA. ExTrlsEs Lo
ZRIGEBLTHTFERBEOSEEEET S, IDICEEROERFAEZEL T, RISREBICEDCHEHNEKROEERNIEND
w#HET D, %¥IE. SGD (Small Group Discussion)lC & 377574 75— v omke 45,

This course follows Advanced Organic Chemistry | and further develops students’ understanding of reaction chemistry
and synthetic strategy required in contemporary organic synthesis and medicinal chemistry. Emphasis is placed on the
fundamental principles of transition-metal chemistry, including structure, bonding, catalytic cycles, and key elementary
steps such as oxidative addition, migratory insertion, and reductive elimination. Selected examples from total synthesis
are discussed to illustrate strategy based on reaction principles. The latter half of the course adopts an active-learning
format through Small Group Discussion (SGD).

- BRERHGOBEE LUEFRE EM#. BFH BAERKELZ L) ISOVWTEHATES LS 1L D,

- BRACKIAEIN, AL BIKREE. BITHEBEA CORKNBRRGICOVWT, EFFIZEIT CZORIBEBZHRATE S
£51% %,

- RAOEBBEBMBERTICT LT, YA Z L EREBENICHEAL T, ZOMIAREEZEBINICERTESL5I1C45,
- EYEERAYCEER. EEEBLEVOERAF —LICEENZMFERBICOVT, RIGEE, (IES L IR
M, BERRESERMEHRATESLSICH S,

CEEROERFICOVT, REBHLGMERGT. SREROMAINE L HH. BEEBEORA ¥ b HERHMOAFEEZHAT
E5L51Ch B,

« Students will be able to explain the structure and electronic states of transition-metal complexes, including
coordination number, electron count, and oxidation state.

» Students will be able to describe the mechanisms of representative elementary steps such as oxidative addition,
migratory insertion, B -hydride elimination, and reductive elimination, with appropriate examples.

» Students will be able to construct plausible catalytic cycles for unfamiliar transition-metal-catalyzed reactions and
evaluate their mechanistic feasibility.

« Students will be able to explain the reaction mechanisms, regioselectivity, stereoselectivity, and chemoselectivity of
reactions appearing in synthetic schemes of bioactive natural products and pharmaceutical compounds.

« Students will be able to analyze examples of total synthesis in terms of logical strategy, originality of route design, key
bond-forming steps, and the availability of starting materials.

1. A bAXI Y3y EBREREAHOBE - e - HE1 (FR)
BRERICH T 2BESEMERICOEEZR BB T 2, EBREEHEEFOBE L EFREBOERZFRN,
2. BEREEHEAOEBE - 6 - HE2 (FH)
BREEEHAFOBSE L ETFRECERZZN, BAREBEEOERAS L UVERE LBUFOHEEERICOVWTERE R
DB,
3. BRESER#HORRLE 1 (FM)
JRRAY TV IRIGEIGCHDZ OMBRGICEENIEZRIEE LT, BUTFER. b7 R X201, BB
n - FZTHIBREEIC D LW THER,
4. BREEHEFORRIS2 (F)
TEMMLEYOBHREC LR ELCOMERISICEENIRRGE LT, BA - BiEA () BLUOEELOBRMITFA
DRZFEIZDONTESR,
5. BRERE#EHEMELTIAEERL (FR)
TEMNICEELMERIG (kFEL. Monsantoikx, Wackerk%) %fEMIC. BRICOEAEHLE &L LTOfEY A 7LD
EZHEFR,
6. BRERE#HHEME L TIHEER 2 (FH)
NIy LEEZR W RE - KRR LVRR - ~TARFRHEEERRTCEEMIC, BEEEERICH T2 EREEM
o ERENERZ P,
7. B REEHEME L TIEEAER 3 (FR)
BANEEEEMERTEEMIC, RAORISOMEY 1 Z7ILOHEPEIRGOF AL L, ERICOEBREE HDIHIICALS
FEERESI,
8. FeoHEHMAR (FR)
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Teaching Methods

Evaluation Method

Textbook and References

EE

BRESE#SEOME, RitH. BLUHEE LTOFBICOWTHRIET 3,
9. UEH LUAEERNEE (EH. L)
EYPEURAYPERD. EEXBRHCAYMOERRAF —LICEENETHA S, MBS L OIIREREOKIRT 2148

[2DOWVWTES,
10, ’FEEAR (B, L#d)

KFZEFUENEERT D7-0DFE (KEHE. TERIS. FT7LT—IE BRERY) 122V TERES,
11, £26KOEFAO (FEH. L)

EER. EEFERBLLEY. BLUORXRTOA FE, TIRVE, w7074 FE, 7LhoA REREDORARYH HE
RLUERENLLERESGDIC LY 23,
12, 25ROEHFID CEH. L)

ERR. EREMCAEY. BLORTOA FE, TIRVE, w7054 R, 7iLhoA FEREDRAYD HE
RLUERENLRLERESGDIC LY 2.3,
13, 25ROEFIG CEH. L)

EXRG, EXEMCAY. BLUORTOA FE, TIRVE w7054 R, 7ILhOA FEREDRARYD HE
RLUERENLLSERESGDIC LY 23,
14, 285ROEF@ CEH. L)

EXER, EERFEBLCEYN. BLORTEA FE, TIARVE <7074 FE, 7LhoA FEREORAYH HE
RLAERENBLERESGDIC LY 2.3,
15, 26ROEFG (F#l, L)

EERD, EREELLAEY. BLORTOAMFE TIURVE, <7054 FE. 7hoA( REREORAYH 5
RLAERROEBEEBESGDIC LY 2.3,

1. Introduction and Structure/Bonding of Transition-Metal Complexes | (Yoshikai)

Overview of the importance of transition-metal catalysis in organic synthesis. Fundamentals of structure and electronic
states of transition-metal complexes.
2. Structure/Bonding of Transition-Metal Complexes Il (Yoshikai)

Further study of structural and electronic features. Trends across transition metals and metal-ligand interactions.
3. Elementary Steps of Transition-Metal Complexes | (Yoshikai)

Ligand substitution, transmetalation, oxidative addition, and reductive elimination as key elementary steps in catalytic
reactions such as cross-coupling.
4. Elementary Steps of Transition-Metal Complexes Il (Yoshikai)

Migratory insertion, S -elimination, and nucleophilic attack on coordinated ligands in functionalization reactions.
5. Transition-Metal-Catalyzed Organic Synthesis | (Yoshikai)

Catalytic cycles illustrated through industrially important reactions (hydrogenation, Monsanto process, Wacker
process).
6. Transition-Metal-Catalyzed Organic Synthesis Il (Yoshikai)

Palladium-catalyzed carbon—carbon and carbon-heteroatom bond-forming reactions in modern synthetic chemistry.
7. Transition-Metal-Catalyzed Organic Synthesis Ill (Yoshikai)

Application of elementary-step analysis to propose catalytic cycles and predict side reactions.
8. Review and Midterm Examination (Yoshikai)

Summary of properties, reactivity, and catalytic applications of transition-metal complexes.
9. Regio- and Stereoselective Transformations (Iwabuchi, Yamakoshi)

Mechanistic understanding of regio- and stereoselectivity in synthetic schemes of bioactive natural products and
pharmaceuticals.
10. Asymmetric Synthesis (lwabuchi, Yamakoshi)

Methods for preparing optically active compounds, including resolution, asymmetric catalysis, chiral pool strategy, and
biocatalysis.
11. Case Studies in Total Synthesis | (lwabuchi, Yamakoshi)

Selected examples of total synthesis of pharmaceuticals and natural products (e.g., steroids, terpenes, macrolides,
alkaloids), conducted in an SGD-based active learning format.
12. Case Studies in Total Synthesis Il (lwabuchi, Yamakoshi)

Selected examples of total synthesis of pharmaceuticals and natural products (e.g., steroids, terpenes, macrolides,
alkaloids), conducted in an SGD-based active learning format.
13. Case Studies in Total Synthesis Il (lwabuchi, Yamakoshi)

Selected examples of total synthesis of pharmaceuticals and natural products (e.g., steroids, terpenes, macrolides,
alkaloids), conducted in an SGD-based active learning format.
14. Case Studies in Total Synthesis IV (lwabuchi, Yamakoshi)

Selected examples of total synthesis of pharmaceuticals and natural products (e.g., steroids, terpenes, macrolides,
alkaloids), conducted in an SGD-based active learning format.
15. Case Studies in Total Synthesis V (Iwabuchi, Yamakoshi)

Selected examples of total synthesis of pharmaceuticals and natural products (e.g., steroids, terpenes, macrolides,
alkaloids), conducted in an SGD-based active learning format.

Lecture

BI¥8ED : LR— MERE (20%). LA (80%)
BAETESD  BEPOREK - BR~OFE5E (40%). EZHB (60%)

Term 1-8: Assignments (20%) and midterm examination (80%)
Term 9-15: Class performance including presentation and discussion (40%) and the final examination (60%)

EE% H kRt H AR ISBN/ISSN BRER
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ISBN (k) :978-
I AEMESE (L), | J.G.Smith & AN - |, . 4759819380
(F) %548 KEE— ] B EZREA 2017 ISBN (F) : 978-

4759819397

N
af
I

Stuart Warren (3&), Paul
Wyatt (), LiE ER RR{LZEEA 2014 ISBN: 978-4807908189 &%=
(BERR), B 2 — (B3R

T F—L EEER &
BEALDOT 7O—F

J. Clayden, N Greeves,
S. Warren®., FKRE
A B - BRISIERS -
gL AR ABELER

7+ —L vE#ELE
(F) $£2ix (28% -
40%F)

ERIEZERA 2015 ISBN: 978-4807908721 | &%&ZE

BEROFINC, INEFTCEBL-EANLGERELZR, BLPEHEBREFEITEELILTEERICOVWTEBLTELL ZENE
FLL, RENALERDSGDTIE, RRERZEHBI D &,
Preparation and Review Before class, it is important for students to review the fundamental knowledge of organic transformations learnt in
Organic Chemistry 1-4 and retrosynthetic analysis covered in Advanced Organic Chemistry 1. After the lecture, students
are required to review reaction mechanisms and the rationale of stereoselectivities involved in each total synthesis.

FTART T~
A—NBETTHRAVMA YV FPERSTHORFDZ &,
E 7k E-MAIL: naohiko.yoshikai.cb@tohoku.ac.jp

A#l E-MAIL: y-iwabuchi@tohoku.ac.jp

Lk E-MAIL: hiroyuki.yamakoshi.el@tohoku.ac.jp

In Addition
Office hours :
Make an appointment in advance via email.
naohiko.yoshikai.cs@tohoku.ac.jp (Yoshikai)
y-iwabuchi@tohoku.ac.jp (lwabuchi)
hiroyuki.yamakoshi.el@tohoku.ac.jp (Yamakoshi)
Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject Digital Pharmacology

Departments 2FRHEE
BEXS BEIRME
Semester 6t AR~
Day - Period Tue.4Period
Credit(s) 1Credits
Instructor TAKUYA SASAKI

Practical business

Course Numbering

Language Used in Course HAGE
Course of Media Class

Main Subjects O

B3, B EEGOMEEREREKRT 22MTHD, EOFRZERT 2720013, EEOLELCHINFIET 51
FeMd I eNRETHY., IHICEBFNAERICEODVW T BN CEBLNLETH D, RBERTEEYOERER
ZERT 5 L COERNEEZINRIC. BEPICHEDMEAMICT 7 7ERAEERARICSVTLELMBETKEZ S

Object in Class subject and KPR LERMET 2,

Object and summary of Pharmacology is the study of the interactions between drugs and living organisms. Understanding drug actions requires

knowledge of biological mechanisms and the pathogenesis of diseases, as well as data analysis and organization based
on pharmacological experiments. This course aims to equip students with essential knowledge and skills for
experimental research, including statistical analysis and graph preparation in pharmacology, building upon the
fundamental principles of drug action.

class and Goal of study

EYEEOEREBIAMBBLVZOEZIFICTOVWTERL, BUAT - XBRPEFHOBITRICOVWTERL, HHTS
ZENTE S,

Goal of Study
The purpose of this course is to enable students to understand the fundamental knowledge and principles underlying
drug therapy, and to comprehend and explain appropriate data interpretation and modern analytical methods.

1. EE2HE | Introduction (1)

2, EIBFHEE I Introduction (2)

3. T—X@EFTOER(1) Basic data analysis(1)
Contents and Progress 4. F—RBFOEME(2) Basic data analysis(2)
Schedule of the Class 5. F—XETOER(3) Basic data analysis(3)

6. #H3E Machine learning

7. T—2DTFL+E>rF—3 3> Data presentation

8. HAR#EX Final Exam
Teaching Methods Lecture

HFRAERGO%), BLUFES (50%) THHEmT 5,
Evaluation Method
Students are evaluated based on examination (50%), and class performance (50%).

Textbook and References

24 EEL H R HRRE ISBN/ISSN ERlER
PIPPARTEREE mewwm- s mue 558

NewsREZ HfTET - mEEE—  BELE sEE
PEREZTEZ b 1EREE BINERE e

FrERIE s AP e T Ml BEE

7y Ey IR mmrm BIEE s

BE

Preparation and Review HETHEAT DX/ FERHEFHGoogle ClassroomiZ 7y 7A— K LTH Y, HBEANCEF7>O—FL, [AThhr s

M7 HEE | [NewHEBZ | EOSEELSEICLADOFELTELIENEXLL,
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Students can previously download the slide files and prepare the contents with the above textbook.
In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Introduction to Clinical Medicine
BIERIR

BHRwME

6tAXARZ—

Tue.3Period

2Credits

NOBUYUKI TAKAHASHI

O

YPS-PHA301J

HARE

O

SIME, BiEE. FERE. MRS, SRES,. HILikEE, TRHAKE. BRERRE, BoHREE, ARRBEALEE
TERIOWVWT, ZTNTNOEMEICL 2@BHR4E L TRIOZH. RIEEE, BE. BLUOEWARERICOVWTERT 5,

This course provides students with basic knowledge necessary for diagnosis, pathogenesis, pathophysiology, and
pharmacotherapy on various diseases. Faculty staff members of the Graduate School of Medicine provide lectures, in an
"omnibus" style.

R - R B L, REOBRBRICES(EREZOEYHZERY S, BICRTORBIMEZF2L. SRESHBIETHE
BRYII5 DK, H 2 VIERIERICEDIAREL LTOREZAREL, [ROBREZDBVFE LTORRZRS,

The purpose of this course is to help students better understand practical medication based on pathophysiology of each
disease, and updated diagnostic approach for various diseased states.

1. AR ZEm
General Internal Medicine
A-(1)-D-1~7, A-(2)-D-1~4, A-(3)-D-1~10, A-(3)-@-1,2, E1-(2)-D-1, E1-(3)-1,2, E2-(3)-®-1~5

2.MEF 1w
General Hematology
E2-(2)-@-9, E2-(3)-@-1~5, E2-(8)-3®-1~4

RRARSE S
General Surgery
E1-(3)-1

A ZERF R
General Geriatrics
E2-(4)-®-1~4, E2-(7)-3-1

5. ERRIE YR
Clinical Psychopharmacology
E1-(4)-3, F-(2)-®-18, F-(2)-(®-3, 12,F-6(1)4

6.5 L mmE
Kidney and Hypertension
E2-(3)-(D-4, E2-(3)-3®-1~5

TREFEFER - X 2RV v o>y Fo—L L HEREB

Principles of metabolic disorders: visceral fat obesity and diabetes mellitus
E2-(5)-®-1~3

8. IR 28R F 1B

Respiratory Disease

E2-(4)-®-1~4

9.V v~ F - BEBEF R
Rheumatism and Collagen Diseases
E2-(2)-D-1~3, E2-(2)-®-2,8,9, E2-(2)-3-1, E2-(2)-@-1

10. 4B E 1R

General Reproductive Medicine
E2-(3)-®-6~8
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Infectious Diseases
C8-(4)-@-17, D1-(2)-@-1~4, E2-(7)-®-3,5

12 RB2 R - Rim
General Ophthalmology
E2-(6)-D-1~4,E2-(8)-@-1

13.BE2mBR 26 - &R
Otorhinolaryngology, from the General to the Particular
E2-(6)-@-1~2

14 ENERP R - S
Palliative Medicine, from the General to the Particular
E2-(1)-®-1~2, E2-(7)-©@-1,2

15 81k 3R iR
Gastroenterology, from the General to the Particular

E2-(4)-@-1~9

Teaching Methods Lecture
Evaluation Method LR— b Ciid %,
Textbook and References
24 EE4 H kR4t HARE ISBN/ISSN BRHER|
HEGARARIE - 8 9 iR BALRE EFER SEE

N BHREK - SARE - NE .
PAN A b“ .—ﬁ% = ;/Lj %
% B 0aRE#2025 5 () EFER %
H1=o L WESRYER - = S
A 2 FLEE 2020 SEE
E2RERsEETAR L s
SFEYhwZaTI EFER 2016 sEE
AIDHZD FELRR
9t AR - FARARL £ 10 ATA4vIAT4TH SEE
ER
EAERES AAENERESRE | I el
IEAEN R EFER e
RERHNHZ D vol.3MER - - PR
o - AT - A ATAYIAT4TH S>EE
TCLWADTS DREE
Thav U7 HBEY XE E SEE
IEREH DD B
RADHAL B XFA Y UAFATH 558

vol.12 IR%}

Preparation and Review
In Addition RERIE, EPRBE [RFEFRR] LOBR#RTH S,
Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Drug Design and Development

RIERIER (384)

BHRwME

6tAXARZ—

Mon.3Period

2Credits

YOSHIHARU IWABUCHI,YOSHIHISA TOMIOKA
O

YPS-PHA302)

HARE

O

EPHR I U - FORBRY e AV RRRRIC L UV BRSNAEERBEBLAYI £ MIBVWTREN DENBE
EmE LTERINSHIC, ZORBLEYOEYHECEMHDOBENEECTH D, £/, Lhikd, TRERAELEZE
CCRIFRBRICEIRT 20BN H 5, FRETII. EERFARICHIOLIENIE  SHOEREZFEI L b &
HEEREMREICL2FRZEBLT. EROREICB I I2HMERFKOWKEEFE TS, IHIC, LFaFb)—HMTr2
EEOIEEGOAR - B MREAEICHETIVATLABREC OV THEET S,

In order to find and select some drug candidate compounds by some drug efficacy screening tests or a non-clinical test
using an experimental animal, it is important to understand the pharmacokinetics and toxicity of candidate compounds
for use as a safe and effective drug in humans. Even after launch, it is necessary to pay attention to the information of
adverse reactions through post-marketing surveys. In this class, students will learn the basics of pharmacokinetics and
toxicity related to drug discovery and development, also learn the outline of new drug development in actual companies.
In addition, students will also learn about drug approval and application, including regulatory science

and systems for post-marketing surveillance.

EYOERNEECEIER (B REBREZEREL. BN DXL HMEZRAET -0 OEYEES - REMFHHRD
ERUEHATED, £o. EERORBHY OTMRERABTECOLLAZEBE L, FEFROBIKZHATE 5,

Students will be able to understand the pharmacokinetics and safety of drugs, and explain the importance of
pharmacokinetic and safety research for the development of effective and safe new drugs. They will also be able to
understand the mechanisms involved in the discovery of new drugs and post-marketing surveillance, and explain the
outline of new drug development.

M SR 08, PIIEE (R, &E— G FF FIE G, Ml &8 GBH. WEER (B, THHER G, 18
AER GB. MRHF B, s #Ex GB. T EE B, ®HE 234 GF)

1. ECETIEERFMAR (1)

Drug development at pharmaceutical companies (1)

B MEPEICB I IEERAROESHEMR TE D, REPETOEERFAAMRICETI2ERLC Iy 2L —>
aFLY B —FIZOWTERT B,

Students will be able to outline the process of drug development in pharmaceutical companies. Students will understand
the globalization of drug discovery and development research in the pharmaceutical industry, as well as the role of
translational research.

2. PEICBITIEERRMAR (2)

Drug development at pharmaceutical companies (2)

YENRE & AU EDERE : WBRAECOERRERICH T 2EYHES L UVLLUENEDEDHPZDEELERT
%,

Students will understand the role of pharmacokinetics and safety studies, including how these studies are conducted
and their significance in drug development within pharmaceutical companies.

3. EICHITIEERRFAR (3)

Drug development at pharmaceutical companies (3)

BAFRIE : ERORIEZFZEL T, REMCPEYHROBER, BRI IYE. HETDLILEITRENICEEY 2RIK
tFEDOREZBET S,

Students will understand the role of medicinal chemists in small-molecule drug discovery through real case studies,
including their comprehensive involvement in ensuring safety and pharmacokinetic properties, as well as in addressing
relevant physicochemical properties and manufacturing processes.

4, PEICBIFZEERMBAR (4)

Drug development at pharmaceutical companies (4)

EERARO LHH L 7O RBEROFNEFS,

Students will learn about the process development workflow in pharmaceutical development, from drug approval and
market launch onward.
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5. tH hEICHTHERMBER (5)

Drug development at pharmaceutical companies (5)

ZFEHAE (| BT LLF—) (CHT2ETRERELIERORMRE ARG E COEMIN O, WEMEICH T 2AIEMEDE
HHICOWTERT B,

By studying the case of the development and approval of a sublingual immunotherapy drug for cedar pollen allergy (type |
allergy), students will gain an understanding of how drug discovery research is conducted in the pharmaceutical Industry.

6. KFICHITIERSR - EEMIROMH

Development of pharmaceuticals and medical devices at universities

KZICH T HERMAE - BELHAR - BEAAROHEIIEOED FCZOEREZEMRT S,

Students will understand the methods and significance of supporting the development of basic research, translational
research, and clinical research at universities.

7. EEROBEEF

Review and Approval of Pharmaceuticals

PMDA ICk 2 EE MR, EEEBEOEEDEDHACZORRCERT S,

Students will understand the PMDA (Pharmaceutical and Dedical Devices Angency)'s approach to the review of
pharmaceuticals, medical devices, etc., and their significance.

8. EERBOREM L BERERE

Pharmaceutical Safety and Health Damage Relief

PMDA I & 2 ERGR., EEMEBEORENE, TOICEEHRERFOEDACZDERLERT S,

Students wiill understand the safety measures for pharmaceuticals, medical devices, etc. taken by the PMDA, as well as
the procedures and significance of health damage relief.

9. =&t (1)

Safety (1)

AEICB I 2REMMBOEEMICOVTER, EERICLZEEL—MEE BEREE. BHPAM. BESMH) OVT
$5

Students will learn about the importance of safety research in drug discovery. They will also learn about the main general
toxicities (genotoxicity, carcinogenicity, developmental toxicity) caused by pharmaceuticals.

10. =&k (2)

Safety (2)

EERICLZ2ETELRESME BF. B, BRI ITO2LTES,

Students will learn about the major organ toxicity (liver, kidney, cardiovascular system) caused by pharmaceuticals.

11, EERERENMFY—H—

Drug development and biomarkers

EERGRAEICBIIDVRIERRT 4y b, FIRNANAMFT—H—DBFERIOHOF TOMEF PRI L L H I, BMR
FREBEAICOVTESL,

This course will provide an overview of the risks and benefits of pharmaceutical development, and research examples
from the search for new biomarkers to the exit, as well as learning about each research method and issues.

12, EEROBEERTEROERBERT — X X— X% AL 22T

Safety evaluation using a post-marketing medical information database for pharmaceuticals
EEAOERTHRORLMEICET 2 TBHER. BELZEEBERZAVEZHARORIRICOVTES,

Students will learn about government policies on the safety of pharmaceuticals after they have been manufactured and
sold, and the current state of research using related medical information.

13, EIZAMOBRICOWVT

The training of biomedical engineering personnel

EERBESDTEBRANNRTTA/ R=2 a3y w2 EDLS ICEAH LTV A, BEREO-—X%& L b2, BEEN [Z
NHBMLD 272 ] ELATZATHDHZDAVTFRMNETHAVBEES FFEVWIALALD, EDLSITD2<>2TWD
M REYTd—=RKNRAFTHA v BIARZRRTHTIv o - ATV R - 2=y FASU OFEFIERZ 2. BHH A/
R=2aVaERITAXA—VEH>TVWEEITELS ARBERICLEL,

This lecture will provide an opportunity to think about how to create medical and healthcare innovations, including
medical devices, by understanding the needs of the medical frontline and using design thinking to create a context that
will make buyers say, “This is what | wanted!" Based on the examples of Stanford Biodesign and the Academic Science
Unit (ASU) at Tohoku University Hospital, this course will provide an opportunity for you to imagine the innovations you
would like to create.

14, =T oA/ "= 3L BAE

Drug discovery through open innovation

EROWUEPETOREROMERREHNICEIT2FE2BL T, FEOMRREOBELZEM L, ERAROETER L
EREOELIZFET S,

Through learning about the research and development activities of pharmaceutical products at actual pharmaceutical
companies, students will gain an understanding of the outline of new drug research and development, and learn about
the importance of basic research and the joy of new drug development.

15, EELARICE T DIFHEE
Patent Strategy in Pharmaceutical Development
B EORBAFEZV, SEEHICEIIIHHFOEEN L, EERFEARICBVTEBENRNICRET 5 7-0 D55
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RxBEdT 5,
Students will learn the basics of the patent system and understand the importance of patents in corporate activities and
the patent strategies for effectively protecting inventions in pharmaceutical development.

Teaching Methods Lecture

ZEOL K= (100%) %1 & ICFHET D,
Evaluation Method
Evaluation will be based on the reports for each class (100%).

Textbook and References

g4 EEL H AR HARE ISBN/ISSN ARES!

FE EEFEECICEELSEEOBEEE 5T, SGCDRICFE L LTHEEINIBREICIYBED,

Preparation: Read the relevant sections of the assigned reference book before the lecture. Complete the assigned
preparation tasks before the SGD.

BE  ERNBFOBEZE LD, BERAEZOEDICOVWTIISEZHEEE °FU, BREZRD 5,

Review: Summarize the lecture content. For areas where you did not fully understand, study the relevant sections in the
reference book to deepen your understanding.

Preparation and Review

In Addition

A—=IWTTHRA VAV PEBSTHhORIFOZ &,

Notes E-MAIL: y-iwabuchi@tohoku.ac.jp (5#1). ytomioka@tohoku.ac.jp (&)

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of

preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject

Departments
HMEXY
Semester
Day - Period
Credit(s)
Instructor

Practical business

Course Numbering

Language Used in Course

Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Diagnostic Imaging Pharmacology
ISR 2R

BIRME
Elective

6

Mon.4Period
1Credits

SHOZO FURUMOTO
O

YAL-PHA-303J

HAEE
Japanese

O

FEERTIE. BEIMZEZ BV ERLEY (BETEERER) O—MROLERK - Z3iE L. SPECT - PETEEIC L 2B
DEBEAERNHLER, HBWT, BEAX -V IEFLIS, 7R - 7/ BRFICEOCBREOZHEL O, BB
BENZRE - BREZENETI2HR L —Y— BEHREEDHROTMICH Vo N 2 EE £ ©, EHEERF & 2MBMEE &
RMICERT S, IHIC. BEREBEESLUBEREERE (KN—F VY UR, TALYNAT—FE) IIRTINFAX— VT
I22WT, 1B (B% - FRE - Iy ZXR—%) LEGRBORISERS, M T, PETEA RS - REEE (QC) &
BERERAICDERTEMTEERL. v4 70 F—XRBRCRHERERARICH T EPETORE 2B L T, AIEICHITS
EEREICETAER (BN5EXR, fAH%H. PK/PDE) DORAREHEEBT D, REIC. PABEICIGAENBREA
& CRERMGTHEERR) O - FIF BRI & OBEEE L. ZEih OBREE T2 24 CREZ ORHENA % ([
I 5,

This course introduces the fundamentals and applications of radiopharmaceuticals and molecular imaging. Students will
learn general radionuclide labeling methods and the principles of SPECT and PET image formation. Then, they will
explore major clinical radiotracers for oncology, cardiovascular disease, and neurological disorders. The course
emphasizes their targeting mechanisms and diagnostic value. The course also covers clinical PET practice, including
production, quality control, safety assessment, and how PET supports drug development in microdose and early
exploratory studies. Finally, the course outlines radionuclide therapy for cancer and its integration with diagnostic
imaging.

FAEROFBIERZRIE., MAMKEOZEHESHK & PET/SPECTEG(ILORE, 45 NICPETEFREOERT DX (5F
BRE - EHILE - £YFROFHE) EBEL. HATEDILDICHDZZILETH D, IHIC. B - ERESE - BMHREREICAL
DNBEEL—Y—IIo0T, BHDFLERERF. SHMNERMLZEEL, BREFCREDRTIM~DICADED T
& - ZRTEZNEES, MAT, BARPETERORLE - REEBLREMTMOERZIBEL., ¥4 70 F—XHBED
RIZEISE CPETARE T 2168 (PN, BHES - 58, PK/PDH) 2BMICIG L CHBRTE2EBNZ 5105,

This course aims to help students understand and explain the fundamentals of radionuclide labeling and the principles of
PET/SPECT imaging. Students will also learn the basic workflow of PET tracer development, including molecular design,
radiolabeling chemistry, and biological evaluation. Students will also learn to organize and explain major tracers used in
oncology, cardiovascular imaging, and neurological imaging in terms of their molecular targets, accumulation
mechanisms, and diagnostic value. Students will also learn to critically compare established and emerging agents,
including those used to assess treatment response. Additionally, students will learn the essentials of clinical PET
radiopharmaceutical production, quality control, and safety assessment. They will also gain foundational skills to
interpret PET-derived information relevant to drug development, such as biodistribution, target binding/occupancy, and
PK/PD, according to study objectives.

$BLE 8 Instructors : B A = Furumoto, Shozo (38 - SLiwEF). 3k BAR Ming-Rong, Zhang (3F). skiZ 5LKEB Nagatsu,
Kotaro (3E)

$1E [ - &) BY.EHE
AT HERTE D —RIEB SRR A X —F v 7 %E (SPECTEPETEE) (T & 3EGLDEBYOPETEX ORIR(HFHRET.
ZHALE. EMFEFTMA L) IS DO WTES,

#£2E [EEDAA—2v7 ()] BYHEK

WEETICALNTWE T RUfE 7/ BREICEICERBA XA -V IHICOVWTHEY, TOEBREBLZIHEL LTO
BWHICOWTER B,

#£3E0 [EEOAX—2v7 ()] #EYEER

[BEFRENAL 72 —PERE EZIENE T2 2R CHRETREEOEMMETMAR CICERT 2 2L L. RITOESA
A=V TENCDWTERER,

FAR [ERFEREDOAA—T 7] BHER
TERABRE B O ERDITICA L S 2 BTSRRI OER & BHRAEF ICB LTRSS,
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Teaching Methods

Evaluation Method

Textbook and References

g4

Preparation and Review

$5[E [MEERBEDA X -2 7] BY: R
A DOBREIERERE, TRE. P IV AR—KREZENETEIAA -V TEIOERE, T LT/X—FV VY URE, TAYN
4 7 —REM SRR EBEZIMADICAIC DL THES,

#6E [PETEH|OEKRAAI BY: &
PETEHF 0SS - REBTELBERABICH- > THERREWTFMIC OV TR,

F70E [AIZEICHEIFZPETOER] BY: R
<470 K —-RERDRBRCEHZEREARARICE VLT, PETRED LS ICHBENDH, FPETREEREARICEDL S 4
BHRELEZDONDENICTDOVTERS,

#8E [RIUC K 2AE] BY: K
PABEBRICIGAINE ZOF 74 Y b—=7(R)ORIEE L F AL, BRZE & OBRIEICOVTRES,

Session 1: “Overview and Fundamentals” (Instructor: Furumoto)

Learn general methods for radionuclide labeling and the principles of image formation using SPECT and PET systems, as
well as the fundamentals of PET tracer development (molecular design, radiolabeling chemistry, and biological
evaluation).

Session 2: “Tumor Imaging (1)” (Instructor: Furumoto)
Study tumor imaging agents based on glucose and amino acid metabolism, and consider their accumulation mechanisms
and diagnostic effectiveness.

Session 3: “Tumor Imaging (I1)” (Instructor: Furumoto)
Study recent advances in tumor imaging agents, including tracers targeting tumor-specific receptors and enzymes, as
well as agents used to evaluate the effectiveness of radiotherapy.

Session 4: “Imaging of Cardiovascular Diseases” (Instructor: Furumoto)
Learn the major radiopharmaceuticals used for imaging cardiovascular diseases and their mechanisms of visualization.

Session 5: “Imaging of Neurological Disorders” (Instructor: Zhang)

Learn the fundamentals of imaging agents targeting neurotransmission-related enzymes, receptors, and transporters in
the brain, and their applications to the diagnosis of neurological disorders such as Parkinson’s disease and Alzheimer’s
disease.

Session 6: “Clinical Use of PET Radiopharmaceuticals” (Instructor: Zhang)
Learn PET radiopharmaceutical production and quality control, as well as safety assessments required for clinical
application.

Session 7: “Applications of PET in Drug Discovery” (Instructor: Zhang)
Learn how PET is utilized in microdose clinical studies and early exploratory clinical trials, and what types of information
PET can provide to support pharmaceutical development.

Session 8: “Radionuclide Therapy” (Instructor: Nagatsu)
Learn how radioisotopes (RIs) used in cancer therapy are produced and applied, and how radionuclide therapy relates to
diagnostic imaging.

Lecture

No specific textbook is designated. Course materials will be distributed for each class session.

RIS LR — b (100%) TEHET %,
Grades will be assessed based solely on the report (100%).

EEY HRRAE HARE ISBN/ISSN HRER

HERICREAII2ERICLZEE,
Review using the materials distributed during the lecture.
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In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject

Departments

HMEXD

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Pharmaceutic Laws 1

BIRE (RIERZRD
g (FEERD

BIRE (RIERZRD
ME (FEFRD

6t AXARZ—
Tue.4Period
1Credits
TOMOHIRO KONNO
O

YPS-PHA381J

HARE

O

EER. ERERICOVWIHEEL O LT E TOMEAZEN. Z0Fhlbehd [EER. EREREORE, FHERVR
SHOREREICET 2 EE] (UT [EEE] LR, ARTUERHLL2EADORECERT D,

In this course, students will learn the system from development to marketing about medicine and medical device,
understanding “Pharmaceutical and Medical Device Act” to play a key role and the rule of its ordinance to become the
approval permission requirement.

EER. ERBBAZCH 3REHRAMOBEHERRL, Bk, /0 SLEHLRTICANT, RESIHHTE
BEANEAHEHION B,

Students will understand the importance of pharmaceutical related laws in the development of medicine and medical
device, and touch it to watch the basic thought that can support problems, classifying the global expansion into the field
of vision in the future.

BHHE AN ML GF), AEFK GF)
Instructor: Takahiro Kimura, Tsuyoshi Ishibashi

1, EERERERBBREER (1) Medicine development related laws (1)

FERDFEFEICETAHES, BROBEEFNEHIC, GLP, GCPOHELBRT S, F-RIEERDEDOMHHEAIDEN
T F8R,

By RN

arAhy B-(2)-@, B-(3-@

2. EEDEARBEMRER (2) Medicine development related laws (2)

EEBOELERE, &iE, TRENEKICETZEEAZZNEHIC, GQP GVP, GMP, GPSPORE % EET 5,
By AR

a7AY :B-(2)-@

3. EEMEFMAREEBEER (1) Medical device development related laws (1)
EEESEHE IO LT F TCOAEAZFNEHIC, EERERARLEDEVWELZERET D,
B AR, BiE

a7AhY :B-(2)-@

4. EEMSRBEIFEBEFRER (2) Medical device development related laws (2)

s S (TR 4 2 EREKR TH 51S013485(2 DWW THRRE (T, HERENBEAUADIY BAEERT S,
EEPEEIC L AEEMBRROBEGN AL X232, XEEREROEESZERT S,

BY AiE

ar7hy:B-(2-@

5. EICHITHERRBMAR L EERBRER Medicine development and pharmaceutical related laws in the company
MM (CH T IERDFARLI S LHE TOEFRN TR 22, REBPRER~OIWYBEHICOVWTERT 3,

By RKE

a7hYy :B-(2)-@

6. DEICH|TBEEMBIR L EEBFRER Medical device development and pharmaceutical related laws in the
company

BB X —H— LB T 2EEERBAR,I O LT E TOEFN T O X230, EFRRER~OIRY HEAICDOVWTERET
%,
B RE
274V 1 B-(2)-@
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Teaching Methods

Evaluation Method

Textbook and References
£4
EELAFEAP F4R

Preparation and Review

In Addition

Notes

7. ERRERICHITIRERILEE 70 —/NLER  Quality assurance against pharmaceutical development and global
expansion

EER, EEEREIVOBEERSEROMRICH T 2RERIONMYE 28 LT, EERREROEEEZERT D, 12
Ja—NLVERICE T B EEE RS,

EEE T o)

274 1 B-(2-@

8. EE BIEAWHEREHES Medical act, The history of the harmful effect, side effect victim relief system
EEORELPEERFICL 2BFEEREMEFFEZEICOVTERNLHIC, EEREFORSMICHTIMYBAOEEE 4 ERT
%

B KN, BiF

a7hy :B-(2)-O

Lecture

EoEER (80%) RULAR—(20%) TFHEY 5,

Evaluation is performed based on the final examination (80%) and reports (20%).

EEL H AR HRRE ISBN/ISSN ERER
LiEs> SE£E

c201AEEAFEE TIE [EBBERER] (84 - BRWE) ICHAEZ D,
CHBET - BIIHRFBICEES MR 2HANDH B,

<FT4RTT—>
A—=ITTHRAY > TH OIEEHHNE CHERAEICT S,
E-mail: hourai6316@yahoo.co.jp

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods

Evaluation Method

Textbook and References

Advanced Training in Pharmaceutical Sciences
BRI PR

A

6tAXARZ—

Intensive course

6Credits

YPS-PHA300)J

HARE

O

ERRFEB TRALERNAMB CERERIM 2 AENICEEIIF2 2 L&Y HRBEZERT 28ENZESBT 2,
AEEBR, FERCEEBINIFBEARTHELINIRANZF I T 27000 L LTREDITOND,

Students will develop skills to solve research themes by organic association of the practical knowledge and basic
experiment skills studied in basic pharmaceutical training. This training are located to develop skills that are necessary
for Research Training held in 4th grade.

MERELEBELD AT, RELERT 20D FELZRENICER. EREERITTE 2,

The purpose of this course is to understand research themes and do experiments thinking the purpose to achieve
themes logically.

BEINABFOHRELN L. T—IHEXAONTEREZITS, eHI. AHFTITONZELIF—ICBMT 2,

Students do training based on the theme given by the supervisor of the laboratory. Moreover, students are required to
participate in the seminar held in the laboratory.

Lectures, seminars, and practical training

BRI —0mMVBEALICEDSE, FER (100%) &£ YAA~DTHHET %,

Evaluated by the supervisor of the laboratory.

EE EE4 AR HAREE ISBN/ISSN ERES!

Preparation and Review
In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of

preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods

Evaluation Method

Textbook and References

EE

Research Training

4th Pharmaceutical Sciences
ME

7 - 8 Semester

Intensive course

20Credits

YPS-PHA400)

Japanese

O

REMIRIL, PHREFORAEL LTERRPFICHBSINCRLEELGNBETH S, EDFICKRBSINF2EE. 2FOHK
BHOHRT—IH 50N, FEZBOEFRNLHEICE > THIREZTH, FLARBEREEZERELTELD, TDR
REHWE, FMWEE, KEREOHTHRRL, BRIEENTOND, LIz > TABBRZENHRE & 057D DEHE
MLERBEETHD L L HIC, FPROEREZFIRNTZ7HICRIDBDEHMFLTN S,

Research Training is the most important subject scheduled in the last grade as a general decision of undergraduate
education. Students belonging in each laboratories are given their research theme by their supervisor and do the
research along the objective plan made by themselves. Students also make a summary of their research results as a
graduation thesis and make a presentation of achievement and question-and-answer session in front of the research
staff, undergraduate students and graduate students. Therefore, this subject is expected not only the basic preparation
education for students to be a researcher but also useful for their career.

CHARREICEE L EFORMO O INE TOMBRRERAELITETE 2,

- IRETBEZNETE D,

-IREEEABLC, RREMWBICIEZ 2BRREES,
CHROERAZTLDHBIENTE D,

CHROBEREZERL, FHETE 5,
-HIRARICEAT2EBICH L. BUICIEETEZ LN TE S,

- To help students seek and evaluate research achievements from the viewpoint of pharmaceutical sciences related to
their theme.

- To help students extract some problems to solve to achieve their theme.

- To help students make a research plan.

- To help students develop their observation eyes to grasp phenomena exactly through their theme.

- To help students summarize their research results.

- To help students consider and evaluate their research results.

- To help students respond appropriately to discussions regarding their research results.

BEEINDBOXREND, TNENOEFEMASPFICLIA > TT -5 ONTHEEITI,
F1z. PBRAOE I F—~0Sh, BEOEELLE. ENBFOTATILIZLED > THELTHhN S,

Students do their research given the theme obey to each specialized field by their supervisor of the laboratory. Research
will be going obey to each laboratory’s program; for example, participation in the seminar held in the laboratory, to audit
some lectures.

Lectures, seminars, and practical training

EEIN-DFOHEHNTL. AA~DICTFHET 2,
Evaluated by the supervisor of the laboratory.
H kRt HhRE

ISBN/ISSN ARES!
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Preparation and Review
In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and

Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods
Evaluation Method

Textbook and References

&%
NAFHY A T 2D
i

BER L LTOMEHF
EFHREDOTH A >
(58 3 %)

Pharmaceutical Statistics
EL

e

6EAXRXR—

Thu.3Period

1Credits

NOBUYUKI TAKAHASHI
©)

YPH-PHA351)

HARE

O

BErFIR, B4 LRE CERN TEESHMZT S 20IFRINTE Y ERORBICHEVTH, EER - AREDH
F - AR S DEEH TRV LONT WS, KiEEIE, EERMRRE - [BRRER - EREBICB I 2H0HE - IRFEE
RS, BBRICRIDFEEZBICDTITHHS L 2BNET 5,

Statistics is an important discipline which supports an objective and accurate evaluation of the efficacy of medical
treatment. This course offers an opportunity to study practical knowledge and skill on pharmacostatistics associated
with drug development process, clinical research, and pharmacy operation.

CEEFEA ADBIC, EnLSITEHDhTWE Y, BRETE B,
CEDESBBEHFERE. EOLSBBEICAV LW h, BETE S,
- RERIIZRZ ED & S ICFHMET A, BETE S,

This course is designed to help students explain (1) for what purpose the pharmacostatistics is applied, (2) how to use
the pharmacostatistics, (3) what kind of statistical tools should be used for a specified matter, and (4) in what way the
results of clinical researches should be evaluated.

1, EFEHOFEE  Statistics of Pharmacy Operation
E2-(9)-1~8, E3-(1)-®-1~5, E3-(1)-®-1~5, E3-(1)-M-1~3

2. BHEOERRRES - BERFADISH Statistics Application to Healthcare
D1-(1)-®-1, D1-(1)-@-1~3, D1-(1)-®-1~4, E3-(1)-®-1~7

3. HIRTHYA >~ &#EtE  Basic Statistics
E3-(1)-®-1~7

4. EHKIEHEEH B AEME DTS Statistics of Investigative Research
A-(1)-@-6, E3-(1)-®-1~5, E3-(1)-®-1~9, E3-(1)-D-1~3

5. ERREFOHETF  Statistics of Drug Development
A-(2)-B-1~4, A-(2)-@-1~3, E3-(1)-®-1~9

6. EBMD#it% Statistics of EBM
E3-(1)-®-1~4

7. AR TFUPRAM
E3-(1)-®-1~4

Introduction to Meta-analysis

8. EE#FEFDE L Summary of Pharmacostatistics
E3-(1)-®-1~5, E3-(1)-@-1~3

Lecture

L~ hCEET 3.

BEA i RRAL iR ISBN/ISSN BRI
HRES e sEE

H¥EF HE =
KEET. AREW PN vAT sxe

ReAvE=F>afi
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AT OO [~ 4> = R
E;W”“*”éiﬁm AMEA EARR AT TR P
R EBOED KigiELE, FolEEa [Ea P e
EEFEO-ODOERFE - .
R =it S = HFEE
Ry R EIE e SEE
EBHEFOEMEERE | RLX. ARBER SEE
FCHTOARTFY > NPO;E A {2 BE B= & ST Af
=5 SEE
2 FHES FHHS =
. - XTFL AN - HATY
— < N 3 st I:!:l: kI ELY é/j %
Bohh dEREEE Hisx ER PSR =
BR2D-HOFABEE  NBIER RRNE SEE
Preparation and Review
SEE
[REHRITAPIZE DD DEEFHFLOER L SASOERE —ERAHOBE LYV TLT— K & {E - 5TV 7 FSAS
In Addition DEE] —EBERL E LA XY HR

RETRTAFIE D= DEERF OER L SASOEK] —EBHLE & LA XY HKR

R - BERICBITDRVRATITA v ILE2a—EARTFUTR

WIRTATR - ITyH—, a7V P T-b¥rX ¥3— - FA94—+- IR
BER  KESR. RESMR. NIRRT, =tk PIREBHE

HAR @ KIEEEESE

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject

Departments

HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Infectious Diseases

SRR

BHRwME

6tAXARZ—

Thu.4Period

2Credits

YOSHIHISA TOMIOKA,YASUTOSHI AKIYAMA
O

YPH-PHA332)

Japanese

O

In this study for infectious diseases, students learn fundamental knowledge of the classification, structure, and growth
mechanism of pathogenic microorganisms such as viruses, and understand the etiology and pathology of infectious
diseases. In addition, understand the routes of transmission, treatment, pharmacotherapy, and prophylaxis of typical
infectious diseases, and understand their advantages and problems.

Acquire fundamental knowledge about pathogenic microorganisms, list the main infectious diseases, and explain the
pathophysiology and causes, routes of infection, medical treatment, pharmacotherapy, and prevention.

1. BREFEDFRS - 5455 () Prevention / Protection (1)

RBRLFET 7T LA DEBIZOVWTHHRTE S, BEELHEEROERBRZEMR L, EFMNICHIATE 2, EEEES &R
YR EDBEMRZBRTE D, FIERALEZRATE S, AAAPELOBERELFERALOEEZRATEDS, RTFT v b %
FATES, EEREYOIREHBETE S,

Outline the management of infectious disease outbreaks. Understand and explain concretely the sterilization and
disinfection methods. Outline the relationship between medical devices and infection risk.

C8-(3)-®-1, 2, C8-(4)-@-1, 2, D2-(2)-®-1, 2, F-(2)-®-4, 5, 6

2. RRPFEDFRG - 345 ()  Prevention / Protection (2)

BRLET TR T LA DEBIZOVWTHSRTE S, BMEELESEOERZBEMRL., EFENICHIATE 2, EEKR SR
YR EDBRBREBRTE D, FEEEZHATE S, BARPEEOERLFERLOTREZHATE 2, EEREEYOE
Kz B TE B,

Explain hand hygiene. Explain the type of personal protective equipment and precautions for use. Explain cough
etiquette. Explain the handling of medical waste.

C8-(3)-®-1, 2, C8-(4)-D-1, 2, D2-(2)-®-1, 2, F-(2)-®-4, 5, 6

3. REMEDFRG - Xf5E (1)  Prevention / Protection (3)

ARG - BEARRICO VT, HREER., BERR. FEMEY. BLU0ZOBLERKREZBEHTE S, BEEICHTERX
YE—=F - FYa—rar WHODSRA] BIF47v b%HETE S,

Outline community-acquired and hospital-acquired infection factors, outbreak factors, infection routes, causative
microorganisms, and preventive measures. Understand standard precautions for infectious diseases.

C8-(4)-®™-1, 2, D1-(2)-@-1, F-(2)-®-4

4, BAAEERIS () Therapy (1)

BHERNE A O, MEREROHA P74 v MBEYERBEEROF| 2 28BHT 5, TEACFEEIROMMEESEES
HATES, FELZHWER~ONKREZRATE 5,

Classify antibacterial drugs, antiprotozoal and parasite drugs, antifungal drugs and antiviral drugs, and explain the
mechanism of action and clinical application of typical drugs. Understand antimicrobial use guidelines.

E2-(7)-D-1, 2, E2-(7)-®-1, 2, 3, 4,5, 6, E2-(7)-®-1, E2-(7)-®-1, 2

5. #AEYRZAE()  microorganisms (1)

A4 RREAELE ER I THRE. BEER, BEEOT, S MWV 2RET S, MWICHTIEX2HAE - BT TES,
I — Tl - B - BRISEZBL CERERD D,

Finding out "questions" from the pathological conditions, infection patterns, and treatment methods caused by various
pathogens. Search for answers to questions through research and analysis. Deepen understanding through group
discussions, presentations, and questions and answers

C8-(3)-@-1, 2, 3,4,5,6,C8-(4)-®-3,4,5,6,7,8,9

6. MAEMREAEN) microorganisms (2)

BRA BREAENB| E R TRAE. BEKK, BAEEOHA2 L MUV Z2ERET S, MWICHT2EZXZ2HAE - BT TR,
TIN—TE - R BRLEZRL CERETED D,

Finding out "questions" from the pathological conditions, infection patterns, and treatment methods caused by various
pathogens. Search for answers to questions through research and analysis. Deepen understanding through group
discussions, presentations, and questions and answers.

C8-(3)-@-1, 2,3, 4,5,6,C8-(4)-D-3,4,5,6,7,8,9
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Teaching Methods

Evaluation Method

7. HEYREAENN)  microorganisms (3)

B4 WREAL S| TR TR, BERERR, BEEOR,S MW 2RET S, MWICHTIEX4AE - BT THED,
IN—Ti - Fk - BRLETBL CERZRD D,

Finding out "questions" from the pathological conditions, infection patterns, and treatment methods caused by various
pathogens. Search for answers to questions through research and analysis. Deepen understanding through group
discussions, presentations, and questions and answers.

C8-(3)-@-1,2,3,4,5,6,C8-(4)-D-3,4,5,6,7,8,9

8. WMAEMRAAENIV) microorganisms (4)

R4 RBERAEDB| TR I TR, BEHK, AEEOGA L (MW 28BET D, MWICHTIEZZAE - BT TES,
I — Tl - B BRLELZBL CERERD D,

Finding out "questions" from the pathological conditions, infection patterns, and treatment methods caused by various
pathogens. Search for answers to questions through research and analysis. Deepen understanding through group
discussions, presentations, and questions and answers.

C8-(3)-@-1, 2,3, 4,5,6,C8-(4)-D-3,4,5,6,7,8,9

9. WMEMRZAE(V) microorganisms (5)

B4 WREAL S| TR TR, BERER, BEEORLS MW 2RET S, MWICHTIEX4AE - BT THED,
IN—Til - Rk BRLETBL CEREZRED D,

Finding out "questions" from the pathological conditions, infection patterns, and treatment methods caused by various
pathogens. Search for answers to questions through research and analysis. Deepen understanding through group
discussions, presentations, and questions and answers

C8-(3)-@-1,2,3,4,5,6,C8-(4)-D-3,4,5,6,7,8,9

10, BREHFERDOELE() Research (1)

RBRAEAE (7+4—H R BEHMEABES) 2T CLWIHREICREROBPERREBNALTELS I ZLICLY ., B
ROFE, EXHZEBET S,

Understand the methods and concepts of research by having researchers conducting infectious disease research
introduce the most advanced infectious disease research.

G-(1)-1,2,3

11, BEFEMEDORIKIHU) Research (2)

RPEMR (7 —hR I RUFTAIVRE) 27> TCLIHAREICREHOBPERREZBNALTELS ZITL Y, AR
DFE. EXHZERET D,

Understand the methods and concepts of research by having researchers conducting infectious disease research
introduce the most advanced infectious disease research.

G-(1)-1,2,3

12, BRBEMEOREH) Research (3)

BREERAR (74 —HR AV TLI VYT TAIRE) ZiT> TOIMAREICREIHGDOREREEARZBNLTCEL I Z &Ik
Y, IROFE, EXHEERET 5,

Understand the methods and concepts of research by having researchers conducting infectious disease research
introduce the most advanced infectious disease research.

G-(1)-1,2,3

13, RPAEMEDRIEH(V) Research (4)

RBEFR (7H—HR AV TLIVHIANLR FHREOIOFIANLRE) 2iT>TWBHEEICREHDOBRENLE R
NLTHLHZEICLY MROFE, EXHZERET D,

Understand the methods and concepts of research by having researchers conducting infectious disease research
introduce the most advanced infectious disease research.

G-(1)-1,2,3

14, BEREEEIS () Therapy (2)

MEEREFAOHA K74V CHMEDEBEFERREHA F 74 VICE O ERELXERT 5, SOAPEIC L 2EYEED
TNEBET 5,

Explain the mechanism of acquiring resistance of major chemotherapeutic drugs. Explain the measures against major
multidrug-resistant bacteria. List the major side effects of major chemotherapeutic drugs and explain their symptoms.
Through PBL / SGD, we can propose prescription drugs for infectious diseases.

E2-(7)-®~®,E3-(2)-D,E3-(2)-@-2,3

15, BAEERIS () Therapy (3)

RG%EETVF VA REOMBERZAONMCL, FJv—T5m (Bt - Bx 5t - Bi{k®) 2BL. o425 EHRIN
& - BEHREETEYD, EENAXNOERE FHELIRET %,

Clarify the problems of scenario issues that imitate the clinical setting, then promote further information gathering and
information organization through group discussions (materialization, visualization, simplification, etc.), and propose
practical action plans and preventive measures.

E2-(7)-®~®,E3-(2)-D,E3-(2)-@-2,3
Lectures, exercises, SGD, PBL (5, 6, 7, 8, 9, 15)

BELAR—F (100%) &H &ICFHET 2,

Evaluate based on submitted reports (100%).
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Textbook and References

EE &4 AR HAREE ISBN/ISSN ERES!
bhhd ! BIZoK RE S g

- B - i BAF L mLE A

ARG DIRRMEY)

F - BREY - LPEE BEINEE 2EE

-

5B OREE FLE 2EE

FEBREBHECIKEELLHERE - 2ZE0BEEEBE 25T,
BE  EENBTOEEZF LD, BEREDEDICOVWTIIHRIE - ZEICHI2PEEE TFUV., BREEED D,
N=7VUv s (5~9RIDOFERKERA) 2 FOIRRT S,
Preparation and Review Preparation: Read related items in the specified textbook / reference book by the lecture time.
Review: Summarize the outline of the lecture content. For the part with insufficient understanding, learn with related
items in textbooks and reference books to deepen understanding.
Present the rubric in advance (for students preparing presentations for sessions 5-9).

In Addition PBL-SGD: 5[, $6E. H£7E. $£8E. IR, 51 5[H

feDRIE & DEHAY 1 HEREER. £AFR BECFROBMBEOHOH LHEET S L2 0BT TLEZT L, ARIB

Notes . EICHRE - EMARRNE & EREENEORRE A Y £T,

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of

preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Departments
HMEXS
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Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class
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Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Pathology

3rd the Department of Pharmacy

Intensive course

6

Intensive course

2Credits

TAKASHI SUZUKI,YASUHIRO MIKI,Z O3k &
2 credits

YPH-PHA375

Japanese

O

An understanding of pathology is a fundamental requirement for fully understanding various human disorders and their
corresponding treatments, including the pharmacological targeting of the underlying causes of disease. In addition, basic
knowledge of pathology is also required for understanding the side effects or toxicology of medications.

Coursework will focus on teaching the fundamentals of pathology and in parallel, how these apply to various human
diseases. Experts in relevant fi elds provide comprehensive and thought provoking lectures in an “omnibus” fashion in
various diseases including the potential toxicological aspects of medical treatment.

Students are expected to acquire the minimum knowledge of pathological aspects of human disorders.

[1] Suzuki Takashi
G (1) Pathology in therapeutic efficacy: The basic concept of diseases and how diseases afflict humans. In addition, as
relevant to pharmaceutical science, how histopathology could contribute to select which patients to be treated in
oncology.

[2] Suzuki Takashi
G (2) Pathology of cancer: Pathology of cancer: Antineoplastic therapy has become one of the most important topics in
the field of pharmaceutical science. Therefore, in this course, students will learn the basic concept of cancer.

[3] Miki Yasuhiro
G (3) Pathology of injury and adaptation: When cells and tissues receive excessive stimulation, various changes occur.
In this lecture, students will learn how cells and tissues respond when they are injured.

[4] Miki Yasuhiro
G (4) Circulatory disorders: The circulatory system is responsible for transporting vital substances. It is not hard to
imagine that tissues and cells can suffer damage due to circulatory disorders. It even leads to the failure of vital
functions. Indeed, cardiac and cerebrovascular diseases are the main cause of death among Japanese people. In this
lecture, localised and systemic circulatory disorders will be discussed respectively.

[5] Miki Yasuhiro
G (5) Inflammatory disorders/Wound healing: Inflammation is essentially a nonspecific defence mechanism against
tissue damage and can be described as a physiological response relevant to the homeostasis of the organism, whereas
inflammation can be persistent due to various factors pathologically. In addition, inflammation has an important role in
the wound healing process. This lecture provides explanations of the process and the characteristics of acute and
chronic inflammation.

[6] [7] Suzuki Takashi
S (1) (2) The female reproductive organs and mammary glands are hormonally responsive tissues and are affected
by a wide range of diseases with diverse histological features. In this lecture, common and representative diseases of
these organs will be introduced, focusing on their clinical features, histological findings, and basic treatment principles.

[8) Takaki Takashi
S (3) Basics and significance of microscopy in morphology: These lectures will focus on the following four contents.
1. Microscope basics: Difference between optical microscope and electron microscope
2. Points to keep in mind when observing morphology using a microscope
3. Trends in worldwide research on electron microscopes
4. Tips for research using a microscope

[9] Takagi Kiyoshi
S (4) Processing of pathological specimens: Pathological examination is done by light microscopic observation of
tissues or cells from body. This lecture covers how specimens are processed for pathological examination (fixation,
staining etc.).

[10] Suzuki Takashi
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S (5) Respiratory pathology: The respiratory system including lungs exhibits a variety of histological changes in
response to external antigens and/or drugs. In this lecture, we will review histology of the lung tissue and its changes in
response to external stimuli, pathology of pulmonary tumor, and the relationship between histopathology and drug
therapy.

[11] Nakamura Yasuhiro
S (6) Pathology of Urology and Male Reproduction: These lectures will focus on the basic pathology of urology and
male reproduction associated with pharmacokinetics and clinical diseases.

[12] Takeyama Juniji
S (7) Prenatal pathology: This component reviews basic information about the perinatal period and focuses on the
physiology and histology of placenta. Placental pathologies related with fetal development are also covered.

[13] Sasaki Masaru
S (8) Oral pathology: The oral cavity is an important organ with a variety of functions. Of particular interest to
pharmacists is the barrier system of the oral mucosa. In this lecture, the etiology of lesions of the oral cavity and salivary
glands will be discussed.

[14] Miki Yasuhiro
S (9) Environment and diseases: There are some environmental factors which can cause harm to the human body as
follows;
1. Biological factors, such as bacteria and viruses
2. Physical factors, such as temperature, humidity and radiation
3. Chemical factors, such as heavy metals
This lecture focuses on carcinogenesis caused by viruses or radiation and explains its mechanisms. The effects of
endocrine disrupting chemicals will also be explained, based on the fundamentals of hormone action.

[15] Miki Yasuhiro
S (1 0) Toxicology and Pathology: In drug development, clinical and molecular pathology plays important roles in the
evaluation of toxicology studies. These lectures will cover the toxicological pathology, drug-induced injury and
experimental pathology.

Teaching Methods Lecture method

Students are evaluated on the results of the final examination (90%) as well as performance of individual class

Evaluation Method attendance (10%).

Textbook and References

24 EE4 H iRt HARE ISBN/ISSN BRER|
Textbook: Simple Sasano Hironobu,

Pathology Revised 8 Okada Yasunori, NANKODO 2020 978-4-524-24934-3

Edition YasuiWataru

Preparation and Review None

In Addition

Make an appointment in advance via email or other means.
Mizuki Kato, Administrative assistant

Notes Department of Pathology Tohoku University School of Medicine
2-1 Seiryo-machi Aoba-ku Sendai Miyagi Japan 980-8575
Tel: +81-22-717-8050 Email: mizuki.kato.c3@tohoku.ac.jp

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Departments
HMEXS
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Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress

Schedule of the Class

Teaching Methods

Evaluation Method

Textbook and References

Genetics and Molecular Biology
EL

&

6tAXARZ—

Thu.3Period

1Credits

FANYAN WEI

YPH-PHA333J

HARE

O

RENAEEEERLZEICOVWT, BREFOERLZORELEBEELZZN, BEERORREETHI S VY AEELEZR
BT 2EEMRNAZRFE LHRT 2 REEBEEEBICOWTERT 2, $-HRRICOBEICL S, EEBEOBERDY FER
ICOWTEET 5, RNABRBTORBHEOER LHERE L OBEEICDOV TR,

This course covers the treatment mutation and its pathology of the gene. In particular, students will understand about
the quality control mechanism to abnormal mRNA recognizes the exclusion to hold a major cause mutation nonsense

mutation of the genetic disease. Students will learn about the molecular basis of the genetic disease treatment due to
modification of the translation reaction, and the association between abnormal and disease expression control at the

RNA levels.

BETOEERCEBERELERT D,

- BETFRROGEEEEE L ERT S,
EGETFRREOWEICL ZARBEERICOWTEREYT %,
- RNAEETOEGHERRICOWTERT %,

Students learn about the mutation and repair mechanisms of gene, and quality control mechanism of gene expression.
This course also covers the treatment by the modification of-gene expression, and genetic disease cased by abnormality
at the RNA level.

1. BIE0ER (1) Basis of heredity C7-(1)-@-1

2. BIEOER (2) Basis of heredity C6-(7)-D-2

3. BIZFOEELIEE Mutation and repair  C6-(4)-®-1

4. fB¥RZ (AESRS L EEFAE  Recombinant protein drugs and gene therapy E2(8)-M-1,2,3, E2(8)-@-1
5. BEFRBEOLESEME Quality control for gene expression C7-(1)-D-2,3

6. BIEFREOHZLAIZE (1) Modification of gene expression and drug discovery | C6-(4)-@-4

7. BEFHERBEORZELAE (2) Modification of gene expression and drug discovery Il C6-(4)-@-5

8. BEFHRIEORZELAIE (3) Modification of gene expression and drug discovery Ill  C6-(4)-@-5
Lecture

LR—bF (80%) &HFE (20%) % b &ITFHET 5,

Valuation is performed based on attendance (about 20%) and the final report (about 80%).

g4 &4 ARt HAREE ISBN/ISSN ERES!

Preparation and Review

(FB) HHEOREHEERYEHT
(188) #FEFICHAID/NTRA P eBE, REFEROBEHR THERT 2,
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Preparation: Reading the textbook for the next lecture
Review: Answer of the small test and commentary by the lecture

In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class
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Textbook and References
g4

Eisei Yakugaku —
Kenkou to Kankyou—
7th Edition

Health Chemistry 2
Pharmacy
Required

7 Semestar
Wed.2Period
2Credits

ATSUSHI MATSUZAWA,YUSUKE HIRATA

YPH-PHA341)

Japanese

O

Health Chemistry is the research field to find the method by which protect human from various types of stress including
environmental stress, emerging infectious diseases, and drugs, leading to maintenance and increase of human health
and prevention of human diseases. Therefore, the important theme is changed by the needs of the times. In this course,
students can especially deepen their understanding of infection by microorganisms and their prophylaxis, immunity and
food allergy, epidemiology and prophylaxis of life style-related diseases such as cancer, cardiovascular disease, and
diabetes.

1. Understanding of infection by microorganisms and their prophylaxis, immunity and food allergy.
2. Understanding of epidemiology and prophylaxis of life style-related diseases.
3. Understanding of relationship between various type of stress and diseases.

1. Mechanisms of infection Students understand mechanisms of infection, types of infectious diseases, infection
routes, and their factors. D1-(1)-®-1, D1-(2)-@-1
2. Prophylaxis of infectious diseases (1) Students understand recent trends of infectious diseases, and learn

methods for prophylaxis of infectious diseases. D1-(2)-@-1,2,3

3. Prophylaxis of infectious diseases (2) Students understand related laws for prophylaxis of infectious diseases,
especially infectious diseases control law, their classification, and their transition. D1-(2)-@-1,2,3

4 . Prophylaxis of infectious diseases (3) Students understand the prophylactic vaccination against infectious
diseases and their recent problems. D1-(2)-@-4

5. oxicity of pathogens (1) Students learn types and classification of pathogens, understand specific toxicity of each
pathogen.  C8-(4)-®-1,2,3,4,5,6,7,8,9 D1-(3)-®-1,2

6. Toxicity of pathogens (2) Students learn types and factors of food poisoning caused by pathogens. D1-(3)-
®-1,2

Students learn food contamination by chemicals, pathogens, and natural toxin, and
D1-(3)-®-1,2,3

7. Food contamination
understand the effect on human health.
8. Immune system Understanding of basic immune system. D1-(3)-®-1,2,3, C8-(2)-D-5

9. Immunity and food allergy Students learn the mechanisms of allergy by immunity, and especially understand the
factors of food allergy. D1-(3)-(3®-1,2,3, C8-(2)-»-2

1 0. Maternal and child health Understanding of infection of infant from mother and neonatal mass screening.
D1-(2)-®-1,2

1 1. Mechanisms of life style-related diseases Students learn types and characteristics of life style-related
diseases such as cancer, cardiovascular disease, and diabetes, and understand their factors, their mechanisms, and past
and recent trends of these diseases. D1-(2)-®-1,2,3

1 2. Epidemiology and prophylaxis of life style-related diseases (1)
of cancer. D1-(2)-®-1,2,3

1 3. Epidemiology and prophylaxis of life style-related diseases (2)
of cardiovascular disease. D1-(2)-®-1,2,3

1 4, Epidemiology and prophylaxis of life style-related diseases (3)
of diabetes. D1-(2)-®-1,2,3

1 5. Epidemiology and prophylaxis of life style-related diseases (4)

Understanding of epidemiology and prophylaxis

Understanding of epidemiology and prophylaxis

Understanding of epidemiology and prophylaxis

Students deepen their understanding of the

relationship of various diseases with life style such as dietary life and smoking. D1-(2)-®-3

Lecture

Students are evaluated on the report (75%) and the class performance (25%).
EE4 HARHE HARE ISBN/ISSN BRER
Seiichiro Himeno Maruzen 2025 9784621310519 Textbook
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Preparation and Review Students are required to prepare and review for class according to the goal and contents of each class.

In Addition - The most of lecture contents are included in pharmacist national examination guidelines.
Notes This course is related to Health Chemistry 1.

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Clinical Pharmacy Practice
EL

e

TEXARRZ—
Wed.3Period,Wed.4Period
2Credits

YOSHIHISA TOMIOKA

©)

YPH-PHA361)

HARE

O

FSoEERZRY E<CRER. 27tz 0x <, RERLERERORSICERLTWS, EREERTHIELRE. &
ICZDREBEZ HHLIEXRZBEOHENERIZ. BRLETH-TEY., ZHHERD AR E W RIC2003FE 0 o B R
SHESHEE (DPC/PDPS) A RFHEE A4 & DR EWRAERITICEA SN, RECTRBELEYEREIT S JIEPRHERDFS
DEzhos, Lal, BEMVEZDEFREFRICHZE L CERL2Z 280 EROBEOM LD LEFIC. BERGIE
KHoNTWd, EERICBEVWTHHISNTIRELS, EEMEEERR 2R, ERTE, BENK., N U RIEWNK A
B, EEREEET. BAVWNELILERAREL D,

RRARIZ TR, TICHERERBATTEDNS, PkED) BE. EREBSFOEANLEBZBN I L L HIC, EHE
IR EEB(REREZEU) B ED T 7 =¥ a—T 4 AT TICEDTWAERE, £/, 2012FE2FBEMBEICL VEAX
iz EERERIEBEEME] & Z0EBOBME. S 0ICERENLBRARES CRIEREZEURREERERKE T, X
FREERHEICE 2RO BT AN LFES 2,

The environment surrounding medical treatment in recent years is facing a rapid decline in medical resources as the
birthrate and aging population ages. Efficient and effective use of medical expenses, which are medical resources,
especially pharmaceutical expenditure accounting for a large proportion of them, has become a national policy, and since
2003 the diagnostic group classification comprehensive evaluation (DPC / PDPS: Diagnosis Procedure Combination /
Per-Diem Payment System) was started to a specific function hospital such as a university hospital. At the same time,
however, the medical field is also required to improve the quality of medical care, including medical safety that originated
from medical accidents caused by misdiagnosed patients. A wide range of measures including medical safety, infection
control, measures against high-risk medicine, clinical trials and medical management are indispensable, as well as
proper use of medicines.

In the clinical pharmacy pay, we introduce fundamental tasks such as dispensing and pharmaceutical product
management, which are mainly performed in the hospital pharmacy department, and also provide pharmaceutical care
such as drug management guidance practice (including patient education) Based on the practice, as well as the addition
of 'ward drug work execution addition' introduced by revision of medical treatment fee 2012 and its work, even hospital
management work including advanced clinical research work and hospital management, university hospital pharmacy
department Learn by giving examples in practice.

CEELETERYECREZM EEAHORIOEBEHATE B,
CEERRKOBEFEAICE OV RAEORERNLER L BRTE S,

- F-LEBEOEBLEREAKRO DNDEBE, FEifiE L UCMBICOVWTERTE S,
CRRICH T BEFIEOH L WEEICOWTERTE %,

- EEREFERT L ETCOREBRE. BEREHE. 2ERNERZERTE D,

- FERREZEURREBRERSICH T 3 EFMOREEZERTE S,

- SHEFHTCREILEVWEEEEEREBEL,. RBEAEMREARIEEUEERT D,

- Explain changes in the environment surrounding pharmaceuticals and changes in the role of pharmacists.

- Understand basic pharmacist's work based on proper use of medicines.

- Understand the transition of team medical care and the qualities, skills and knowledge required of pharmacists.

- Understand the new role of pharmacists in hospitals.

- Understand medical ethics, medical system, medical treatment remuneration system in using pharmaceutical products.
- Understand the role of pharmacists in hospital management operations including hospital management.

- To understand the importance of learning a wide range of specialized subjects by forecasting a broad academic field to
be learned from the faculty of pharmacy in the future.

1. Dispensing practice

To understand the laws and regulations governing the use of pharmaceuticals. Based on this foundation, students will
comprehend the evolution of the concept and scope of "dispensing” (in its narrow sense) in response to changes in the
healthcare environment. Furthermore, students will gain an understanding of essential considerations regarding medical
safety and the healthcare system.

A-(1)-®-1~3, A-(1)-@-1~3, A-(2)-3-1, B-(2)-@-1, F-(1)-@-1~3, F-(1)-3-1~4, F-(2)-®-1, F-(2)-@-1~5

2. Pharmaceutical product management
To understand the importance of supply chain management for pharmaceuticals, including narcotics, psychotropics, and
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blood products. Furthermore, students will comprehend the professional significance of pharmacists managing these
medications to ensure safety and therapeutic efficacy.
A-(1)-@D-1~3, A-(1)-@-1~3, A-(2)-®-1, B-(2)-@-9, B-(2)-®-1~2,F-(2)-®-1~8

3. Drug information service

To recognize that essential information is indispensable for the proper use of pharmaceuticals and the optimization of
drug therapy. Students will understand the scope of Drug Information (DI) services, which involve the extensive
management of such information. Furthermore, students will gain an understanding of the specific processes involved—
collection, organization, evaluation, storage, processing, and dissemination of drug information—as well as the
knowledge and technical competencies required to perform these tasks effectively.

A-(1)-D-1~3, A-(1)-@-1~3, A-(2)-®-1, E-E2-(9)-1~2, E-E3-(1)-D~B),®), F-(3)-@-1

4 . Expansion of pharmaceutical services and the concept of dispensing practice

To deepen understanding by discussing the necessity of expanding pharmaceutical services in response to changing
expectations from the public and healthcare teams. Furthermore, students will explore and redefine the concept of
"dispensing" as it evolves alongside the future expansion of the pharmacist's role.

A-(1)-D-1~3, A-(1)-@-1~3, A-(2)-®-1, E-E2-(9)-1~2, E-E3-(1)-O~®,®, F-(3)-@-1

5. Infection control

To recognize that healthcare-associated infections (HAIs) are a critical issue for hospitals, as infection control directly
impacts the survival of patients with severe underlying conditions. Students will understand the practical implementation
of infection prevention measures and the principles of antimicrobial stewardship to ensure the rational use of antibiotics.
A-(1)-@D-1~3, A-(1)-@-1~3, A-(2)-3®-1, C8-(4)-D-1,2, D1-(2)-@-1,4, D1-(2)-@-2, E-E2-(7)-(®-9, E-E4-(2)-@-1,2, F-
(2)-®-4~6,14(50), F-(5)-@-1

6. Emergency and drug abuse

To understand the critical role of pharmacists in emergency care for drug poisoning, which includes providing information
on pharmaceuticals and substances of abuse, conducting drug analysis, monitoring blood concentrations, and
administering antidotes. Furthermore, students will recognize the importance of pharmacists in drug abuse prevention
through educational outreach to students in school settings.

A-(1)-@-7, A-(2)-3®-1, B-(2)-3-2, B-(4)-@-3, D2-(1)-®-5~7, F-(1)-3-9, E-E1-(4)-4, E-E4-(2)-@-1~4(F0), F-(5)-@-1~
2, 7-D2-2-2, 77-E4-1(0)

7. Team medical services and pharmacist

To understand the development of specialized and certified pharmacist systems aimed at enhancing professional
expertise in response to the advancement of medical fields. Students will comprehend the pharmacist's role as a
member of multidisciplinary teams—such as ICT (Infection Control Team), NST (Nutrition Support Team), and oncology
teams—alongside the overview of drug management and counseling services. Furthermore, students will gain an
understanding of the "Ward-based Pharmaceutical Service Premium" and the scope of its associated activities.
A-(1)-@-3, A-(1)-@-1, A-(2)-®-1, A-(4)-1~3, E-E1-(3)-1, E-E3-(1)-D-2, F-(2)-@-2, F-(2)-@-3(%0), F-(4)-®-1~3, F-(4)-
@-1~2

8. Risk management

To recognize the prevalence of medical accidents and the even greater frequency of "incidents" (adverse events that do
not reach the level of an accident) within hospital settings, noting the significant proportion of these involving
medication. Students will understand how pharmacists and pharmacy departments intervene to improve these situations
and mitigate risks. Furthermore, students will gain an understanding of the specific roles and responsibilities of the
"Responsible Person for Pharmaceutical Safety Management" designated within the hospital.

A-(1)-@D-1~3, A-(1)-@-1~3, A-(2)-3®-1, E-E1-(4)-1~2, E-E2-(3)-2,F-(2)-®-1~7

9. TDM

To recognize that Therapeutic Drug Monitoring (TDM) is an essential tool for enhancing the efficacy and safety of drug
therapy. Students will understand the factors influencing pharmacokinetics, the methods for collecting patient data, and
the importance of evaluating clinical backgrounds. Furthermore, students will gain an understanding of pharmacokinetic
analysis, drug-drug interactions, and the design of individualized dosage regimens.

A-(1)-D-1~3, A-(1)-@-1~3, A-(2)-®-1, E-E1-(1)-®-8, E-E1-(4)-2, E-E3-(2)-D-1, E-E3-(2)-@-3, E-E3-(3)-®-1(A0), E-
E4-(1)-@-4, E-E4-(1)-3®)-6,E-E4-(1)-®-5, E-E4-(1)-®-5, E-E4-(2)-@-1~4(HN), F-(3)-D-1~4, F-(3)-@-2

1 0. Clinical ethics and pharmacy

To understand the specific involvement of pharmacists in clinical trials, particularly in roles such as Clinical Research
Coordinators (CRCs). Students will examine the challenges surrounding the resolution of "drug lag" and the management
of global clinical trials. Furthermore, students will gain an understanding of how pharmacists contribute to the efficiency
and quality of clinical research in an increasingly international environment.

A-(2)-@-1~3, E-E3-(1)-®-2, E-E3-(1)-®-1~9(%0)

1 1. The role of pharmacists in the comprehensive regional care system

To learn about the practical activities of pharmacists within the Community-based Integrated Care System. Through
group discussions and case studies—such as dementia support and Advance Care Planning (ACP)—students will deepen
their understanding of medical ethics required to support patients in living their lives according to their own values in a
familiar community until the very end.

A-(1)-@-1, A-(2)-3®-1, A-(5)-D-1, A-(5)-@-1, A-(5)-®-1, G-(1)-1~4, G-(2)-1~3

1 2. Pharmacy administration
To understand the pharmacist's role within the prospective payment system (bundled payment system), particularly in
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Preparation and Review

In Addition

Notes

response to the institutional demand for drug cost containment. Students will comprehend essential strategies such as
the management of clinical pathways, the implementation of generic drug policies, and the development of
pharmaceutical formularies to optimize both economic efficiency and quality of care.

A-(1)-@-1~3, A-(1)-B-1~3, A-(2)-®-1, B-(3)-@-1~4, E3-(1)-D-1~3(40), F-(2)-®-11, F-(3)-3>-10,13(40), 77-E5-2-1

1 3. Community Pharmacy Practice

To understand the changing environment surrounding pharmaceuticals and the evolving role of pharmacists from the
perspective of community pharmacies. In particular, students will comprehend the "deepening" and "differentiation" of
pharmacy functions as mandated by the amendments to the PMD Act (Pharmaceuticals and Medical Devices Act).
Furthermore, students will gain an understanding of the ideal forms of collaboration between medical institutions,
including specific examples such as seamless cooperation between hospital and community pharmacists.
A-(1)-®-1~3, A-(1)-@-1~3,8, A-(2)-3®-4, A-(4)-1~3,5, B-(3)-D-1~2,B-(4)-D-1~3,6, B-(4)-@-1~2,5, D1-(1)-@-3, F-
(1)-®-1~2,11~12,F-(2)-@-10~13(1), F-(4)-D-1~3,5(%0), F-(5)-D-1~3

1 4. Evaluation and development

To understand that while pharmaceuticals are approved based on efficacy and safety confirmed in clinical trials,
information on proper use is often insufficient immediately after market launch. Students will explore the reasons for this
insufficiency (limitations of clinical trials) and learn how to evaluate and select drugs under such conditions.
Furthermore, students will gain an understanding of the methodologies for accumulating post-marketing data to ensure
patient safety.

A-(1)-@-2~3, A-(2)-3-1, A-(2)-@-3, B-(2)-@-5, E-E3-(1)-D-4~5, E-E3-(1)-D-1, F-(2)-®-7

1 5. Clinical ethics and pharmacy

To provide an overview of the essential ethical perspectives required for the practice of healthcare and to understand the
key considerations within the scope of pharmacy practice. Students will explore fundamental ethical principles and learn
how to apply them to ensure patient-centered care and professional integrity.

A-(2)-D-1~4, A-(2)-@-1~3, A-(2)-®-1~3, A-(2)-@-1~3, A-(5)-D-5, B-(1)-5, E-E2-(8)-@-1, G-(2)-1~3

Lectures, seminars, SGD, PBL, role-playing, e-learning
ERHABRICLYEHE (100%) L. 60mU ExAKET 2,

Evaluation is performed based on examination (above 60 points)

EER H R HhRE ISBN/ISSN ERHER

B, FE, 4l RLE 2017 sEE

BAREAIE S EEHRHE BEE

HARRERS EERERHE 2011 BEE
FE EERHEECICEELLSEEOBREER 2R,

HE  HBENROHEZ DD, BRETAEOTHDICOVTIESEZREEE TRV, BREZZRD D,

Preparation: Read related items of reference book specified by lecture time.
Review: Summarize the outline of lecture content. For the lack of understanding, learn from reference book related items
and deepen their understanding.

MEOBNY  AMB . EREFERREE, EREPRERE. EREFEREE S CEAMBEEZ 208 B OREENE
BITEIBET, ANEOZHRICIE, HICEEFRBA, FRFRBVBEZEZLH T L,

T, EREPT RNV NEBEHARSA

- 201AFEAREETIE ERESER2 | GBRQE) ICRAEZ D,
%11[E (SGD - PBL- A—L 7L A1)

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of

preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Pharmacotherapeutics 1

EL

e

TEXARRZ—

Tue.1Period

2Credits

YOSHIHISA TOMIOKA,YOTARO MATSUMOTO
©)

YPH-PHA372)

HARE

O

EYFEF TR, RERNDRBORECEROEROL & H4 DEEFREEERBRICESVALEOFENS LEUAIC
B3 2 EANAHEZFV. BEEQOLLEEXROBEIEFEROBRRAN LEYIARICEMY 2 2 L 2 BT S,

EYEEY 1 Tl MR - EMBEOKRE, #E - HOERSZ., BHERE. BRRBOKES. ROKE, BE. BHESICO
WT, BRBOPEZZRE L HIC, BEDER, REMEDL ORRA - HEREZHEL, BEAHBL LT EZRES 55E
ZBFET 2, IOIELDEYZFERT I LETOEBRICOVTESR, BEE, BRELHBIDABIL-TICL2BE.
*, HWmET.

Pharmacotherapy learns basic knowledge on how to use medicines and how to select medicines based on individual
patient information and medicinal information based on the understanding of the pathology and symptoms of typical
diseases, and from the perspective of patient QOL and proper use of medicine Understand that contributing to drug
treatment from.

Pharmacotherapy 1 learns the outline of each disease regarding blood / hematopoietic disorders, nerve and muscle
diseases, mental disorders, ear and nose and throat diseases, eye diseases, infectious diseases, and malignant tumors,
Estimate etiology and disease name from laboratory findings and understand how to decide therapeutic policy and
prescription. Learn the points of caution in using individual drugs. Classes, along with lectures, conduct surveys,
presentations and discussions by small group.

1. Fundamentals of Pharmacotherapy and Clinical Reasoning

Significance and Role of Pharmacotherapy: Understand the positioning of pharmacological and non-pharmacological
treatments and explain the roles and responsibilities of pharmacists in clinical practice.

Appropriate Selection of Medications: Select and explain the most suitable therapeutic agents based on patient
background, considering pharmacodynamics, pharmacokinetics, and drug interactions.

Development of Clinical Treatment Plans: Develop drug therapy plans for representative cases using the SOAP
(Subjective, Objective, Assessment, Plan) method, and refine and present these plans through group learning and
discussion.

Ensuring Patient Safety: Explain precautions and management strategies for adverse effects, including those of anti-
cancer drugs, and discuss issues related to drug-induced sufferings (yakugai) and substance abuse.

2. Disease-Specific Objectives

Acquire fundamental knowledge concerning the pathophysiology, selection of therapeutic agents, and appropriate use of
medications for diseases in the following areas: blood and hematopoietic organs, oncology, neurological and muscular
disorders, psychiatric disorders, sensory organs (otolaryngology and ophthalmology), and infectious diseases.

3. Final Goal (Summary)

Logically explain the clinical appropriateness of drug therapy for individual cases from the dual perspectives of improving
Patient Quality of Life (QOL) and ensuring the proper use of pharmaceuticals.

1. EYEEF#% Generals of Pharmacotherapy

BEC AN, BYAELIEYABEOMED S, BFMOKBEZHPTE S, RERNAERICE T 2EYEEOKREIC
DWTEET %, BUIAAEREROBIRICOVLT, EWEKE, Y, EMEEERICESVWTHRBATE 5, REMNRE
= EMELBISOWTEHET %,

A-(1)-@-1; A-(1)-@-1,3,4,7.8; A-(1)-3®-7; E-E1-(3); E-E1-(4)-1, 2; E-E1-(4)-4; E-E3-(3)-D-®
2. Ik - &maanEE (1) Blood / hematopoietic disorders (1)

M - EMmeIcE T 2RENAERELETE LA TED, B, LUK, AMEKEDE, Mg - Eie, BEELENS
BUEIREE. MARBICH T 2EYEEEHRTE S, BEESOER, K. BERICOVWTEHRTE 5, RERNAES DEYE
FEETEICD W TSOAPAER LTIIRTE 5,

C7-(1)-@-1; C7-(2)-@-1; C7-(2)-©@-1; E-E1-(2)-D-1; E-E1-(2)-®-1-3,8; E-E1-(4)-3; E-E2-(3)-@-1-5; E-E2-(7)-(D-1-
3,; E-E2-(7)-®-1-4; E-E2-(7)-10-1,

3. Ik - &maanEE (1) Blood / hematopoietic disorders (I1)

MR - EMBICHETI2RROBEEZBITZ LA TE D, Bill, LBUH. AMEKEE. e - e, BEHLENR
EEREE. MARICH T 2EYEEZHRTE D, BEEBOE, BB, BAERIOVWTEHRTE 5, KRNAESOEYA
FETEIC DWW T/ —Tiisme B U CIETE %,

C7-(1)-@-1; C7-(2)-®-1; C7-(2)-©@-1; E-E1-(2)-D-1; E-E1-(2)-@-1-3,8; E-E1-(4)-3; E-E2-(3)-®@-1-5; E-E2-(7)-(D-1-
3,; E-E2-(7)-®-1-4; E-E2-(7)-0-1,

4, MK - EmesnE&EE (1) Blood / hematopoietic disorders (l11)
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M - EMmeIcHE I 2RENARBEETE LA TE D, B, KPR, BMEKEDE,. Mk - Fe, BEEOENS
BYEREE. MARBICH T 2EYEEEHRTE S, BEESOER, K, BERICOVWTESRTE 52, RERNAES DEYE
BETEICOVWTC IV —TiiwmE B L CIIRTE S,

C7-(1)-@-1; C7-(2)-@-1; C7-(2)-©@-1; E-E1-(2)-D-1; E-E1-(2)-2-1-3,8; E-E1-(4)-3; E-E2-(3)-@-1-5; E-E2-(7)-(D-1-
3,; E-E2-(7)-®-1-4; E-E2-(7)-10-1,

5. BEEE% (1) Oncology Pharmacy (1)

Precision Oncology « A7/ LEEOBRRZMHTE S, ALK, B V48, BRREICNT 28FE. LU0z 0fE
ALoOFRICOWTHEATE 2, MEMERRICL 2EEA~NONKZHATE 2, RENBEF OEYBETEICOWVLT
JI—TitmEBEL IR TE D,

E-E2-(7)-®-3; E-E2-(7)-®-5-7; E-E2-(7)-@-1; E-E3-(3)-®-2
6. EEEZEZ (Il) Oncology Pharmacy (II)

HbBRROBMES (B, REE. R, KBE. BE - BER. BERY) ICHT28EE BLUzoFERLEDE
BIIDOWTCEHHATE 2, MBUEEEICL28WERA~NOXNREZRATE 3, RRNAEF OEYAEFBICOVWTIL—T
A B L CIETE D,

E-E2-(7)-®-3; ; E-E2-(7)-®-4; E-E2-(7)-®-8; E-E2-(7)-10-1; E-E3-(3)-®-2
7. BB (1) Oncology Pharmacy (1)

Fife. R, BEHSES JUCREBROBEES (KER., MRFMEE. BE, WE, S5 - 3lRR, ORoEMESS
E) ICHTRBEE. BLUOZTOFERLEOEERICOVWTHEBETE S, NBUEERICL 2EFRA~NONKEHBTES,
KR RAEF DY EEAEICOWT /N — T tmEE L TIRTE B,

E-E2-(7)-®-3; E-E2-(7)-(®-9,10; E-E2-(7)-1@-1
8. FEEx% (IV) Oncology Pharmacy (V)

HIESROBMEE FNIRE. TER. IEERY). B - REROBMHES (BRE. B . ARmICHT36EE B
LU ZDFEALDEBICOVWTCHEATE S, MEMEERICLZEEA~NONEERBETE 3, RRIAES D EY)AREET
BEICOWTI/L—T5m%EBL TIETE S,

E-E2-(7)-®-3; ; E-E2-(7)-®-11-13; E-E2-(7)-10-1; E-E3-(3)-(®)-2; E-E3-(3)-(®-2
9. EEE®EZ (V) Oncology Pharmacy (V)

PACEEYEEROXIFEEZ P TE 5, PARKBEELENT 7ICOWTHBTE 5, RENRREF 0 EYEE
FEICOWTIL—TmeB L TIETE S,

E-E2-(7)-D-1-4; E-E2-(7)-®- 3; E-E2-(7)-9- 1, 2; E-E2-(7)-©; E-E2-(7)-10-1
10. BEE2REBEOKRE - BDJRE  Otorhinolaryngology - Eye disease

HEL (AT —LR, BIEFELRE) ERRNBERE (AR, ARE, MEEREER L) ICdTRER, 540
ZOEALEOFERICOVWTHBETE S, BERBEERICETIRENAKRE (TLAX—MaEL TEME. BI&ER +F
%, AR% - WEX - [kAR, WES%, BEA MEBEE. SESEL BECEEMELRL) ITOVWTHEHRTE 2,

E-E2-(6)-D-1,2,3,4; E-E2-(6)-@-1,2 ; E-E2-(6)-@-1
11, RREE  Infection

FRABLMEETIEL, TOFRELRR%ZHBETE 2, EE. HEAR - F4E£H
. REREE IVALVRE BLUZ0FERLOERICOVWTHATE S,

E-E2-(7)-0~®; E-E2-(9)-1, 2, 3, 5; E-E2-(7)--1
12, #i% - HoEE (1) Neurological and muscle disease (1)

R - BICETAREMNAKRBEEITE LA TE D, WNBERBICHT 2HEE. TANA. —F >V URICHT DA
B BLUOZOEALDEFEICOWTHRATE 3,

E-E2-(1)-3®-7,8,9,14
13, # - HogkE (1) Neurological and muscle disease (II)

TN T —R, BMOEHRRICHT2EEE, $LO0Z0FERALEDTIEICOVWTHETE S, B% (REB. BRM
BEfE. REFTER) ICWTBAEE, BLUZOFEALOEEICOWTHBETE B, BEMAENE. MA - BEEL. BT
hA. BES. —BUERMEMFE, Guillain-BarrefEREIC O W TEYEEEZMHTE 5,

E-E2-(1)-®-10, 11
14, #¥#ZEE Neurological and muscle disease (1)

RENLERRBEZITE LN TED, MARBEICHTZ2EEE, BLU0ZOFERLEOEEICOVWTHATES, &
NEE (52K, B2 ST 2REE BLOZOERLEOFERICOVWTHBETE 2, BRE. ODBE. BEYKE
fE. T O—UREEICDOWTEYE RS TE 2,

E-E2-(1)-®-4,5,6
15, £&% Summary

EYREEF1ITRY EFRBICHT20MAEFICOVT, BEQOLYERSEEFEROEH A LEYELEEHHTE 2,

E-E2-(11)-1-3

Lectures, exercises, SGD, PBL

FEEm (15%). LiR—F (25%) BLOERDHRE (60%) %3 & IFHmT 5,

Evaluate based on the normal point (15%), report (25%) and the written test (60%).

EEA HRRAE HARE ISBN/ISSN ARER

J.T. Dipiro ftb  #8. B#
rEE R

AR
a

)Im“ okt

=153

b

7L — R 2EE
?%/%Eﬂli/)ll T sE=
MEE - B/ - T Se Tk 1R sx=
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EYREE=R YV

R TENGREE T | HEEET il sx®
At X

p— NEEH/ BNEZ/K | o e
RIS RS i AL =1
EREO LY T VRE N .

RS

FE ERBEECICEEL-sEE0BEEEB 5T,

BE  EENBFOEEZF LD, BEREDOEDICOVWTIISEZEEEE T2, BREEZFED 5,
Preparation and Review ) . o .

Preparation: Read related items of reference book specified by lecture time.
Review: Summarize the outline of lecture content. For the lack of understanding, learn from reference book related items
and deepen their understanding.

In Addition
Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.

122



Subject
Departments
HMEXS
Semester

Day - Period
Credit(s)
Instructor
Practical business

Course Numbering

Language Used in Course

Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Medical Informatics

Phamacy

&

7

Tue.2Period

2Credits

NARIYASU MANO,MASAMITSU MAEKAWA
O

YPH-PHA362)

Japanese

This course provides students with basic knowledge of medical information necessary for pharmaceutical care. Faculty
and medical staff members in Tohoku University Hospital provide lectures, in an omnibus style.

The purpose of this course is to help students explain the methods of collection, processing, and provision of medical
information necessary for medical staffs and patients. Students will understand the utilization of medical information for
the optimization of drug therapy.

15 lectures will be held as follows:

1)Introduction: Related laws and rug information obtained in drug development research(Lecturer: Mano)

In this course, students summarize the position of various kinds of medical information and the outline of the law
related to pharmaceuticals and pharmacist works. And they will understand the flow of drug development and drug
information obtained in the process.

2)Medical policy in Japan(Lecturer: Mano)
Students understand the current situation surrounding medical care in Japan and learn about medical policy in general.

3)Study design on efficacy of pharmaceutical products(Lecturer: Ishikawa)
In this course, students understand research design to evaluate data on the effectiveness of drugs produced by clinical
research and epidemiological studies.

4)Critical examination of clinical research thesis(Lecturer: Obara and Noda)

Through critical examination on clinical research papers for investigating the effectiveness and safety of drugs,
students practically understand statistical parameters, thinking about the interpretation and evaluation of information
described in the papers to acquire reading comprehension and English language skills.

5)Pharmacovigilance and post marketing surveillance(Lecturer: Obara)

In this course, students learn the pharmaceutical safety monitoring system in Japan, and understand the fow and
utilization of information collected in the process of post marketing surveillance and the related pharmacy regulatory
system.

6)Types and features of drug information sources (1) Package insert(Lecturer: Oyanagi)

In this course, students understand the legal basis of drug package inserts, confirm the items listed, and understand
how to read and read them. Also students understand the meanings of the terms used in the package insert, the degree
of processing of the drug information source and how to use it.

7)Types and features of drug information sources (2) Interview form(Lecturer: Oyanagi)
In this course, students understand how to read and use interview forms. Also students understand the position in the
source of drug information, the degree of processing of drug information sources and how to use them.

8)Utilization of medical information in prescription inspection and risk management(Lecturer: Igarashi)

Pharmacists should not dispense medication unless they solve doubts caused by verification with medication history
information or examination value data in prescription examination. In this course, students understand patient
information to be utilized in prescription examination and various medical information. Students also learn about medical
safety information related to medicines.

9)Utilization of medical information and medical records in ward work(Lecturer: Akasaka)

In this course, students learn through practical examples about the use of information on bringing medicine at the time
of hospitalization, prescription in ward work, medication history, examination value data, electronic medical records and
pathology used in general wards, ICUs, and advanced medical and emergency center, and understand the meaning of
information sharing and description of medical records .
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10)Medication therapy and information utilization in perinatal period(Lecturer: Obara)

In medicine therapy in perinatal period (pregnant women, lactating women, neonates), the information obtained during
the drug development stage is limited. In this course, students learn about the information to be aware of, in order to
secure the safety of medication therapy in perinatal period.

11)Regional medical cooperation(Lecturer: Matsuura)

In this course, students understand the cooperation between hospitals in the area - insurance pharmacies in the area
and hospitals - hospitals, and make use of information such as treatment contents, prescription medicines, examination
values and side effects to be provided to the family pharmacy etc learn. Students also understand the current state of
information networks on regional medical care.

12)Utilization of medical information in the promotion of personalized medicine(Lecturer: Maekawa)

In this course, students are required to promote cancer genome medicine and combine information such as blood
concentration and gene analysis results indispensable for precision medical treatment individually optimized, information
such as electronic medical records, medical records, and interviews with patients Learn practical examples of
prescription design utilizing medical information.

13)Pharmaceutical safety management(Lecturer: Mano)
In this course, students understand the flow of information gathering related to the use of medicines such as
unapproved and their utilization, and learn about the well-known way of information for promoting proper use.

14)Healthcare transformation through Al and DX(Lecturer: Maekawa)
In this course, students learn the shape of patient-centered team medical care in the near future created by Al and
medical DX through national policies and current practice examples.

15)Real world data in medical care and its application(Lecturer: Obara and Tsuchiya)
Students understand the nature of various real world data generated by medical care and learn about its use.

Teaching Methods lecture
Evaluation Method Evaluation is based on the written examination in principle, considering class performance.
Textbook and References

g4 EEL HRRAE HARE ISBN/ISSN HRER

Preparation and Review In order to deepen understanding of the lecture content, it is important to review and study independently.

EHESE ¢ nariyasu.mano.c8@tohoku.ac.jp
In Addition
Contact address: nariyasu.mano.c8@tohoku.ac.jp

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject
Departments
HMEXS
Semester

Day - Period
Credit(s)
Instructor
Practical business

Course Numbering

Language Used in Course

Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Kampo Medicine

4th Pharmacy

7 Semester
Intensive course
2Credits
TOMOHIRO KONNO
O

YPH-PHA376)

HARE

O

EHIEFEFEBRBIEREH DI —DOEFTHY . BADGREF TH D, EHOERIER &KL L URIER
BEEBEL, EFIEE LCBRARRS CEYICISATE28NZHICDOIT2 L 2BNE 5, EPFERTATIT,

In this course, students will mainly understand the basic theories, characteristics, and adverse reactions of Kampo
(Japanese traditional) medicine, and develop their abilities to apply it clinically. The course will be conducted in an
intensive lecture format.

REEFEAFEZOERNRSORVEHBTE 2,

EACEFEY (FEZLED). BHEAEER (CAM), REBEDEVWEHRATE 2,
EROERES (B, X, B RE. [k, 7B, BE) 2EHSTE 5,
[GE] oezBEL. BEAROEREEREKTE 2,

EAopWAE (B2, B2, M2, U2 205,

REMBRBICOWT, ERATLZELESE L Z0ERNFEFETE D,
EREOTHEFRAB LUOEISFHISOVWTHATE %,

~No o s wN e

The purpose of this course is to discuss the differences among Kampo, Traditional Chinese, Western and complementary
and alternative medicine, and explain the Kampo basic theories, Sho, diagnostic explanation and adverse reactions.

BLHE FHHE OGP

Instructor Professor Arai Makoto

1. ZEAME Introduction

EAORY LD, BEEZMY ., ERNESCEYORMELR L, BEEFLOBVWEZERFET S, I oI, EABFEOER LR
IS, BREZICEIT2EADMEBEDIT LEEARLISOVWTESR, E2-(10)-O), F-(2)-®

Students learn about the history, characteristics, application of Kampo medicine and relationship with modern medicine.

2. EHEMBIER | Basic theory 1
BHOEELRERBERTHIRB. BEICOVWTERL, BRNICHETE S, E2-(10-00
Students learn yin and yang and deficiency and excess, and explain them clinically.

3. EAHEMBER | Basic theory 2

EH, RE, [k B ABICOWTERL, BRMICHATE S, E2-(10)-0,0

Students learn cold and heat, exterior and interior, qi, blood and fluid, six stages of disease transformation, and explain
them clinically.

4. EARERRE  Clinical theory
BEEE AR EORRKICHE T2 EAERDOI FIERERAEREMD, I oICEREREZAV T, BIDAEZREKTE 5, E2-
(10-0,,®

Students learn how to use Kampo medicine, for example, Sho-based therapy with the theory of clinical reasoning.

5. EAHWFIEZ Formulation practice

BRARCAHVWOMNZRILE, TXXF), FFAEZABMU LKD) ZETEARICHLD, I OICBERTHRELINTULERE
FEREEFBRLCEARFICOVWTERTE S, E2-(10-0,0,0

Students are familiar with Kampo medicine through adjusting and tasting Kampo decoction, extract and powder.

6. EAHRKREM | /"FIk2EE Therapeutics 1/respiratory diseases

REREDERABICOVWTERL, BE4BLTEYRLAZERTE S, E2-(10-0,0,0

Students learn the Kampo treatment of respiratory diseases and decide the appropriate Kampo prescriptions for the
patient through exercises.

7. EAEBERER I/ LEE{LERE  Therapeutics 2/upper gastrointestinal diseases
FEHACERBOESBEICOVWCERL, BE4BLCHEYAASZERTE S, E2-(10-0,0,0
Students learn the Kampo treatment of upper gastrointestinal diseases and decide the appropriate Kampo prescriptions
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Teaching Methods

Evaluation Method

Textbook and References
£4
EBIThh B EHEAM

SO ORHEST
%2 b

HREDT 8 DESES
F%2 b

EHDEEMR
FEIRIC L 2 EARROE

B

BRIRIGF 77 B 7T AR R

Preparation and Review

In Addition

Notes

for the patient through exercises.

8. EABKRZ®HI/ TR HE{LEESE Therapeutics 3/lower gastrointestinal diseases
TECHCERBOESBEICOVWCERZL, ER2B L CEYANSZEETES, E2-(10-0,0,0

Students learn the Kampo treatment of lower gastrointestinal diseases and decide the appropriate Kampo prescriptions
for the patient through exercises.

9. EARKRERIV 1B ARNEE Therapeutics 4/gynecological diseases

BARHRBOEABEICOWTERL, BE2B L CEUSLAZERTES, E2-(10)-0,0,3

Students learn the Kampo treatment of gynecological diseases and decide the appropriate Kampo prescriptions for the
patient through exercises.

10. EABRSHRV ShEERS - BRMES - R"EKF Therapeutics 5/geriatric diseases and pain disorders
EEEEE. BRMEES. TERROEABERICOVWTERL, BE2EL CEYALAEZEETE S, E2-(10-0,0,0
Students learn the Kampo treatment of geriatric diseases and pain disorders, and decide the appropriate Kampo
prescriptions for the patient through exercises.

11, BRRREARZEES Pharmacology
ERENINL A Z AL E MBEEBRZOMNGBH HZC, HETES, E2-(10)-0,0,8. F-(5)-G®
Students learn the pharmacokinetics of Kampo medicine.

12, 3EA - IREEIEE  Adverse reaction Medication instruction
EREORIEALERESE L. BATEYAREEENTEZ, E2-(10-0,0,08. F-(5)-O
Students learn the adverse reactions and clinical medication instruction.

1 3. EAHMAEB() Diagnostic exercise 1
LBHIOHT2EYRLFICOVTOERZNMABI N —TTITV, RERNGENZFICOITS, E2-(10)-0,0,8. F-(5)-®
Students practice exercises to decide appropriate Kampo prescriptions for the patient in small groups.

14, EAHIAGESZ@R) Diagnostic exercise 2
BEAUTBEEN OBARET - ay TRATHERL, BEDARICH T 2BREFEH D, E2-(10)-0,0,0. F-(5)-G
Students discuss the results obtained from the exercise 1 by the workshop.

15, #5348,/ Special lecture
EERNDEABEICOVTESR E2-(10)-0,0,3
Students learn about practical Kampo medicine treatment.

Lectures, seminars, and practical training

FEAGBO%), BLULAR—M(E0%)ICKYFHET 2,

Evaluated by class performance (50%) and report (50%)

Ex7, R AR ISBN/ISSN B
P AR P

() BEAEEERSE .

WHEEBA R Eaclal

) BEEEEFSE e

HEEEA RiLE el

- Bl s2%

KRB, FABEARE | L sx8

SR Bl sxn

THERL-BEERLLIEBTE L,

Review based on the handout texts and reference books.

THEREBERICERT B,

A handout is distributed every time.

A—VETERELD L,

Available anytime by e-mail.
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E-MAIL: m.arai@marianna-u.ac.jp

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Clinical Pharmacology

PR

BHRwME

TEAXRZ—

Tue.3Period

2Credits

NOBUYUKI TAKAHASHI,EMIKO SATO
O

YPH-PHA352)

HARE

O

RERICBLTE, BEADTRTBENE LTEFHNIGY o OBEICNZ . EFHIEL > OEYERIC D EZZMARY
BT B,

This course provides students with basic knowledge on pharmacotherapy necessary for bed-side medication and drug
development. Faculty staff members of the Graduate School of Medicine (including the Institute of Development, Aging
and Cancer), experts in each field, provide lectures, in an "omnibus" style.

RREDERICEDCEYTEDEY FeFBT 5, BEICRFNOEBZH«FV. SERAOHERITIRENIIZOERME LT
DEREZERETD L BT, FROBREFZDIBVWF L LTOEREFELR,

The purpose of this course is to help students better understand (1) practical medication based on pathophysiology of
each disease, (2) updated diagnostic approach for various diseased states, and (3) responsibility as a leading pharmacist
having basic knowledge useful for clinical practice and drug development.

1LEREBORRE L JAE

Etiology and Treatment of Renal Disease

E2-(3)-®-1~3, E2-(3)-®-1, E3-(3)-®-1

2LEESF
Psychosomatic Medicine
E2-(1)-®-5

IEEBEMOTRRE - B
Treatment for Overactive Bladder
E2-(3)-®-4~6

AERH). MAMEER TRV EGRZHOER
Basics of diagnostic imaging using contrast materials and radio-pharmaceuticals
C1-(1)-®-1~5, F-(4)-®- 9 C2-(6)-@-5

5. ENMEE 2 EN e L BREAEREMIE CREBDOBRE & RE
Targeting the gut microbiota for the treatment of renal diseases
E2-(3)-D-1~8, E2-(3)-3®-2,5

6. BIBER & EY R
Organ Transplantation and Pharmacotherapy
E2-(8)-®-1,2

TR B OIRRE & AR
Etiology and Treatment of Neurological Disease
E2-(1)-@-1~4, E2-(1)-3®-8~14, E2-(1)-®-1

8T - IRFL L E,

Pharmacotherapy in Obstetrics

EIRF - AP E W o RHEAKR TOEYEERICE L TR T 5,
E1-(1)-®-7, E2-(3)-B®)-7~8, E3-(3)-@-2, F(2)-®-2,13, F(3)- ®-2
IPHMERE - EEA / N— 3 VIR

Cerebrovascular Disease / Medical Innovation

E3-(1)-®-1, E1-(1)-3®-8~14, E4-(1)-3-4

10. B MMEEREB DFRRE &Rk
Ischemic Heart Disease; Pathogenesis and Management
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Teaching Methods
Evaluation Method
Textbook and References
=4

FRPREEIE S

aO—L v REEREES

IRBNAY K7y s

SHOBEE 2025

S HDAEEEN 2025
BEEY =27 2025

HERKESST SETH6
hix

Preparation and Review

In Addition

Notes

E1-(1)-®-1~9, E2-(3)-D-1~6

11.ERERS LEYRE
Electrolyte Abnormalities and Pharmacotherapy
E2-(1)-@-1~4, E2-(1)-B®)-8~14, E2-(1)-@-1

12. BHEEET L BYBEDER A
Medication Treatment for the Patients with Renal Failure
E2-(3)-®-1~3, E2-(3)-®-1

13. AP WEEER - S
Endocrinology, from the General to the Particular

E2-(5)-@-1~5, E2-(5)-3-1

14N A TR R - SR
Cancer Chemotherapy, from the General to the Particular

E2-(1)-®-5

I5EIME - X 2KV v JREREOFRRE & AE
Treatment of Hypertension and Metabolic Syndrome
E2-(3)-@-4

Lecture

L — b CFHET 3.

EE%4 H kRt H AR ISBN/ISSN
BARBRAREES S EFER

AIER—. IE—, 1B -

e AR EE

AN— b T LK — LB E

HERR, BEME NS .

LA EFER

BALE, KiEEE EFER

KERESFS FLE

sEE
#20 [OBEFAESE E30R [EFR]] =®wEE
#3E DEFEESEROY /T X] WO FE Uy FelXT4hiLi
£330 1, BFEEBEMSESAAFTA4 Y (B3R Uy FriXT4 ALtk
2, BEBEROYA TR LOE GEE) Yy FELXAT AL

$5[E 1. BEREE - MEEO-HOHBEARS HERE SAEFHE
2.R8—F VY UvRREZEY =TI F2ik BRE BR THAEFH
JRMETFR M7y 7 BARMEZRR FAEFHE
%128 URL BHEEETHIIRLIBRIVELEIRSE—E
https://www.jsnp.org/ckd/yakuzaitoyoryo.php
F8[EFTNH# Z Bvol.10ER (EEIGHEI LA
ARHHZ Dol IBAR - ILIRAR (EEIEHRE AR
INaEbbhhBERE (BLE)
$9E [45HDAREEH2024] EFER

BB T = 1 7L2024) EFER

AFT77/ R -EZFR Yava-waAT— K= AV IR, NMFTHFA Y (ELUR).

2. BREI H 0O Y 3T XEARERIR - BE. EERRE. 20154

T T7YA b EEKRBRERERY FYA RV Va—>avyTASIL

THTIvY - YA - 2=y b ASU: https://www.asu.crieto.hosp.tohoku.ac.jp/
REEBEANME KSHEBFI FDP https://www.fdp.hosp.tohoku.ac.jp/

#1400 FEERESRFZHE6R (FIE)
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One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Clinical Pharmaceutics

TEAXARZ—
Tue.4Period
2Credits

HIDETAKA AKITA,HIROKI TANAKA

YPH-PHA363)

HARE

O

RREYREICE T 2RERFICEVWTEYOFRABECEYHEEERZER L. BERNALBROTICENARSELRS
MREZRET 2 L IIFBICEETH D, MAREAFTIE, EXP 1 CEHF2 THEELCERNABT R AT, IS,
BRARICE T 2EFZOICAIC OV TCEEBIY ANBA OEBET 2, 7o, BHOEEEL T4 —ICO2W BB S, #&
DEBEZMERST B0, N A FZEIT,

The purpose of this class is to understand the advanced application of the physical pharmacy and pharmacokinetics
given by Pharmaceutics 1 and 2 in the clinics. Also, understand the latest pharmaceutical modalities. Small test will be
given in each lecture to evaluate the achievement of understandings.

c2-aVR— AV NEREEREL, BRIKICBITDCAZHRATEDLSICH D,
CENHFEERL, BRICEITZCAZHBATESLSICAS,

- BRI EROBRRICE T2 CAZHBTES L5 I10A 5,
CBRHOEEEXY T4 —PZODDSEFHATED LS ICH D,

Upon completion of this class, a student should be able to:

-Formulate two-compartment model and explain its application for dosage regimen
-Explain the concept of pharmacodynamics and its application in clinics

-Design drug dosage regimens in clinics

-Explain latest pharmaceutical modalities and their DDS.

7 Z RJ)—La— K : staubd4

1 #F BEEH®R E5-3)

2EME 7 F o BEIME E5-(3)

3 ik MAEEEER E5-(3)

4 B0 WEERFER E5-(3)

52l EREELY T4 8 E5-(3)

6 EH FRICH T DEAF E3-(3)-@-1

7 #H mRNAAIZE £ DDS  E3-(3)-@-1 E5-(3)

8 FkA FRIEFEEF -1 E1-(1)-O-7. E3-(3)-D-2
9 FHE EEEEY - 2 E1-(1)-D-7. E3-(3)-D-2
10 B E#HhHh% E4-(2)-D-6

11 B PK - REMREE E4-(2)-O-1~3

12 fkE TDM1  E4-(2)—<@-1~4

13 #kE TDM2 E4-(2)-@-1~4

14 Heh £YEFFEE E4-(2)-O-1~3

15 M YEEFS - WHPEE ES

Inoue  Overview of Nucleic acid therapy

Yoshioka Overview of Vaccine Formulation

Sato Overview of Cell therapylnoue

Noguchi Overview of antibody drug

Hatakeyama Overview of anti-cancer new medical modalities
Takada Pharmaceutical science in hospital

Akita mRNA-based therapeutics and DDS

Akita  Pharmacogenetics 1

Akita Pharmacogenetics 2

10 Tanaka Pharmacodynamics

11 Tanaka Practice on pharmaco- kinetic modeling

12 Akita TDM1

13 Akita TDM2

14 Tanaka Biopharmaceutics exercise

15 Tanaka Physical Pharmaceutics / Pharmaceuticals exercise
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MbBERORE & DBNY
EHIZ 1, EHZFE2

Teaching Methods Lecture
NTFZ R (10%). LR— b (20%), ELEBR(T0%) DRRAEIC & VRERICETHEY 2,

Evaluation Method Students are evaluated on their points from all the small tests (10%), the regular examinations (70%), and the reports

(20%).
Textbook and References
4 EE% HARH HARE ISBN/ISSN BRHER|
N— b F—FXE W] REFEH. FHREX F N ISBN978-4-524-40387-
L sEE
Bl ERE, FROEE EE DT 2022 5 *

RERICE. BRERVSEREZRVCRENTO FHRAOFMEEFICHICOT 2, RERIE, RERBEICERY HEAHRH -
REgeEBESE 5,

Preparation and Review
Getting basic knowledge on each topic using the text book and references above as a pre-study and Trying several

practice problems as a review
In Addition
Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Clinical Pharmacy Practice
SRR

BHRwME

TEAXARZ—
Wed.3Period,Wed.4Period
2Credits

MAYUMI SATO

O

YPH-PHA364)

HARE

O

WHERITIE, WHEEECRREBS, BENORERBPALDEZDEYEE~NOEZNT 70 —FICIIRBDOBRTH
3, SYBELEMEELABEL TV I LN TED LS IC, WAEFE S LICMAEORHIAVCEZFEERT S, 12
Problem Based Learning (PBL)IC& V. WAERTABLUEBEARE LUERTZ2HEHIZOT 5,

In the process of dispensing, it is essential to analyze and interpret a prescription.

Students learn about basic knowledge of prescription and appropriate pharmacotherapy for patients throughout case
analyses. Also this course provides students with opportunities to recognize directions and methods for solving problems
by self-learning, small group discussions, and presentations.

ERS L OEFMOEBICE I 2UNAERTOMEMN T CEEREHBTE D,
B LVRFEDERERICOWVWTERATE %,

REOBAFHFEFICOWT, BLOERE S L ICEMOLSBRZHETE 2,
REFMABUAFEHNCOWT, SVBEEBRLF %, RUEHITIRTTE D,
REFMBUFEHNCO VT, RERICERINESELBEHZHBATE S,

oS W N

The purpose of this course is to help students understand and interpret the prescription.

1. MAEHR BRELFEICEDZER. BEEREFF. LHDOKILE, EFEMICE > TOUNAFERTOMER ITCER
ICDWTERYT %,
(A-(1)-@-3. A-(1)-®-1. A-(2)-®-1. B-(2)-@®-1, F-(1)-®-1,2, F-(2)-®-1. F-(2)-@-1,3,4,5, F-(3)-®-4)

2. AVAEFEFTAP  WAEGICE > -EERBFRB L CEHEBFROFAICOVWTER, £/, BSEBLLTITIL—T
7= DEDHFICOWTERT S,
L4 £ c2@ T2 & EAL L LTRENAKRBICHT2EFZEY EIF. WAERITE R,

(A-(3)-®-7,8,9. A-(5)-®-1,2,3,4,5. A-(5)-3-1. F-(3)-@-1. F-(3)-®-1)

3. EFREGERN (D BlE. RRES EOEF BT 5,

(E2-(3)-@-4, E2-(5)-D-1,2,3. F-(2)-@-1. F-(2)-@-6, F-(2)-®-1,2. F-(3)-@-1, F-(3)-®-1,8)
4, EAREFIEEN (1)t BEBFO/L—TiHEE S LT, BREERISE LTI,

(A-(3)-@-7,8,9. F-(3)-®-18. F-(3)-@-1,4)

5. EARGIFENT 2) 1 WERBCMMERE L EDEFIZBITT 2,

(E2-(3)-@-1,2,3,4, F-(2)-@-1, F-(2)-®-6. F-(2)-®-1,2, F-(3)-@-1. F-(3)-®-1,8)
6. EARBHIFT (2)  BEBFO/L—TEFEED LIS, RREBRSEZT.
(A-(3)-@-7,8,9. F-(3)-B®-1,8. F-(3)-@-1,4)

7. BEAREFIERT (3) : BMHRERL 0BG ZBEINY 2,
(E2-(1)-3®-4,7,10, F-(2)-@-1. F-(2)-@-6. F-(2)-®-1,2. F-(3)-@-1. F-(3)-®-1,8)
8. EAEHIERN (3)  BUBFIOI/L—TEIHEE b LIT, BREERITEETI.
(A-(3)-@-7,8,9. F-(3)-®-18, F-(3)-®-1,4)

9. R—b 7+ UFAR - HAEFIREN 4) : HIREBELEOEMNERITT S,
(A-(5)-D-4, E2-(4)-@-2,3. F-(2)-@-1. F-(2)-®-6, F-(2)-®-1,2. F-(3)-@-1. F-(3)-®-1,8)
10. EREBFBT (4)  BYEFOI/IL—T5EE S LT, BRREBRINEET.
(A-(3)-»-7,8,9, F-(3)-®-1,8. F-(3)-@-1,4)

11, EAREGIEN 6) 1 RE - TLAX—EEBREDEH % EIFT 5,
(E2-(2)-0-1,2,3.8, F-(2)-@-1, F-(2)-@-6, F-(2)-®-1,2, F-(3)-@-1, F-(3)-®-1,8)

12, EAREHEN 5) t BEEZHIO /L —T5HEEZ H L0, BRREBRINEZ1T,
(A-(3)-®-7,8,9. F-(3)-®-1,8, F-(3)-®-1,4)

13. EARFGRN (6) : PREFEE, BRAEL L OEBIZ BTS2,
(E2-(2)-2-2,9. E2-(4)-®-1,2, E2-(1)-®-1. F-(2)-@-1. F-(2)-@-6, F-(2)-®-1,2, F-(3)-@-1.
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Teaching Methods

Evaluation Method

Textbook and References
%

B+ ETRAIIE I8
AR

4 HoREES 2026

BEENV Ty
2026

BT = 1 7L 2026

S HODAEEE2026

Preparation and Review

In Addition

Notes

14, EAEFERNT (6) t BEBHO /N —THEE b LI, BRREBEEIGEET S,
(A-(3)-@-7,8,9. F-(3)-®-18. F-(3)-@-1,4)

15, [CRASRGIEN DA DEGZERY EIF, B4 OBREMG L CLABHBIZ1T>. BYBFOI/L—TiHEZ D LI,

FHREBERICEZT I

(A-(1)-®-1. A-(3)-D-7,8,9. A-(5)-D-2,3,4, E1-(3)-2. E1-(4)-1,2. E2-(7)-@-3. E2-(7)-®-1,3,4,8. E2-(11)-D-1,2,3.
E3-(1)-®-1,2. E3-(2)-@-3. E3-(3)-®-1. F-(3)-@-1. F-(3)-®-1,8. F-(3)-®-1,4)

1. Introduction(l) : Prescription and Dispensing Process

2. Introduction(2) : Drug Information for the Analyses, Guidance for Group Work and Self-Learning
3. Basic case analysis (1) : Hypertension, Diabetes Mellitus; group work and self-learning

4. Basic case analysis (1) : Hypertension, Diabetes Mellitus; presentation and discussion

5. Basic case analysis (2) : Cardiovascular Disorders, Thrombosis; group work and self-learning

6. Basic case analysis (2) : Cardiovascular Disorders, Thrombosis; presentation and discussion

7. Basic case analysis (3) : Psychiatric Disorders; group work and self-learning

8. Basic case analysis (3) : Psychiatric Disorders; presentation and discussion

9. Basic case analysis (4) : Gastrointestinal Disorders; group work and self-learning

10. Basic case analysis (4) : Gastrointestinal Disorders; presentation and discussion

11, Basic case analysis (5) : Immune disorders, Allergies; group work and self-learning

12. Basic case analysis (5) : Immune disorders, Allergies; presentation and discussion

13. Basic case analysis (6) : Respiratory Disease, Infectious Disease; group work and self-learning
14, Basic case analysis (6) : Respiratory Disease, Infectious Disease; presentation and discussion
15, Advanced case analysis : Neoplastic Disorders; group work, self-learning, presentation and discussion

SGD, Role-playing

MFRE (T0%). LE—F (25%). SMEE 6 %) % &ICFHEY 2,

Minute Paper 70 %, Report 25 %, Presentations 5 %

EEL H iRt HARE ISBN/ISSN ERHER

HAZEXAS FEEHRE 2022 SEE
EFER 2026 e
LiE> 2026 sEE
E¥ER 2026 SEZE
FIE 2026 sEE

LR— b ERLTERT D L 28T 2,

Encourage to use the reports to review their studies.

- E1~14EDFBEIZ. 68108, 68170, 6824, 7TR1H. 7A8A. 7TA15H. THB22H®3 - 4ERICERET %, 515M
DRFEIE8ASH(K) D3KFRICEIET 5,

- Cl02#E (BHREEE) <. FEBERELZABALEIFORELZED S,

- $£3~15EDFE(IF, PBLTERET %,

F 74 AT 7 —IEKEH00~17:00, X —ILAEETTREAY MAY FEERSTHADERFDOZ &, EIREIIIZEFRITRS,

Office hours are from 9:00 to 17:00 on Wednesdays. Make an appointment in advance via e-mail. The contact information
for the lecturer will be given in class.

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of

preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject

Departments

HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods

Evaluation Method

Textbook and References

g4 &
=
=]

(Bt

Pharmacotherapeutics 2
EL

ME

8EAXARXRZ—
Tue.1Period,Tue.2Period
2Credits

MASAHIRO HIRATSUKA
©)

YPH-PHA373)

HARE

O

EWFOEF 2 TIRE - BERE. RERSE, 7L — - REEE. TRE - WIPERE. £EHRERICOVLT, FREOH
BRI b, BEOER. REFRH, SKE - FEEHEL, BEAHBLIOCLF2RET 25 ECBRT D,

In this course, students will learn about bone-joint disease, skin disease, allergy-immune disease, respiratory-chest
disease, genital disease and understand a means of estimating a disease cause and a disease name from a patient’s
condition and inspection findings and determining a treatment policy and the prescription drugs.

BREOER, REFR, O, BEAHEIRL. BRNBAAPIERTTEDS L5145,

The purpose of this course is to help students develop a treatment policy from inspection findings and present a specific
prescription example.

1. & - BEEE (1) Bone/joint disease (1)

E2-(2)-3®-1,2

2. & -B98E%E (II) Bone/joint disease (2)
E2-(2)-®-3,4

3. MRIRES - BERES (1)  Respiratory/chest disease (1)
E2-(4)-D-1,2,4

4. MEges - EREE (1l)  Respiratory/chest disease (2)
E2-(7)-®-1; E2-(7)-®-3

5. MRS - BERZEE ()  Respiratory/chest disease (3)
E2-(4)-®-3,4

6. MRS - BEREES (IV)  Respiratory/chest disease (4)
E2-(7)-3®-1

7. 7LALF¥— - %ZE&EE (1) Allergy/immune disease (1)
E2-(2)-D-1,2,3; E2-(2)-@-1,2,5; E2-(7)-®-5

8. 7LLF¥— - %&EE&EE (Il) Allergy/immune disease (2)
E2-(2)-2-7,8

9. K/EZESE (1) Skindisease (1)

E2-(2)-@-3; E2-(6)-®)-2

10. BEEE (1) Skin disease (2)

E2-(2)-2-4; E2-(6)-3-4

11, EEESR () Skin disease (3)

E2-(2)-2-6; E2-(6)-3-4

12. EEZEE (IV) Skin disease (4)

E2-(2)-(2)-3,6; E2-(6)-3-4

13. zofhoFEYx (1) Other drug therapy (1)
E2-(2)-@-9

14, Zzofsoygx (I1)  Other drug therapy (2)
E2-(1)-®-1; E2-(7)-@-1,2

15, 4JE%RAKEE  Genital disease

E2-(7)-®-3; E2-(3)-3®-6,7,8

Lecture

AR (100%) &6 &ICFHEY 5,

Students are evaluated on the final examination (100%).

% ARt HARE ISBN/ISSN ARES!
ki FLE 2EE
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BREBBEIRONATVWIOT, BEFBIERICA D, FB - BFBZ2LTIT L322 L,

Preparation and Review The session time is limited and therefore self-directed learning is important. Students are required to prepare and review

for each class.

& I1EGoogle ClassroomTH A WE T,
In Addition
All communications will be conducted via Google Classroom.

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject Pharmacotherapeutics 3

Departments p-3=ab Sk

BEXS PACS

Semester 8LARR—

Day - Period Mon.1Period,Mon.2Period

Credit(s) 2Credits

Instructor NOBUYUKI TAKAHASHI,EMIKO SATO
Practical business O

Course Numbering YPH-PHA374)

Language Used in Course AAEE
Course of Media Class
Main Subjects O

EYEEY 3 TR, O - MERKRE. B BRBJER. BLERRE ADR - ABFERRIOVTRRROPEEER
bz, BEOER REMREA LKA - FmREZHEL. BRAHSLUAEZRET 2HE2BBT 2, £/, FHS

Object in CI bject and
Jectinass SubleCtand |y 2 @4 o EMOBM. B Fik. FEE. BEININE. BEAEEEN,

Object and summary of

class and Goal of study This course provides students with basic knowledge on the etiology and therapeutic strategy in the treatment of

cardiovascular disease, kidney and urinary tract disease, endocrine disease, and digestive system disease.
BERBEOER, REMEL L. BEAHZIEL. EFNALARIZIRRTED LS4 D,
Goal of Study

The purpose of this course is to help students propose treatments and prescriptions for patients, based on their chief
complaints, symptoms, physical examinations, and laboratory findings.

12, 0-IMERESE (1) Cardiovascular system disease 1
C7-(1)-™-1~3, C7-(2)-®-1, E2-(3)-D-1~6, 7-E2-(3)

34, v-MEXRKEE (2) Cardiovascular system disease 2
C7-(1)-M-1~3, C7-(2)-®-1, E2-(3)-D-1~6

5. 6. B-WRIERAEE Kidney and urinary tract system disease
C7-(1)-0-1, C7-(2)-(D-1,2, E2-(3)-3®-1~5, 77-E2-(3)

Contents and Progress 7 - 8. ADMHNEE Endocrine system disease
Schedule of the Class C7-(1)-@-1, C7-(2)-@-1, C7-(2)-®-1, C7-(2)-®-1, E2-(5)-@-1~5, 7-E2-(5)

9-10. Hfk#%R&EE (1) Digestive System Disease 1
C7-(1)-®-1,2, E2-(4)-@-1~9

11-12, H2s8%k%EHE (2) Digestive System Disease 2
C7-(1)-®-1,2, E2-(4)-@-1~9

13-14-15, HL38REE (3) Digestive System Disease 3
C7-(1)-©®-1,2, E2-(4)-@-1~9
Teaching Methods Lecture

EAE 80%) LFES (20%) THHET B,
Evaluation Method
Students are evaluated comprehensively based on a written examination (80%) and class performance (20%).

Textbook and References

£2 B4 HER A kR ISBN/ISSN EHIER
HHET - EEREDFHD |, - -

o 7 RISEH, LE— 'S B2

5B OBEEE 2021 BEAX/BENE | e 522

PR R - RETE | WEAE/W/RER/ | . P

4#& %Fm% rﬁ/IE’: 2 % =
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BRTHEONTAMBEZEB L, EHMEL LRI TDI LN TEDLDIC, BIEITD

P i Revi : ) ) ) ) . )
reparation and Review Students deepen understanding and improve how to plan therapeutic strategy, formulation, and basic precautions in the
treatment of various diseases as pharmacists.

In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods
Evaluation Method

Textbook and References

Clinical Laboratory Medicine

EL

A

8L ARZ—

Mon.3Period,Mon.4Period

2Credits

TOMOYUKI OE,MASAHIRO HIRATSUKA,MASAMITSU MAEKAWA,YOTARO MATSUMOTO
O

YPH-PHA311J

HARE

O

LEICB T 2BAREOREE, REEENRIFEORRE LTRIZERDE(EZRBNICIRZ, EEOBH. 25U
ISBEOEIZLTELTHD, LT, BEAREBEZERTI2FIREORELZERTILICBEVWTHLEETHD, #EE
TIRZDESBREAL S, BRREOERIA2EIZTEERBEORELBRIILLHIC, BHE L LTOBRRET -2 0D
SiA. BEH. EHN, EENZERCAHELREOERERBER T -7 — X1 FEYLEELOBELEZ 5,

Clinical tests in medical care are used for diagnosis and medical treatment, because the objective evidence of
physiological changes resulted from disease can be obtained. Therefore, studying each clinical test is important to
understand the symptom resulted from a disease. This course covers how to read clinical data together with patient
background (genetic, age, physiological, complication, etc.) and aims to help students understand the relationship
between clinical test and disease specific symptoms.

BHEORNE T REEEZHICER Y 5700 (0, AROLER & RKRREMEICET 2B NNFEEET 2, Bic, E4
DEBEICGCIBREHBEZIEZTE D LS 2B 27012, EYRROERIMLICET 2 EANMB L K BET 5,

Basic knowledge of typical symptoms and the meaning of clinical data are acquired in order to understand each disease
by physiological change. Basic knowledge for personalized medicine are acquired in order to make an administrating
plan for individual patient

RIRESHH#  Introduction: Clinical Laboratory Medicine E1-(2)-@); E3-(3); E4-(2)-@
—Z — XA REEYEE | Personalized medicine | E3-(3)-1-1,2,3
—Z— X4 REYEE I Personalized medicine Il E3-(3)-®@-1,2
— 5 —X A4 REYEE Il Personalized medicine Il E3-(3)-@-2,3
—Z —X A4 REYEE IV Personalized medicine IV E3-(3)-3-1,2,3
— 5 —X A4 REY)EE V Personalized medicine V. E4-(2)-@-1,2,3,4
% Symptoms E1-(2)-®-1
. ERED DA Analysis of endogenous compounds  E1-(2)-@-1
9. WY WEHED%EI Endocrinology test | E2-(5)-@,®
10. A WMEEDREIl Endocrinology test Il E2-(5)-@,@
11. #&fEFH&REl Genetictest] E1-(2)-@
12. EEFBREI Genetictest!l E1-(2)-@
1 3. HAEYRE Microbiology test
14, M- £BHREREEBRDOET  Practical work for blood and physiological tests
15, 7—5—X4 FEYEE VI Personalized medicine VI E1-(2)-@; E3-(3); E4-(2)-@

PN oEwN =
S I =

Lecture

ERPICTINTRAEPL R -t OREBEEICFHET 2 (100RBRE L& E 0SB0 + HERE).

£, £x7, kA kR ISBN/ISSN B
RPEOLOOWKET | e puzs e 2010 sxE

HETEE 3 AR

R D 1= & DEGRIGE -
N RTyy o P

HEF. aKE & 2011 sEE
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Preparation and Review
In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Pharmaceutic Laws 2
EL

E

8EAXAXRZ—
Tue.4Period

1Credits

TOMOHIRO KONNO
©)

YPH-PHA381)

HARE

O

TR, ZREE LTHRICBLOEBZT)BICHEL B2 [EER, EFREREORE. AYERVREMHOHEREICH
THEE (UT [EEE] SRR ). TEREE] [MERVRBHREREE] RUZOBESERER. BRERIER, #
SREERERZICOVTERT 5,

In this course, students will understand several laws to be necessary when they will be active as a pharmacist in society
in the future: e. g. “Pharmaceutical and Medical Device Act,” “Pharmacist Act,” “Poisonous and Deleterious Substances
Control Act,” “Narcotics and Psychotropics Control Act,” and other pharmaceutical related laws, medical service related
laws, and social security related laws.

EHIMERARE RIBZ T, k. EFEE LTHRACBEWTEBHZTSBRICLEEAS [EEE] 2L, BR. RBRE
REEREERT D, CNOEROBE, RBZZ2U, FHMHIPEROEVWFE LTAZROONTWI DA ZRH L. BR
EREERTES LSS,

A pharmacist state examination is contemplated, and students will understand “Pharmaceutical and Medical Device
Act,” and medical service and insurance related laws to be necessary when the pharmacist is active in society in the
future. The aim of this course is to help students learn the purposes and changes of these laws, recognize what the
pharmacist as a medical bearer is required, and utilize the laws concerned.

BLHE AN L GF), BB R G

Instructor: Takahiro Kimura, Tsuyoshi Ishibashi

1. RFEmOEdwm, RE. XHEBRESOERK  Mission and ethic of the pharmacist, Pharmaceutical related laws outline
EERCEFOFESEZDHL, EEOBVWFTHLIERMORINZBMT L & b(C, EHEE LToFEmE, £aEERICKRD
REBEE 5T 5,

B AR

a7Ay A-(D-0,06, A-(2)-0.08,

2. FHIEME  Pharmacist Act

ANEHBICEDLZEFENE LTITENT 272010, BFMOER, 131, E(BICEII2ATL2BR TS, £-B8Er7L0
Bhlz33,

1Y KA

274V A-3)-0,@, A-(4), B-(1), B-(2-®, B-(4)-®

3. % (1) Pharmaceutical and Medical Device Act (1)

EWERICBIT2ENEEERZFOER, UER, EER - EEESBERTEICOVTEY, EELRZOIURWVICETIH
FEIZDOWTERT S,

B KA

a7hy B-(2)-@

4 F#E (2) Pharmaceutical and Medical Device Act (2)
EEROBEL OERETOTALR EERBICOVTEY, BERTERAE -
BY AN, AiE

a7hy :B-(2)-@

REWEIZOVWTIEET B,

5. MERUVEBHEIEEZ  Narcotics and Psychotropics Control Act

FRER, M, BEAFREOIBRVICHRIBEICOVTREY, BEH, XK, ®H~AA, BEEDZEOILAIEICHR SR
ICDOWTERET 5,

BY AN, AE

274V 1 B-(2)-G®

6. EYRVEIYEGE - EYAEREEZL Deleterious Substances Control Act

SR OBIBEWNICHRAEEICOWVWTERY 3, EYHRUSRUVBEEESERZOREL, MREHEEHICOVTHESR,
1B KA
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a7AY :B-(2)-0,3

7. EEE BEORD, BIEBWEEHEFSESZ  Medical Act, The history of the harmful effect, Side effect victim
relief system

EEOBREEROIBWFOETY, EREMEHICEHTIEREOREICOVTERY S, EERFICL 2BERELEH
EIoW\WT, EHFEROZEI%FR,

B AR

274V 1 A-(1)-G), B-(2-@

8. fEER(RRRE. SRMEZE, BFBIBYUIMAIZ  The health insurance method, Price standards for medicines prescribed
under the Health Insurance System, Medical treatment charge rule

HAOHSREFEORKREFV, MHORE ERE BUOEEES & EXMOREICOVWTERET S,

BY KA

a7 AhY A-(5)-@, B-3)-0,@, B-(4)-0,®@

Teaching Methods Lecture

£ HER(100%) 12 &L B,
Evaluation Method
Evaluation is performed comprehensively based on the final examination (100%).

Textbook and References

e EE4 HRRAE HARE ISBN/ISSN BRIES!
ERER - BHIEROMGE

SE HFEE
By (EER) HEAWL el
EEGEAE (EIR) A sx®

Preparation and Review

EEARITEXPEREABRHBEELE (http://www.jshp.orjp/cont/10/1015-1.pdf) ICIBFIN TV R EEZERMICERET

In Addition 2.

<FTLRTT—>
Notes A=ITTHRAY P> TH OIEEHHEENZE CHERANEICIT S,
E-mail: hourai6316@yahoo.co.jp

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Non-Prescription Medications and Care
PR

BHRwME

8L ARZ—

Intensive course

1Credits

YOSHIHISA TOMIOKA

O

YPH-PHA377)

HARE

LUBBIHEAAAREXEENB L LT, FRLIVHIBERO L 7T T - G 7XTa 5= a v XiEe BRBICEIT2N
NEELTREERDZ LTS T - BRER, FBTFH. AREE. B - B KEERZICEHT 258 - BEZRER,
OTCEERBDBIEFERICOVWTER, FEFIEHICLZ P TV EZ0MIEEFR, £lohh ) D EFEMEIE. SHEEE
BEOEEREFV. LRETOF—LEEO—BEL LTOEY A, M. BR, T8 BFE. KRFCHCERRME LToiE
2B 5RDRENZEZDHEEET 5,

REL, BROPREZLLBIDABIL-TICL2AE. RBE. TR/mETI,

This course is related to the Higashi Nihon Dai-shin-sai (Great East Japan Earthquake) and is related to self-care and
self-medication support for local residents from normal times, and self-care and health management, disease prevention,
public health, disaster prevention and mitigation, disaster medical care, etc., which are required as emergency
responders. Learn knowledge and attitude for then. Learn about proper use of OTC drugs. Learn triage by pharmacists
and how to respond. You will also learn about the importance of the family pharmacist system, multi-professional
collaboration, and the role of a member of team medicine in a broad sense, and the future role of a pharmacist working
in hospitals, pharmacies, governments, companies, and universities. Classes include lectures and tours, as well as small
group discussions and presentations.

LKERELLYUI VR (EEAKEXOHE)

cERARKEXKORBRERFE X, KERICBT2EAMOKE (MY T7—2 BEEE, ARBEOHR) IOV T, B
M TEFIEZ B TE %,

- RBFICEIT2BE0ELT ST E, BEEORKBTFE - BEDT-DOBEYAXEREERETE S,

Understand the role of pharmacists in disaster medicine and public health based on lessons learned from the Great East
Japan Earthquake.

2. M ER O REXE (FREOKE)

CRTTT NI AT A= a vKEBICEITA0TCEESZOBIEMER & EAEIC K 2 ERIBHOEY FEsi &
%,
ST D YU DIFERRIED - R OMEEZBER L, HIBEROBRRIBEICTST 2 FHEIRTE S,

Explain the appropriate use of OTC medicines and the methods for supporting self-care and self-medication in the
community.

Describe the importance of the "Family Pharmacist" system and interprofessional collaboration within the healthcare
team.

3. ZBEEE L F v ) TR

cRbR. ER. TG ¥, KFEVLWLERIBERICH T2 EFMOKRINZER L, ZHEEE (F—LEH OFTO
BEOEEEZRATE 2,

- HIBEEREEERZ 5B E LT, BREDL S AEFMZBEETH. BEOF YU TEY a Vv Z2ZANARANOMLD I L
AN GE-- I

Identify the diverse roles of pharmacists across different sectors (hospital, pharmacy, government, industry, and
academia) and discuss their future contributions to community health.

4 RERREAI 2=~y

=T TORE - FREBL T MEBERICHIT2FEEERHL. ZOBRARERENICE LD, RERTES,
Demonstrate the ability to research, discuss, and present solutions to community healthcare challenges through small-
group active learning.

i EA ). X KT GB. BB XE GPH. FEIRF Gb. & &5 (b, &% EF Gb. KEH £— G

1. #im =M

OTCEEF., 77T - A TATA4r—2 a vy OERNA#EZZER, RARKEXEEICE T 2AXZHEORIEEMD,
KEWBIZOWTEEHT B,

Learn basic knowledge of OTC medicines, self-care and self-medication. Learn about the response and activities of
university faculty members during the Great East Japan Earthquake.

A-(1)-®-1,3,4; A-(1)-@-1,2,6; A-(1)-B3-1,3; A-(1)-@-4; A-(2)-DO~®); A-(3)-D,@; A-(4); B-(1); B-(2)-®@; B-(3)-@; B-(4)-
D-4,5; E2-(9)-1~3,5~7; F-(5)-®-1~3, F-(5)-3®-1,2,4; F-(5)-@®-1

2. OTCEEREN%E (1) B
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OTCEERICEb 2 AR, OTCEERDHHE. OTCEERCEREEZEAV L IATAIr—a v a3y

Learn the laws related to OTC drugs, classification of OTC drugs, and self-medication using OTC drugs and pharmacy
drugs.

A-(1)-@-1,3,4; A-(1)-@-1,2,6; A-(1)-3®-1,3; A-(1)-@-4; A-(2)-D~B); A-(3)-O,@; A-(4); B-(1); B-(2)-@; B-(3)-@; B-(4)-
(D-4,5; E2-(9)-1~3,5~7; F-(5)-D-1~3, F-(5)-3®-1,2,4

3. OTCEEREH4 (Il) IKEH

OTCEXEMICEH 25, OTCEERDHHE, OTCEERVCEREEREAV L IATAT—a v a3y

Learn the laws related to OTC drugs, classification of OTC drugs, and self-medication using OTC drugs and pharmacy
drugs.

A-(1)-@-1,3,4; A-(1)-@-1,2,6; A-(1)-®-1,3; A-(1)-@-4; A-(2)-D~®); A-(3)-D,@; A-(4); B-(1); B-(2)-®; B-(3)-@; B-(4)-
®D-4,5; E2-(9)-1~3,5~7; F-(5)-@®-1~3, F-(5)-®-1,2,4

4, ERTOXE (1) FE

ERBICBHET7ARVTTERLTIATA =2 a VI OVWTHEREZZEL TR,

Learn primary care and self-medication in pharmacies through lecture exercises.

A-(1)-®-1,3,4; A-(1)-@-1,2,6; A-(1)-3®-1,3; A-(1)-@-4; A-(2)-D~B); A-(3)-O,@; A-(4); B-(1); B-(2)-@; B-(3)-@; B-(4)-
D-4,5; E2-(9); F-(5)-D-1~3, F-(5)-3-1~4

5. ¥RToxiE (1) #

BRICBIB T 74TV T TERLTATAr—2avIZOWTHERETEBL TR,

Learn primary care and self-medication in pharmacies through lecture exercises.

A-(1)-®-1,3,4; A-(1)-@-1,2,6; A-(1)-3-1,3; A-(1)-@-4; A-(2)-D~®); A-(3)-D,@; A-(4); B-(1); B-(2)-@; B-(3)-@); B-(4)-
@©-4,5; E2-(9); F-(5)-D-1~3, F-(5)-®-1~4

6. KEXL (1) K- =i

RAAKEXIFOEFMNIC & 2 IEEFN,

Learn the support of pharmacists during the Great East Japan Earthquake.

A-(1)-0-1,3,4; A-(1)-@-1,2,6; A-(1)-3-1,3; A-(1)-@-4; A-(2)-D~B); A-(3)-D,2; A-(4); B-(1); B-(2)-@; B-(3)-@; B-(4)-
®-4,5; E2-(9)-1~3,5~7; F-(5)-D-1~3, F-(5)-3-1,2,4; F-(5)-@

7. KEXG (1) EB

RARKEBXFFOEFENIC &L 52X EZFN,

Learn the support of pharmacists during the Great East Japan Earthquake.

A-(1)-®-1,3,4; A-(1)-@-1,2,6; A-(1)-3-1,3; A-(1)-@-4; A-(2)-D~®); A-(3)-O,@; A-(4); B-(1); B-(2)-@; B-(3)-@©; B-(4)-
D-4,5; E2-(9)-1~3,5~T7; F-(5)-®-1~3, F-(5)-®-1,2,4; F-(5)-@®

8. EERBER kE

HIgER. ER. BEMA~OBERREDOH YA EFEI,

Learn about the approach to providing drug information to local residents, doctors, and nurses.

A-(1)-@-1,3,4; A-(1)-@-1,2,6; A-(1)-3®-1,3; A-(1)-@-4; A-(2)-D~B); A-(3)-O,2; A-(4); B-(1); B-(2)-@; B-(3)-@; B-(4)-
(D-4,5; E2-(9)-1~3,5~7; F-(5)-D-1~3, F-(5)-3-1,2,4; F-(5)-®

Lectures, seminars, SGD, role-playing, experiential learning
SGD: 1 session

Teaching Methods Experiential learning: 6 sessions (mobile pharmacy)
Role-playing: 4 sessions
Evaluation Method ZEDLKR—=F (100%) %#H & IFHET S,

Textbook and References

£z, B4 KRt R ISBN/ISSN EHIER

K| -8 D K E T

FAMOLDORERNR | bk wsimasm o B

<= ayIb

5 don and Revi T BEENECIOEELASEEOMEER A5,

reparation and Review BB BENROWEL L 05, ERRAEZOBHONTRIEZEEBEE 0, BREED S,
FTARTT]—

In Addition A=V TTRAYV XV FERS>THOEFDZ &,

E-MAIL: ytomioka@tohoku.ac.jp

144



Notes REEDRAY 1 ARBIE. BE  ZYLRRIHEORRBB L LT, E2RANEZRBETHO0ERELY £,

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject Clinical Communication Skills

Departments p-3=ab Sk

BEXS PAES

Semester 8L AR~

Day - Period Intensive course
Credit(s) 1Credits

Instructor YOSHIHISA TOMIOKA
Practical business O

Course Numbering YPH-PHA301J

Language Used in Course AAEE
Course of Media Class
Main Subjects O

BE - AEFE HoBELONELEL TEFOOE, 1. REZERL. EEBEMRZEET 2 7-0ICRILDELRNEEN
EHIZDO 5,

Objectin Class subject and | #5#13, #E&ERL L HICDAMINL—TICLBHE, K. THETI.

Object and summary of

class and Goal of study Through dialogue with patients / consumers and other occupations, acquire the fundamental ability to understand the
psychology, position, and environment of the other person and to build trust. In the class, surveys, role
play/presentations, and discussions are conducted by small groups together with lectures

BERBEOER. REMEL L. BEAHZIEL. EFNALARIZIRRTED L5145,
Goal of Study

Based on each patient's symptoms and laboratory test’s data, pharmacotherapy/treatment strategies can be planned
and presented of actual prescription examples

Contents and Progress B EA @), BEORT b, EE /X G

Schedule of the Class
12, fEFRE (1) Case study (1)
A2 —YaveERNBRY -2y LaAI2a=25—2a Y AFNICDOVTER, BLAILEDEIA, 7L —LFIED
HEAR%ZHBETE S,
A—L7LA%BL T, 2BEBERRSE OIS % FI,
Understand the fundamentals of communication and basic social communication skills. Explain the protocols for
delivering "bad news" and the fundamentals of handling patient complaints. Acquire practical skills for interacting with
patients with Type 2 diabetes through role-playing exercises.
A-(1)-®-1-4,; A-(1)-@-1,2,6; A-(1)-®-1; A-(2)-3; A-(3)-@; F-(2)-@-1; F-(3)-D-1; F-(3)-®-3; F-(4)-D-1,3; F-(4)-@-1;
F-(5)-@-1; F-(5)-®-4

3 - 4, JEFRET (1) Case study (2)

A—L7LA%2RBL T, BHEERBERENDTGEZS,

Understand the fundamentals of communication and basic social communication skills. Explain the protocols for
delivering "bad news" and the fundamentals of handling patient complaints. Acquire practical skills for interacting with
patients with neuropsychiatric disorders through role-playing exercises.

A-(1)-@-1-4,; A-(1)-@-1,2,6; A-(1)-3-1; A-(2)-®); A-(3)-@; E2-(1)-3)-10; F-(2)-®-1; F-(3)-D-1; F-(3)-®-3; F-(4)-®-1,3;
F-(4)-@-1; F-(5)-@®-1~3

5 - 6. EFIRE (1) Case study (3)

A—LTLA%ZBLT, TLALF—HEBEE~NDORIGZ RN,

Understand the fundamentals of communication and basic social communication skills. Explain the protocols for
delivering "bad news" and the fundamentals of handling patient complaints. Acquire practical skills for interacting with
patients with allergic diseases through role-playing exercises.

A-(1)-®-1-4,; A-(1)-@-1,2,6; A-(1)-®3-1; A-(2)-B3); A-(3)-@; E2-(7)-©@-1,2; F-(2)-@-1; F-(3)-D-1; F-(3)-®-3; F-(4)-
®-1,3; F-4)-@-1

7. MAaIIaz=4 - a>vnEAK (1) Basics of interpersonal communication (1)
BREBLTHAII == a v RFLERES,
Develop interpersonal communication skills through practical exercises.(1)

A-(1)-@-1-4,; A-(1)-2-1,2,6; A-(1)-B-1; A-(2)-B); A-(3)-O

8. WATIIaz=/s - a>roEXK (Il) Basics of interpersonal communication (2)
EREZBLTORAII 2= —3a vy AFLERES,
Develop interpersonal communication skills through practical exercises.(2)

A-(1)-@-1-4,; A-(1)-@-1,2,6; A-(1)-B-1; A-(2)-3); A-(3)-D

9. WATAIaz=4 - avoEXK () Basics of interpersonal communication (3)
HBEZzBL AT A==y a v RFLERS,
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Teaching Methods

Evaluation Method

Textbook and References
=4

BB T £ R b U —

Develop interpersonal communication skills through practical exercises.(3)

A-(1)-@-1-4,; A-(1)-@-1,2,6; A-(1)-®-1; A-(2)-3); A-(3)-D
SGD, Role-playing

ZEDLKR—F (100%) %#H & IFHET S,
Evaluate based on each report (100%).

EEL H AR HARE ISBN/ISSN ERES

EX__ = HFEE
X EFEHE = LS PEE
EEIEN & EFEDF-HD
ATaz4— v ER RSHH ES) sEE
HAK

Preparation and Review

In Addition

Notes

T BEREMECICEELASEZOEEERZHT,
B HRNBOBEL LD, ERTEORDICOVWTRSEERTEHEE CHV, BREZRD D,

Preparation: Read related items in the reference book specified by the lecture time.
Review: Summarize the outline of the lecture content. Learn the parts of the lack of understanding in the reference book
related items to deepen your understanding.

SGD: % 1~6FE., A—LFLA & 1E~9[H
HEIB & DAY @ ARBIEERFHRAMBO—2 & LTHIZIZEPERBBOEEERY £7,

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of

preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject
Departments
HMEXS
Semester
Day - Period

Credit(s)

Instructor

Practical business

Course Numbering

Language Used in Course

Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods

Pharmaceutical English
4th Pharmacy

&

8 Semester
Tue.3Period

1Credits

TOMOHIRO KONNO,ATSUSHI MATSUZAWA,NOBUYUKI TAKAHASHI,YOSHIHISA TOMIOKA, TOMOYUKI OE,NAOHIKO
YOSHIKAI

YPH-PHA302J

REBLHARE
English and Japanese

O

EPHREE, BRNARE CeREARPEREOMMCEREES L. £FMNRIIEH 50—/ ULICERZEZ 3H D
THICERETHD, AFEETIR. FPFIEETAVONIABCRRLZZIEEHICERNAII 22— a v ORREZE
(ZLzBMET S,

Pharmacy English is important for acquiring knowledge and information in advanced pharmaceutical fields from an
international perspective and for globally exchanging information from a professional standpoint of view. In this lecture,
we aim to learn the terms and expressions used in pharmaceutical fields and to develop a sense of international
communication.

PRI EEEZONDLER. EWR. ERROFMNLREORE. AEZERL. ERICHEROIE, ik, *
BICAWSZENTER LS ICRS,

Understand the specialized English terms and usage of chemistry, biology, medical care which are considered to be
necessary for pharmaceutical English, and can be used for collecting, exchanging and transmitting information.

1EHE A1V 2 FEBEERELLORT P2 —LHHA G-3)
Konno Guidance Lecture overview

2 HMNR(ER) EMREFRBY —TAV T - 7A4T4 V7 HREFMRXOBRERAS - EEHEEBROEELE FR,
A-(5)-@, G-(3)

Matsuzawa English reading and writing in biology

Learn composition of the paper to read and write it by yourself.

3EBE) EEREFREII1-/—Yay HREBEZ2HBEBLIAMREOFERLZLLICKBETCOIAIA=r—avie®
B42, G-3)

Takahashi English communication in medical care

Learn English communication based on a lecture by a native speaker.

A EFE) BEREFRBY —TAV7 - 747147 EERXELZERL. SEIFABALRTE LZEXDHEHAILTIC
DNTES, A-(5)-O

Tomioka English reading and writing in medical care

Understand medical documents and learn English sentences in various scenes.

S5RTIE) CEREFEEII 2=~ a3y HRE (BFE. #HEK) TOERHERFIOVLTER, A-(5)-O
Oe English communication in chemistry
Learn basic English conversation at a laboratory.

6EME) LYy T—ay HEETOILEYT—2aryoO0TER, A-(5)-O
Yoshikai English presentation
Learn scientific presentation in English.

7 EH(E) BERE HEETOT/LEYT—YavEERETSE, A-(5)-0,G-3)
Konno Practice
Practice English presentation

8 I () MARE HEETOI/LEYT—vavEEETE, A-(5)-0,G-(3)
Konno Practice
Practice English presentation

Lecture
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FEmGBO%). BLPLER—=FGB0%) LY EFHET 2,
Evaluation Method
Evaluated by class performance (50%) and report (50%)

Textbook and References
£4 EEE AR HARE ISBN/ISSN BRHER|
BE LAV

Not specified

Preparation and Review
In Addition - REMOREEEE IERREKRT D, Lecture schedule will be notified on a message board.

A=W ETTHRAV MAV PR THLRFDI &, BBEIDOEBLIIFEFEEEREZSRI LI L,
Notes
Make an advance appointment via e-mail or other means. (See student handbook)

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods

Evaluation Method

Textbook and References

EE

Preparation and Review
In Addition

Notes

EE4

Advanced Training in Pharmacy 1
=

A

6tAXARZ—

Intensive course

6Credits

YPS-PHA391)

HARE

O

ERRFEB TRALERNAMB CERERIM 2 AENICEEIIF2 2 L&Y HRBEZERT 28ENZESBT 2,
AEEBIE, SFERUBRICEBEINIREARTLEL SINDIENEFINIT 27000 E LTHEDIFOND,

Students will develop skills to solve research themes by organic association of the practical knowledge and basic
experiment skills studied in basic pharmaceutical training. This training are located to develop skills that are necessary
for Research Training held in 5th and 6th grade.

MERELEBELD AT, RELERT 20D FELZRENICER. EREERITTE 2,

The purpose of this course is to understand research themes and do experiments thinking the purpose to achieve
themes logically.

BEINABFOHRELN L. T—IHEXAONTEREZITS, eHI. AHFTITONZELIF—ICBMT 2,

Students do training based on the theme given by the supervisor of the laboratory. Moreover, students are required to
participate in the seminar held in the laboratory.

G-(1)-1~4, G-(2)-1~3. G-(3)-1~6
Lectures, seminars

EEBCE IS —OBRYERCEDIE, FES (100%) £ YAA~DTFHET 5,
Evaluated by the supervisor of the laboratory.

AR AR ISBN/ISSN BRIES!

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of

preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject Advanced Training in Pharmacy 2

Departments p-3=ab Sk

BEXS PAES

Semester 78t ARK—
Day - Period Intensive course
Credit(s) 12Credits
Instructor KFEHE

Practical business
Course Numbering YPH-PHA392)
Language Used in Course AAEE
Course of Media Class
Main Subjects O
EREFET CFALERNMBCERERTIM 2 B ENICBEEDIT 22 LIckY . MRBELZERT I8NEEBET 5,

AEEBER, EFEFHBEARNREZHEL. bERUBICERINIFEARATLELINIRNZBICHT 270060 E L
Object in Class subjectand | TfIBDIF b3,

Object and summary of

class and Goal of study Students will develop skills to solve research themes by organic association of the practical knowledge and basic
experiment skills studied in basic pharmaceutical training. This training are located to develop skills that are necessary
for Research Training held in 5th and 6th grade.

MERELEBELD AT, RELENT D0 DOFELZRENICEZ. ERZEERITTE 5,

Goal of Study The purpose of this course is to understand research themes and do experiments thinking the purpose to achieve

themes logically.
BEEINEHBOXEND, T—INEZXONTREZTI, LI, PBTITOhNEEIF—IC5MNT %,

Contents and Progress Students do training based on the theme given by the supervisor of the laboratory. Moreover, students are required to
Schedule of the Class participate in the seminar held in the laboratory.

G-(1)-1~4, G-(2)-1~3, G-(3)-1~6
Teaching Methods Lectures, seminars

) EEBCEISF—OBRYBERCEIE, FES (100%) £ YAA~DTIHET 5,
Evaluation Method .

Evaluated by the supervisor of the laboratory.
Textbook and References

EE EE4 AR HAREE ISBN/ISSN ERIES!

Preparation and Review
In Addition
Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject
Departments
HMEXS
Semester
Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Basic Training in Biopharmacy and Pharmacy Practice
T

A

8L ARZ—

Intensive course

4Credits

EMIKO SATO,YOSHIHISA TOMIOKA,MAYUMI SATO,NOBUYUKI TAKAHASHI,MASAHIRO HIRATSUKA,YOTARO
MATSUMOTO,YUU MIYAUCHI,SEIKO YAMAKOSHI,YASUTOSHI AKIYAMA

O

YPH-PHA493)

HAGE

O

EECERRFRRZEEICSH LAERZMVAVTWITZ LS ICAhZ 010, BEEFRERS - BEEFEREZICKIL-
T, REAT, A S LORA), RERG AR CEXRMBLTE OB & 4 25053 - it - BEZBET 5,

EEEFEE 2 (OSCEEE) LOSCEZRAT, RI¥2EAEE, ¥ 2REEBLT D, FICEFZFET L - aT7HY
FaTLCEL TV, RERE CEARHMBEBONRZMATITHR S,

Learn the knowledge, skills and attitudes that form the basis of the pharmacist's duties, such as dispensing, preparation,
medication instruction, etc., in order to participate in the medical and health insurance business and open up the next
generation.

This practice is done inside the university prior to pharmacy practice in hospital and in community.

The first half is the basic practice and the second half is the development practice with the clinical pharmacy exercise 2
(OSCE exercise) and the OSCE in between.

Mainly in accordance with the core education model core curriculum, in development practice, we add original contents
of our university.

BE - EFEAUOBRICL L, EFHEE LORRCERLE EORKRS TEREYT 27200, EMEEOERE, F—LE
B EREERANOSEICHBREANEEZEET 5,

(1) ZEPERPRDERE
EEOIBVWFELTKROONZEFBZBY)RREECTRET 2700, EXAOERET 2BARS THERIBR L EFNER
DEANL RN EBET S,

(2) WAHHAICED <
WAHAICEDWEBRERELRLTHEICEITT 37010, EXROBREEBLACERNNRRER BB S,

(3) EMFEDEE
BEICRE - ELEYERELZRMTZ720I10, BUICBEBREREL/-LT KEZEL CFHEL. BYAEERIER
RIS, B4 0BEICELEYREE BF - EiE - FHATE 288N ZEBET 5.

4) F—LER~DSE
EREE vl T, ZRENEE - BN EEPLOF—LERICEBNICSEY 27012, F-LAERICEIT 2 ZHED
BREEBREZEBBIDLLDIC, BREHBL, LY RVERDRI, RELEEHITE 2,

This training will comply with the "Model Core Curriculum for Pharmacy Education -2015 version" Based on a patient-
oriented perspective, in order to become active as a pharmacist at clinical sites such as hospitals and pharmacies, the
students need to acquire the basic matters necessary for practicing drug therapy and participating in team medicine and
community health care.

(1) Fundamentals of Pharmacy Practice
In order to properly practice the activities required as a medical person, the students learn about the basic mental
attitude and the basic flow of pharmacological management at clinical sites.

(2) Prescription Processing, Medication Preparation, and Dispensing
In order to safely and properly carry out dispensing work based on prescription, the students acquire basic dispensing
work including supply and management of medicines.

(3) Practical Application of Pharmacotherapy

In order to provide safe and optimal medication therapy to patients, the students properly evaluate the medical
conditions by appropriately gathering patient information, propose and apply medication therapy suitable for each patient
based on appropriate medicinal information, and then evaluate applied medical therapy.

(4) Participation on Interprofessional Collaborative Work
In order to actively participate in team-centered team medicine in which multiple types of medical workers collaborate
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and cooperate in medical institutions and communities, the students understand the role and significance of multi-
occupation in team medicine, share information, propose and practice better medical examination with other co-workers.

Contents and Progress
Schedule of the Class

Basic training:
It aims to provide students with the confidence, skills and knowledge needed to efficiently and effectively carry out their
responsibilities as trainee in the hospital and clinical pharmacy.

Learning outcomes
© Verify the legality, safety and appropriateness of prescription order.
© Prepare the medicines (powdered, liquid, tablet) in accordance with a prescription.
© Inspection that the quantities of medication are dispensed accurately.
X © Listen to the patients, and understand their needs and what matters to them.
Teaching Methods . . . . . .
© Advise patients on the safe and effective use of their medicines and devices.
Advanced training :
Demonstrate the characteristics of a prospective professional pharmacist by learn a more specialized knowledge and
techniques of the pharmaceutical care.
Acquire the ability to keep professionally throughout their careers with developments in medicine and pharmacy.
(Main contents: "Vital signs" "Side effects and physical assessment" "Informed consent" "Pathological analysis and case
presentation" "Sterile preparation of anticancer drugs" "Radiopharmaceuticals" "Pharmaceutical management" "Danger
prediction training" " Small group discussion ")

FERGO%). LRE— (0%, =7 v 7 (20%). REMRRITME(10%) FDHERZMKL, BEKISTHET 2,

Evaluation Method Grading will be decided based on class performance (50%), reports (20%), rubric (10%), and the quality of the student’s

practical training performance (10%).

Textbook and References

Ex3 EEH R AL RS ISBN/ISSN BRIER
3RTYTTRR BFE HRARHEY IBELE . =
£%ET  POINT BOOK REI77=%7v7 4 20255 B4R ek

Preparation and Review
In Addition
Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject

Departments

HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Hospital-based Clinical Clerkship

9t ARZ—

Intensive course

10Credits

YOSHIHISA TOMIOKA ZEFE#H &
O

YPH-PHA494)

Japanese

O

EEREFFEREB L. [EFEETTL - a7HVF2TL4] ICERLT, FRETEA, #F - BEEFE (7 - ABHOH
B EHFE Y NEAL OEHNFEERARS). DIEK. EREEEDR FREBFOXRR. —RFRICETIHERES (F-L4
Ef. 2EHER). PALEERE (LYXYFzv o, RHPAKRR) LE2G6RL. UTORE (KETa7HV/NER)
BB 5, £7-. UREBRR CHENLEBICEIINRRLEERHE - RY - AR 282 (BRER) »'H5,

In this training, students will understand the practices and responsibilities of hospital pharmacists and acquire basic
knowledge, skills and attitudes about pharmacist skills such as dispensing and preparation, patient’s education, etc. so
that they can participate in team medicine.

TRREAMOER E BEEEERL. F—LEER - BEREERICSE T2 L5 10457010, RAS L URA, REHRY
B EDERIMER ICET 2 EANEEZEST 2,

To understand the duties and responsibilities of hospital pharmacists and to be able to participate in team and
community healthcare, the students acquire basic information on pharmacist services such as drug preparation and
formulation, and medication guidance.

(1) EFEEROER
QEEFRICHE TR 0EZ (A (1), (2) 31
(2) MAHAICEDCRHEF
@A EALRERRBE, QUATAICEIKERRORAR, @OFF - £/RENY., RERE, BELE. OREROMIEL
BE OREEE-1, OXeEE -2
(3) EYEEDOER
DOEEFEROIEE., OEERFHROUNELTEM (B3 (1) 38B). OUAZRTLEYMEEOER AKTLRER). @05
REF L EMEEDOERE EMEEICH T DR & EER OITE).
(4) F—LEBE~DSE
OEFEEBICE T2 F—LERE, QEICH T2 F—LERE
(5) HIBORE - EE - BUA~DOSE
KERFERE & EAIED
(6) Zofth (HEMEZRTIHBOLESICETZZLRHY)

BEB. EFHRRICEIT2RFHLSEBRISOVTOEFHNLKRBZOA & LTIE, EELEF BRI EEE I3,
UTFo@l e lTtuns,

A - EEEFLA. EEMEH Ao
- HPADOTIFEEL, BT 7288,
& I EAE - ARBEEMENE, ZRMESDE %,
FEFRIA <R | BYERR YR,
- FERRIB DA,
RS - REAR, M OER. ORE, &,
- AEUEBIREE. ABREZET,
B EEE - BE MRS, BAHm, < HETHID,
- BMEBEED TR S CICREENEZED,
BEREE -HALRE. 52 - BR. TREE, #iEE. %
C ThAh A, BEME, - TAE., FREZET,
®E - TLL - TLAXEEEE (7 FE—MREX. THE. SEXWE. BEXZE0)
F—HKE - ZEEACREEEEE
- BRABEROERRIGOFHEET,
R - BB RRESE,

CEEVANREREE (Y ITLI P EED),
- RBERERRE (RBEREZED).
Pharmacy Practice in Hospital will comply with the "Model Core Curriculum for Pharmacy Education -2015 version" and

carry out the following contents. In addition, there are opportunities to attend, observe, and experience the contents of
distinctive operations at the training facility.
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Contents:

Fundamentals of Pharmacy Practice, Prescription Processing, Medication Preparation, and Dispensing, Practical
Application of Pharmacotherapy, Participation on Interprofessional Collaborative Work,

Participation in Community Healthcare, Medical Care, and Welfare (things related to works characteristic of the facility,
etc.)

F-(1)-@-4~7, F-(1)-®-6~15, F-(2)-D-2~3, F-(2)-@-7~11, F-(2)-®-9~19. F-(2)-®-9~15, F-(2)-6-9~13, F-(2)-©-8
~14, F-(3)-@-5~T, F-(3)-@-2~6, F-(3)-@-7~14, F-(3)-@-4~13, F-(4)-D-4~9, F-(4)-@-3, F-(5)-@-2~3

Teaching Methods Lectures, seminars, and practical training

FEA (20%). WEBYZXT L/ —F (BF - BR - Bl BLURRRERER FR (40%). FEIEBLHBEOFR
(20%). FEEEFMOFR (BIETFM) (20%) =EIFHES 5,
Evaluation Method
Grading will be decided based on class performance (20%), WEB system (diary / weekly report / self-evaluation), result
report (40%), evaluation by faculty (20%), evaluation by supervising pharmacist (20%).

Textbook and References

EE EE4 AR HAREE ISBN/ISSN ERIES!

FE EBHLVEEZBOERFTRARICOVT, RFHEZSEICERALEDOTRANIIED S,
Preparation: make an effort to do a preliminary study of the contents of the practical training for the following day or the
week in question, using the practical training plan as a reference.

Preparation and Review B8 EEANBHEEZWEBY X T AICHR. BRE LTERT %, BEICKET %, BEREOITHICOVWTIE, SEER
TFEV, BELERZRED D, RALRE - BEZEVHEL, ZHUBROEEICKEZ 2,
Review: register a daily and weekly report on the web system with a summary of the practical training content. Respond
to homework assignments. Study the various materials for areas of insufficient understanding to deepen attitudes and
understanding. Identify unskilled skills and attitudes and prepare for the following day's practical training.

EEREPIEEFRBEERICET 2ERRE CUEREE) MMERL-EZEERBOMETME (L—7Y v o) BlR) %
FRRIEHEY — L & LTHIBT 2 FETHHDT, HorLHEZBELT. NBRZEBRLTHLZ L,
During the practical training period, the outline evaluation (rubric) for practical training in pharmacy (example) prepared
by the Liaison Conference on Practical Training in Pharmacy (Ministry of Education, Culture, Sports, Science and

In Addition Technology) will be used as a formative evaluation tool, so please read through it beforehand and understand its
contents.
BB L DBELY  ARBIE. INETRALRBEEZER LT 2EFZHERMEO—DTY, BERICZHT R CEFEFRMNE
THIEEEZFERFEZF COFVZIRY BYZHEL TSN, £2, ZORNBOREREZREAREOZHEICEALTL
72X,

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Community Pharmacy-based Clinical Clerkship

8 -9t AXRE—

Intensive course

10Credits

YOSHIHISA TOMIOKA ZEFE#H &
O

YPH-PHA495)

Japanese

O

EREFEREZ G, [EFEEET/NV - AT7HVF274] ICERLT, EREFEA, RERFAR GRA. EE. %RE
2. BE), EYRRETE=4U 7 - BRES AR, REER. RERSE) CRRBELI TR EBRECRRE
BEHEZEC), #EEMR (OTCHRF . EEXE. PREXM, MHSES TSE. XEWEKE) B2FRL. UTORR
(KETAT7HVNEBR) BB 2, £/, HZEBRICHBNLEBICEI2RNRLEELTE - RY - KRT2BA1D
%

In this training, students will understand the practices and responsibilities of community pharmacists and acquire basic
knowledge, skills and attitudes about pharmacist skills such as dispensing and preparation, patient’s education, etc. so
that they can participate in team medicine.

EROHSWEI EEEZER L, HBERICSE TE2 L5108 570I10, RIERAF. EERRLEDOHELE -
. BN, EEEE gL 0Bb Y ICOWTOERNLRA®. k. BEABET 5.

To understand the social roles and responsibilities of pharmacies, and to be able to participate in community healthcare,
acquire basic knowledge, skills and attitudes regarding insurance dispensing, supply and management of
pharmaceuticals and other products, provision of information, health consultation and relations with medical institutions
and the community.

EE, BERRE

(1) EFEEHROER

@BKRIcB T 0EZ (A (1), (2) 281)

(2) WABAICEDCHAF

QWA HEA LERRBE BULFEE - BEELSD)
QMABAICEDIKERRZOAR AEERZOFAR)
@EE - ZEEMIS, RERE, EEHE (CREED)
COEEFOHIKLEE AEERZOFAR)

OLRLEE BUAEE  EERD)

(3) EYEEDOER

OBEBEROICE (CREIEY)
QEHERBEROUNE LFM (B3 (1) 28R) (CRERE - DEYEENOER)
QWA HETE EYEEDER (EYEEICH T353R EEVEROIM) (DEYEEDER)
(4) F—LEBE~DSE

ORI 1T B F — LERE

(5) HZDORE - EE - BU~DSE

fi (LR CREBNAEEBRTIRERLY)

OE=E GHM) EE - NE~0SH

O IRE (AREE. PREZER, BHREFE) ~0SEH
RFFATY =T, CLIXTA4r—avnEE

KERFEE & EHIED
(6) Zofth (HUZIER CHENLBERICETLIZLRY)

BH, BRRKICB T AR SEBICOVTOEFNLAKREEOP & LTI, EEHERRIRILMKFEEE T
UTFo@Y) & LlTtna,

A - BEBEEHLA. BEMEA A
c BADKFRE BT TR0,
o M EAE - AREMEILE. —XREBLE %,
FEPR IR < LB | BURERRYR,
- HEFRIE DA HHE.
DRE C REIR RIEOERE. DRR &
- AEMEIRRELIE. AEEZE L,
B E RS - PR E, MAHM, < bETHM,
- MIERE D FRE > CICREENRE R,
BHEEER - REXFE. 5o - BR. TRRE. BIEE. %
c Thbhh, RBAME, - AR, TREZED,
B TLL - TLLFRERE (7 PE-MREA EHE. JEXWE. BEXE2E0)
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Teaching Methods

Evaluation Method

Textbook and References

EE

Preparation and Review

In Addition

Notes

F—RE - BEHCRERERE
- R BEROERRICOFHEET.

RASAE - REMERRE,
CBBUANRERRE (Y 7VIYHEED),
- BREERRRE (REEREZED).

Pharmacy Practice in Community will comply with the "Model Core Curriculum for Pharmacy Education -2015 version"
and carry out the following contents. In addition, there are opportunities to attend, observe, and experience the contents
of distinctive operations at the training facility.

Contents:

Fundamentals of Pharmacy Practice, Prescription Processing, Medication Preparation, and Dispensing, Practical
Application of Pharmacotherapy, Participation on Interprofessional Collaborative Work,

Participation in Community Healthcare, Medical Care, and Welfare (things related to works characteristic of the facility,
etc.)

F-(1)-@-4~7, F-(1)-®-11~15, F-(2)-®-2~4, F-(2)-@-7~11, F-(2)-®-9~16,18,19. F-(2)-®-9~15,
F-(2)-®-9~12, F-(2)-®-8~12, F-(3)-®-5~7, F-(3)-@-2~6, F-(3)-®-7~10,12~14, F-(3)-®-4,7~9,11,12, F-(4)-@-3~
4, F-(5)-@-4~6, F-(5)-@-3,4, F-(5)-®-5~9, F-(5)-®-2~3

Lectures, seminars, and practical training

FEE (20%). WEBYRF4A/ —+ (HE - B3 - BEFHE) BLUORERRESER FE (40%). FEELEHEDFSR
(20%). fEEEHFEMOFT S (RIKTE) (20%) #EHICFHET 5,

Grading will be decided based on class performance (20%), WEB system (diary / weekly report / self-evaluation), result
report (40%), evaluation by faculty (20%), evaluation by supervising pharmacist (20%).

EEL H AR HARE ISBN/ISSN HRER

FE EBEHIVEEHZBOEBRARICOWVWT, EFHEZSEICERALEDOTANIIED S,
Preparation: conduct preliminary research on the contents of the practical training for the next day or week in question,
using the practical training plan as a reference.

BE  EEANREELZWEBY X TLAICH®R, BiRE LTEHET 2, BEICHDT 2, BEAROEBHICOVWTIE, FEER
TEU, BRELERZRDD, RALKE - BEZEVEL, ZHUBROEBICHER 5,

Review: register a daily and weekly report on the web system outlining the content of the practical training. Homework
assignments. Study the parts that are not fully understood using various materials to deepen attitudes and
understanding. Identify unskilled skills and attitudes and prepare for practical training from the following day onwards.

ERHREPIEEZRBEERRICET 2 ERSE CEREE) MMER L E2RERTOMTE ((L—7Y v o) (BlR) %=
FEREFHEY — L& LTAIAT2FETHDLOT, HONLHEZEBELT. ARZERLTHLI L,

During the practical training period, the outline evaluation (rubric) for practical training in pharmacy (example) prepared
by the Liaison Conference on Practical Training in Pharmacy (Ministry of Education, Culture, Sports, Science and
Technology) will be used as a formative evaluation tool, so please read through it beforehand and understand its
contents.

HEE &L DBEAY  ARBIE. INFTRALHEZER L I2ERFBRAMEBO—2TY, BRICEET SR UEFEKREE
THIEEEFEREZ COFVZIRYRYZHELTLLAEI WL, £/, ZORBORBRRZ BEAREOZHIEALTL
=20,

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of

preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject General Training in Biopharmacy and Pharmacy Practice 1

Departments R}

BEXS Mg

Semester 8LARK—

Day - Period Intensive course

Credit(s) 2Credits

Instructor YOSHIHISA TOMIOKA, SR #8% 8
Practical business O

Course Numbering YPH-PHA491)

Language Used in Course AAEE
Course of Media Class
Main Subjects O

B LUERICB I 2EREFEBREBICKLL, INETRATELEFZOERNMAIC OV, HANICERT ST
Object in Class subjectand | £ #BigEL 43,
Object and summary of
class and Goal of study The aim is to provide a comprehensive understanding of the basic knowledge of pharmacy that has been studied prior to
practical training in medical pharmacy in hospitals and pharmacies.

ERIMOBSICHEAERNEEZEREL, SATIZ LN TES,
Goal of Study
Understand and explain the fundamentals of the pharmacist's duties.

Contents and Progress 1. & LK pharmacy and society
Schedule of the Class HAEE ta—vZXL, BEAF A-1(1)~(6). B-(1)~)

2. YWEXRESF (1) physical pharmaceutical sciences
YMEOYBHMEE  C1-(1)~0)

3. YERES (2) physical pharmaceutical sciences
LEZME DL, £EELF - LEYEOREERE C1-(1)~(3)

4. {LFZREF (1) chemical pharmacy
t2HEOME & Rt C2-(1)~(6). C3-(1)~(5)

5. 1tE%¥%R%EH (2) chemical pharmacy
2—7y b HRFOEREEGDTF - EERZOLFE C4-(1)~(3)

6. 1LFXREZF (3) chemical pharmacy
BAMNEARHTEY C5-(1)~(2)

7. EYZREFE (1) biological pharmacy
£SO YL C6-(1)~(7). C7-(1)~(2)

8. &EMHRES (2) biological pharmacy
Sk IV NICEBMRT S, EERE  C8-(1)~(4)

9. B4AES hygienic pharmacy
fEELRE D-D1-(1)~(3). D-D2-(1)~(2)

10. EEES (1) medical pharmacy
EEHRFQ) - Eomd AL R E-E1-(1)~(4)

11, EEEF (2) medical pharmacy
EEBR(2)  BYAES LOEYARICRIIDER  E-E2-(1)~(11)

12, EEES (3) medical pharmacy
HEMLOY A TR E-E4-(1)~(2)

13, EE#EZ (4) medical pharmacy
EYPERICRII DR E-E3-(D)~(3)

14, EEEY (5) medical pharmacy
EOEFRES E-E4-(1)~(3)
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15, PR clinical pharmacy
bt - HR/EBICITENC F-1)~(5)

Teaching Methods Lectures, exercises

FEm(100%) & Y FHET 5,
Evaluation Method
Evaluated according to the Ordinary Score (100%).

Textbook and References

g4 EEL ARt HARE ISBN/ISSN ARES!

Preparation and Review HPHBASHEBRCBTL RILDOMFBAZICOVWTWEINE S EHERLTH L,

In Addition RB L 0ENY  BEFHERBREO—D, EMOEEL LTHFALMHBEZRY E5HaL L. BREFEBEBICOAIT S,

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

General Training in Biopharmacy and Pharmacy Practice 2
R

e

8EAXAXZ—

Intensive course

1Credits

YOSHIHISA TOMIOKA, 222 8% &

©)

YAL-PHA492)

HARE

O

1. Course Objectives

This course serves as the final assessment of fundamental competencies immediately prior to commencing Hospital and
Community Pharmacy Clerkships. The primary objective is not merely the recall of knowledge, but the demonstration and
cultivation of performance-based skills. Students are expected to perform appropriate techniques and patient
interactions based on sound clinical judgment within simulated clinical environments (mock pharmacies, practice labs,
etc.) as pharmacy student interns.

2. Course Overview

The course is conducted over four days using a mini-OSCE (Objective Structured Clinical Examination) format, where
students rotate through four stations per day. At each station, students will simulate fundamental tasks permitted under
the supervision of a preceptor during clinical rotations (e.g., dispensing, aseptic compounding, providing information, and
patient interaction). Periods outside of the examination are dedicated to self-directed practice in various domains to
address individual technical weaknesses, supplemented by feedback from faculty members.

3. Learning Outcomes

Through this course, students will demonstrate proficiency in the following areas:

Patient and Client Interaction: Pharmacy patient care, initial bedside interviews, outpatient reception, and home-care
services.

Preparation of Pharmaceuticals: Counting and measuring/compounding of powders, liquids, and ointments.
Prescription Auditing (Checking): Verification of accuracy and clinical appropriateness.

Aseptic Techniques: Hygienic handwashing, donning/doffing of sterile gloves and gowns, and IV admixture.
Information Provision: Medication counseling in pharmacies, bedside medication instructions, interprofessional
collaboration, and providing information on OTC (Over-the-Counter) drugs.

Professionalism and Self-Reflection: Strict adherence to professional grooming standards and identification badges
suitable for a pharmacy intern. Students must demonstrate the ability to accept feedback during the 2-minute post-task
sessions and clearly identify areas for personal improvement.

4. Course Methodology

Mini-OSCE: Progression through a 10-minute cycle per station (including task reading, performance, feedback, and
transition).

Self-Directed Practice: Independent practice in designated areas (e.g., Building C Practice Lab) focusing on IV
admixture, powders, liquids, ointments, tablet counting, OTC counseling, and medication reconciliation.

Development of Achievement Records: Students will compile insights gained and faculty feedback into an "Achievement
Report," which will serve as a personal development roadmap for their upcoming clinical clerkships.

EHIEMOBIE IS BELERNREE - BEZ L > T, FARCREREL EZRK I DN TE D,

Be able to practice the basic skills and attitudes required for the duties of a pharmacist, such as dispensing and giving
medication instructions.

HEHMKE, FHYBE, TA

1. 8% - kB/BEHELK (1) Patient and visitor reception
ERTHOEENS A-(1)~(5), B-(1)~(4), F-(2)-@®-1~®, F-(3)-0-1~4, F-(3)-@-1~3, F-(5)-®-1~4

2. B¥%E - kBFIGx (2) Patient and visitor reception
R TOPEEH  A-(1)~(5), B-(1)~4), F-(2)-@®-1~®, F-(3)-O-1~4, F-(3)-@-1~3, F-(5)-®-1~4

3. #B¥E - KBEWX (3) Patient and visitor reception
kRERE  A-(1)~(5), B-(1)~(4), F-(2)-@®-1~®, F-(3)-®-1~4, F-(3)-@-1~3, F-(5)-®-1~4

4. FEFDFK (1) Duplication of drugs
A F-(2)-0-1, F-(2)-@-1~6, F-(2)-®-1~8
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5. E#|DFE (2) Duplication of drugs
K#F  F-(2)-@-1, F-(2)-@-1~6, F-(2)-3®-1~8

6. EHFIOFK (3) Duplication of drugs
BEH F-(2)-0-1, F-(2)-@-1~6, F-(2)-3-1~8

7. EFDFAR (4) Duplication of drugs
FHEERA F-(2)-O-1, F-(2)-@-1~6, F-(2)-®-1~8

8. FAHFIEE (1) Drug screening
FHEERR F-(2)-O-1, F-(2)-@-1~6, F-(2)-®-1~8

9. FAHFIEE (2) Drug screening
SHERK F-(2)-O-1, F-(2)-@-1~6, F-(2)-®-1~8

10, EEBEOEEK (1) Aseptic manipulation practices.
BENFREVEFRER F-(2)-©-1~6, F-(2)-®)-5~8, F-(2)-®-1~8, F-(2)-®-4~6

11, EEBEOERK (2) Aseptic manipulation practices.
ESFIRE  F-(2)-@-1~6, F-(2)-®-5~8, F-(2)-®-1~8, F-(2)-©®-4~6

12, BEHDIEAH (1) Information
ERTORARMT F-(2)-@-1~8, F-(5)-B-1~4

13, 1ERoIEM (2) Information
ERTORERE F-(2)-@-1~8, F-(5)-@-1~4

14, FEROEHE (3) Information
—BAERROBEREME F-(2)-@-1~8, F-(5)-3-1~4
15, FEROEE (4) Information
REBE F-(2-@-1~6, F-(2)-@-1~8, F-(5)-3-1~4
Teaching Methods Exercises, Practical Training, Mini-OSCE

I =0SCE (100%) (=& Y EHEY 2,

Evaluation Method Evaluation will be by mini OSCE (100%).

Textbook and References

£ EEY HRRAE HARE ISBN/ISSN ARER

Preparation and Review

- HORB L DBEMNY @ BFBEERBO—D, EFIOEEL LTRAFICHE - BEL2RY R L, EEESER
In Addition S5 = o e
EEIZORIT B,
Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject

Departments

HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class
Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Practice in Pharmaceutical Sciences
R

E

12semester

Intensive course

2Credits

YOSHIHISA TOMIOKA, %z 0¥ &
©)

YPH-PHA296)

Japanese

O
R TEALERI KR OCBRNBAFEICOWT, BENICEERNICERTZ L 2BNET S,

HPICEET I EFEZSETELERD OMBRICEEL, FATEDLI LD,

1. ¥E - t% - £%(1) Physics, chemistry and biology (1)
MEOYENEE. tFEYEDOHT C-Cl, C-C2
Physical properties of substances, analysis of chemical substances

2. Y - {LF - £%(2) Physics, chemistry and biology (2)
tEMEOHE L K. 2—7 v b FDEMK.

DT - BEEROLCTE. RAYHENREY C-C3,C-C4, C-C5
Properties and reactions of chemicals, synthesis of target molecules,
Chemistry of biomolecules and medicines, naturally occurring drugs

3. ¥E -1k - £%(3)  Physics, chemistry and biology (3)
EWMEORY LD, DFLRIVOEMER, BIE & £RBA#E C-C6, C-C7, C-C8,
How life forms are formed, understanding life at the molecular level, infectious diseases and biological defence.

4. @4 health
@B, ¥®iE D-D1,D-D2
Health, environment

5. ¥ effects of drugs
Eom<< 7aex E1-(1)-@
The process by which medicines work

6. EEH|(1) Medicines (1)
WY DERNEIEE E4-(1)~(2)

Pharmacokinetics of drugs

7. #EH)(2) Medicines (2)
WMDY A TR E5-(1)~(3)
Science of formulation.

fARRE - EYiEHE(1) Pathophysiology and drug treatment (1)
ROZEfl, TELH E1-(2)-0~0O), E1-(3), E2-(1)~(11),
Changes in the body, disease specific

JREE - FEYiBEE(2) Pathophysiology and drug treatment (2)
EERER. BEER E3-(1~0)
Drug information, patient information.

10. =8 - #IE - ¥  Legal, institutional and ethical
EFLHE EEROBARLEE. ta—~v=X4L A-(1)~(2),B-(2)
Pharmacy and society, drug development and production, humanism.

11. %£#(1) Practice (1)

EPBROERE, WHTAICED AR, BEYEEORE., F—LEE, MEHORE - BEE - Bt F-(1)~05)
Fundamentals of clinical pharmacy, prescription-based dispensing, pharmacotherapy practice, team medicine,
community health and social care
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12. E£#(2) Practice (2)

EPWROERE, WHTAICED AR, BYBREOERR., F—LER, HEORE - BEE - Bt F-(1)~05)
Fundamentals of clinical pharmacy, prescription-based dispensing, pharmacotherapy practice, team medicine,
community health and social care

13. 2#&E | Final examination |
F1E~FE1 2EOIRY R Y FERHER
Review and confirmation test of the 1st to 12th sessions

14, B#&E 1l Final examination |l
F1RE~F 1 2EDOIRY IRY FERHER
Review and confirmation test of the 1st to 12th sessions

15, &#&EERIl  Final examination Il
F1E~FE1 200IRY R Y FERHER
Review and confirmation test of the 1st to 12th sessions

Teaching Methods Lectures, seminars

Evaluation Method FEE(100%)IC & Y EHET B,
valuation iMetho Evaluated according to normal marks (100%).
Textbook and References

e EEY HRRAE HARE ISBN/ISSN ARER

Preparation and Review
In Addition BB EDENY ¢ INFTHEBLAMBOP CHRICEERRNRZIRYEY £7,
Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject

Departments
HMEXS

Semester

Day - Period

Credit(s)

Instructor

Practical business
Course Numbering
Language Used in Course
Course of Media Class

Main Subjects

Object in Class subject and
Object and summary of
class and Goal of study

Goal of Study

Contents and Progress
Schedule of the Class

Teaching Methods

Evaluation Method

Textbook and References

Research Training

5th and 6th Pharmacy
&

10 - 11 - 12 Semester
Intensive course

20Credits

YPH-PHA400)

Japanese

O

REMIRIL, PHREFORAEL LTERRPFICHBSINCRLEELGNBETH S, EDFICKRBSINF2EE. 2FOHK
BHOHRT—IH 50N, FEZBOEFRNLHEICE > THIREZTH, FLARBEREEZERELTELD, TDR
REHWE, FMWEE, KEREOHTHRRL, BRIEENTOND, LIz > TABBRZENHRE & 057D DEHE
MLERBEETHD L L HIC, FPROEREZFIRNTZ7HICRIDBDEHMFLTN S,

Research Training is the most important subject scheduled in the last grade as a general decision of undergraduate
education. Students belonging in each laboratories are given their research theme by their supervisor and do the
research along the objective plan made by themselves. Students also make a summary of their research results as a
graduation thesis and make a presentation of achievement and question-and-answer session in front of the research
staff, undergraduate students and graduate students. Therefore, this subject is expected not only the basic preparation
education for students to be a researcher but also useful for their career.

CHARREICEE L EFORMO O INE TOMBRRERAELITETE 2,

- IRETBEZNETE D,

-IREEEABLC, RREMWBICIEZ 2BRREES,
CHROERAZTLDHBIENTE D,

CHROBEREZERL, FHETE 5,
-HIRARICEAT2EBICH L. BUICIEETEZ LN TE S,

- To help students seek and evaluate research achievements from the viewpoint of pharmacy related to their theme.
- To help students extract some problems to solve to achieve their theme.

- To help students make a research plan.

- To help students develop their observation eyes to grasp phenomena exactly through their theme.

- To help students summarize their research results.

- To help students consider and evaluate their research results.

- To help students respond appropriately to discussions regarding their research results.

RESNEABOREL D, TNENOEFIRBICLIA > TT—YHEXONTHEEZT,
e, PBADELIF -~ FHEOEHEL L, ERFOTAT I LICLID > THRITHNS,

Students do their research given the theme obey to each specialized field by their supervisor of the laboratory. Research
will be going obey to each laboratory’s program; for example, participation in the seminar held in the laboratory, to audit
some lectures.

Lectures, seminars, and practical training

RS NDFOHEEHLTL. AA~DIZTFHET 5,

Evaluated by the supervisor of the laboratory.

e EE4 AR HAREE ISBN/ISSN ERIES!
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Preparation and Review
In Addition

Notes

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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Subject

Day/Period

Subject Group
Credit(s)

Eligibility

Instructor (Position)
Term

Course Numbering
Language of Instruction
Media Class Subjects

Essential Subjects

Class Subject

Class Objectives and
Summary

Learning Goals

Contents and Progress
Schedule of the Class

Evaluation Method

Chemistry A
Mon.2Period, Thu.4Period Place JIdEF v+ > /X B 104
2R YEREPMERRE - £ty

2.0Credits

ik EM PR L EEHRR
1EREL I+ —4—
ZDC-CHE101J

HARE

EFMOBBERARE - IFEFEL SR,

BTmELFREEDOER

Fundamentals of quantum mechanics and chemical bonds.

RFOBFRELCHEEOER ZEFHRICEIVWTEHRT 2,

This course provides basic concepts of atomic structures and chemical bonds based on quantum mechanics.

- BEFROBEREEET D,

- HPEBFHLHEFORBE LR FEICOVWTERT S,

CHEAROY AL —T 4 Y H—ARANE, BEF OB L RBBEROBUEHBETE D,
- B4 DFRFHED T RILF— L REBEHOTZRBPTE S,

XYY OHbEE 72 FORAEZAVWT, RFRE~NDEBFEEZHBETE 2,
 ZERFOFOFREE A FREICE SV THRATE %,
CBRFOFOMFHEA LD FHEEICOVT, BRIECPHBYHROBETEZAVTHRATE 2,

Students will be familiar with the fundamentals of quantum mechanics including Schrédinger equation and wave
function and will understand the basic concepts of atomic orbitals, electronic configurations of atoms, hybrid orbitals,
molecular orbitals, and chemical bonds based on quantum mechanics.

FlE EFROER: HHERBOWIRE 77V 7 DEFIREG. ABHR

L1 Basic Quantum Mechanics I: Limitations of Classical Mechanics, Planck's Quantum Theory, Photoelectric Effect
F2[E EFROERE: BohrDER, F7OAM K. EFROEFH

L2 Basic Quantum Mechanics Il: Bohr's Theory, De Broglie Wave, Basic Principles of Quantum Mechanics
E3E EFHOERI: > 2L —F 4 v H—HREAOEL

L3 Basic Quantum Mechanics Ill: Basic Principles of Schrédinger Equation

FAR EFROERIV: KEBEKOMEE

L4 Basic Quantum Mechanics IV: Properties of Wave Function

FhE EFROERV: ol —T 1 vy H—ARAXOTHEXOHEE

L5 Basic Quantum Mechanics V: Application of Schrodinger Equation, Properties of Light

F6E RFHEL KRREFOREBBEAHOEE, PEOK, THLF—

L6 Atomic Orbitals I: Derivation, Shapes and Energies of Hydrogen Atomic Orbitals

BIE BFHNEI: AL TCRBICK - TREFOBEFEE

L7 Atomic Orbitals Il: Configuration of Electrons Using the Building-Up Principle

$8E BEFHEI: EFEREBICEDOVWERTFOKRL AME

L8 Atomic Orbitals Ill: Physical Properties of Atoms Based on Electron Configurations

2£9[0] FREEER - HFIE: KRN FAF > ORKEBEHE TR ILF—

L9 Midterm Examination, Molecular Orbitals |: Wave Functions and Energies of Hydrogen Molecular lon
F£10E 2 FEEI: ERX_FFHFOKEBEHRE T L F—

L10 Molecular Orbitals Il: Wave Functions and Their Energies of Homonuclear Diatomic Molecules
F11E A FHEI: ZFEFHFOEFRE L EARMHE

L11 Molecular Orbitals Ill: Electron Configurations and Bonding Properties of Diatomic Molecules

F12E] JBEREEL spl. sp2. sp3RAELE

L12 Hybrid Orbitals of sp1, sp2, sp3

136 JRAENEI ERFE OIS & HIBHE

L13 Hybrid Orbitals Il: Application of Hybrid Orbitals, Concept of Resonance Effect

F14E] n BEFELL m BEFIEBOERE & [SA

L14 m-Electron Approximation: Fundamentals and Application of m-Electron Approximation

1500 AR - A FEEEER: SBES. 2 FHBEFEROER

L15 Term Examination, Intermolecular Interactions: Metallic Bonds, Fundamentals of Intermolecular Interactions

RRIEER (30-40%) & HAREER (60-70%). I =7 X b(2-5%) DRFECFET 5,
Students are evaluated on their points from the midterm examination (30-40%), the term examination (60-70%), and
quizzes (2-5%).
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Textbook and References

Title Author Publisher Year ISBN/ISSN Classification

WETHR RACFEOERR  LRE, EHER FHIRE 1993 9784873613109 SE£E

tF - EHBRFRO0H A P

DA R. Chang ErLZEA 2003 9784807905638 S5EE
BLE SFHNT S A L

WRACE HTHAG77 D A MoQuarie, J.D. | oy 4 2000 9784807905089 28
o—F (L) Simon

EFHEI IINHAR—EB HE 1990 9784785321321 S5EE
URL

SEE, BEPICRHINII=TRIETIU VY FE2AVWTTFE - BB%2TI 2 &,
Preparation and Review
Students are required to prepare and review for each class using handouts, quizzes, and references.

Practical Skill/Hands-on
Class *Practical classes are
marked with a O.

Students must bring their
own computers to class [Yes | RZ (No)
/ No]

Contact (Email, etc.) EFHBEHPIBEHO [2FXHBERBREIBLAHEERE—EB] 2258,

Google ClassroomZz#EXE L LTHEA,

Other Google Classroom as a learning aid.

Comments/Instructions A—NBETTHEAY AV FERS>THORBFDI L,
Make an advance appointment via e-mail or other means.

Last Update 2026/01/29(K)

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject

Day/Period

Subject Group
Credit(s)

Eligibility

Instructor (Position)
Term

Course Numbering
Language of Instruction
Media Class Subjects

Essential Subjects

Class Subject

Class Objectives and
Summary

Learning Goals

Contents and Progress
Schedule of the Class

Evaluation Method

Chemistry B
Wed.1Period Place JdEF v > 2B 102
2R YEREPMERRE - £ty

2.0Credits

=H BE B ZEHRB
2EARZ—
ZDC-CHE102)

HARE

EFMOBBERARE - IFEFEL SR,

L ESF A
Introduction to thermodynamics of chemistry

MBLZOEREETHZERNT, HEETE, CERIGEREROERICOVTER, EEROFPFIRE (B F1]
BLO [WEBFE2] OEBLERIARTH D,

The lecture will cover the (1) basics of chemical thermodynamics, (2) phase equilibria and phase diagrams, and (3)
chemical reaction kinetics, which are the fundamentals of physical chemistry.

CERNFZOEBRLBET D, £7/2, —"BORBLUVERDROBEROREAHZERET D, S HIZ, —BOLERIGPESR
MERGR EDREICETIEREREERCEFECI A LT —DEHRAEEFSR,

(1) BNFOERPSZERL, LFLOBEELXHBATEDLILI IR,

(2) MEOIEZERFEL, HPEDLSICETEH, FLFEOERZHDD L5245,

(3) B4DERICORERZERL, RISCBEAZHBPTESLLSI1CRhS,
(1) Students will understand the basic concept of thermodynamics and to be able to explain its relation to chemistry.
(2) Students will understand the three phases of matter and to be able to read phase diagrams.
(3) Students will understand the rate equations of various chemical reactions and to be able to explain the mode of
reaction.

FlE: A bRZIYay (KEROWESRRE)

#1) Introduction (overview of the lecture)

F20E :FHAFZAM (1) RBFTFRILF—, 2ES, REFERX

#2) Introduction to chemical thermodynamics (1): internal energy, thermal motion, equation of state
F3E :EHRAZAF (2) i RFY I YILIRLEY—, TYRLE—, Ty haoE—

#3) Introduction to chemical thermodynamics (2): potential energy, enthalpy, entropy

FAE ERRANFEAM (3) @ BHFE—EL

#4) Introduction to chemical thermodynamics (3): First law of thermodynamics

#5E EFHANFAM (4)  BHIFILF—

#5) Introduction to chemical thermodynamics (4): Free energy (Helmholtz free energy, Gibbs free energy)
F6E :HEEFE (1) YEOKRELE

#6) Phase and phase equilibrium (1): States and phases of matter

FT7E :HEEFE (2) —KHSFROER

#7) Phase and phase equilibrium (2): Phase diagram of one-component system

$£8ME : HEMBTEE (3) : ZHAPRBLUV=ZHHZDHER

#8) Phase and phase equilibria (3): Phase diagram of binary and ternary systems

F9E : bERIGEER (1) @ RIGRE & RIGRE (ERRKG, #BEoRRE, —RRIE)

#9) Chemical kinetics (1): Reaction rate and order of reaction (zero-order reaction, quasi-zero-order reaction, first-order
reaction)

F£10E: CERSERER (2) @ RIGRE & RIGRE (B—RRE, R

#10) Chemical kinetics (2): Reaction rate and reaction order (pseudo-first order reaction, second order reaction)
#1100 bERIGRER (3)  BERE AIERIE, FTRIE, BEXRRIG)

#11) Chemical kinetics (3): Combined reaction (reversible reaction, parallel reaction, sequential reaction)
Fl2@: CERIEERER (4)  RIBRELEE (FLZv AR, Bl RLE—, BBIKEESR

#12) Chemical kinetics (4): Reaction rate and temperature (Arrhenius equation, activation energy, transition state theory)
%130 btERIGRER (5) @ MERG

#13) Chemical Reaction Kinetics (5): Catalytic Reactions

#1140 CERGEER (6)  BIEEMERS

#14) Chemical Reaction Kinetics (6): Acid-base Catalysis

#1150 bERSRER (7) : BRRG

#15) Chemical Reaction Kinetics (7): Enzyme Reaction

EHAEER

Regular Examination

HRHEE (80%) & LR— b -HERRALEDFESR (20%) ICEOSWTEHET 5,
Evaluation is based on the final examination (80%) and continuous assessment of homework assignments and class
attendance (20%).
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Textbook and References

Title Author Publisher Year ISBN/ISSN Classification
R=—2y I RFHRE S
V—X PE{FE (B2 FEHEES (R EZERA 2018 9784759816280 SEE
)
- s b =
7 b *:X% 2L Atkins, P W.(&) RR{LFEEA 2017 9784807909087 sEE
(E) #10kK
URL

SEECHERERNEZAVTTE - BB 2752 &,

Preparation and Review . . . .
P Preparation and review should be done using reference books and lecture materials.

Practical Skill/Hands-on
Class *Practical classes are
marked with a O.
RAWICARETH 5,
Students must bring their HEFNT—RA PERERZ Y —VICBRE LTERT 3,
own computers to class [Yes | In principle, PC is not required.

/ No] The course will be conducted in mainly face-to-face classes.
Lectures will be conducted by projecting PowerPoint slides on a screen.

Contact (Email, etc.) SFHEHPIEHO [2FUEHRREIELAHEERE-E] 22K,

Other

) AR B OEEBEIEEFMERARICEE T 2-OICLHORNETEZET,
Comments/Instructions
Last Update 2026/02/10

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject

Day/Period

Subject Group
Credit(s)

Eligibility

Instructor (Position)
Term

Course Numbering
Language of Instruction
Media Class Subjects

Essential Subjects

Class Subject

Class Objectives and
Summary

Learning Goals

Contents and Progress
Schedule of the Class

Chemistry C
Mon.2Period, Thu.4Period Place JIdEF v+ >/¢XB 104
2R YEREPMERRE - £ty

2.0Credits

-
WH wEM At R - REERR
1ERE27+—R—

ZDC-CHE103)

HARE

EFMOBBERARE - IFEFEL SR,

tEC
Chemistry C

FIRETIE, AELFOERZLTERSTFOBELES, BRIBEOBEZBET 2, £7-, HBEPESREEZFE
L, 2RI () OEXFTHIBE-BERECHREEZBRT S, —MNUEBEEEICELT, HEPRIGEOHIEEZ DH
Z, EERRICEVWTBERELINEZERLEYHIRZTERENCOVWTILESR, RIEFNL R TOBRLENTHETIL
HY OMEECHENEE, RISEZZRELEHI, TNOOBELZEBRT 25 L CEERIAREDELS, FischeriZZA%
BBT 5,

In this course, the students will first learn the structure and bonding of organic molecules and the concept of
hybridization involved, which form the foundation of organic chemistry. Secondly, the students will learn the concepts of
resonance and electronegativity and explore acid-base reactions and the acidity of various acids, which represent the
most basic form of chemical reaction and reactivity. Thirdly, the students will grasp the property and reactivity of
common functional groups and explore how functionalized organic molecules play important roles in vivo. Last, the
students will learn the chemistry of alkanes, the most basic class of organic compounds, exploring their nomenclature,
physical properties, and reactivity. They will also learn the concept of conformation and the Fischer projection as a
means to understand the molecular structures of alkanes.

- B AYOBE L ES, BERRBEICOWT, BEFRFIEEHICHBTES LS IIHS,

CTLYZRTFy R -A—U—0BEIEE, BomS tpKazEBiEL, B-EERICOBEREZFHTEE LA,
—BAERELBITCZTOMEAMAL, BRIV CHBE, BEICHIT ARSI TORBERATESLSICH D,
CTLAVEBYICHAL, TOMEBENMEESBETEDSLIIChD, £, TAAYOIFEEICOWT, Fischerf&#
HREDBEY AR EZAWTHATES L5 I1CH D,

- Students will be able to illustrate the structure and bonding of organic molecules as well as the orbital hybridization
involved therein.

- Students will be able to explain Bransted-Lowry acids and bases, acid strength, and pKa and predict the outcome of
acid-base reactions.

- Students will be able to explain the properties of common functional groups and illustrate how functionalized organic
molecules play important roles in vitamins, lipids, and cell membranes.

- Students will be able to properly name alkanes and explain their physical properties. They will also be able to illustrate
the conformations of alkanes using appropriate drawings such as Fischer projection.

F1E: BELHEE (1) A A UBELHEBRES, LewisBERICOVWTERT S,

FoMm: EELES (2) H#B, FESTOR, I TOEBEOEZHICOVWTERT S,

F3E : BEEES (3) D ERBEEZFY, T4y, TFLY, TEFLVICBIT2EE0EELEBRT 2,
FAL: EELES (4)  HERLEADMS, BREMELHEEONBICOVWTERT S,

Fo5ME:BREERE (1): 7Ly RFy F—0—U—0DBEiERE, BB &pKaz BT 3,

Fold:BeIERE (2)  B-IEERICOBEROFE, BOMI 2 RET2HTFEERT S,

FTE:BEER (3)  —MOBBEIER, LA XBELA XIERZERET S,

F8ME: BEATLERE (1) BEREELHTFHAIOVWTERT S,

HEIE : ARNTLERE (2)  BREOYENUHEA#ERT S, BRELINERLELAYOFIL LT, EXIVvEty
TYOIEEFESR,

F100E: BESTEERRE (3): BREELROHEZERT S, MREECERDTICH T IBHREDIIL O EERIN,
F11E:T7LAY (1) FLAVELITYZ7AT7LAYDHREEICDOVWTERET 3,

F12@:TLAY (2): TLAVYOBRSG, TILHYOWBHWHKSE, TRy OMEREICOWTERT S,
F13@: 7IAY (3): TRYOIKERE, Y707V AYy, BICY7a~FY Y OiNKEELERT %,
Flam: 7ihy (4) BREY/7OT7ILVAYOMFRELZEBRET S, 7ILH OB, BBEICOVTRSR,
F15E: xeoeRBR  REFEL, RBREITS,

RETHBETHFEXIES XT L : Google Classroom

FUITAVEREFEOEE £

1st: Structure and Bonding (1): Students will learn ionic and covalent bonding and Lewis structures.

2nd: Structure and Bonding (2): Students will learn resonance, molecular shape, and how to draw organic structures.
3rd: Structure and Bonding (3): Students will learn orbital hybridization of carbon and its relevance to three basic
molecules, i.e., ethane, ethylene, and acetylene.

4th: Structure and Bonding (4): Students will learn the length and strength of bonds, electronegativity, and bond
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polarization.

5th: Acids and Bases (1): Students will learn Bronsted—Lowry acids and bases, acid strength, and pKa.

6th: Acids and Bases (2): Students will learn to predict the outcome of acid-base reactions and to identify factors that
determine acid strength.

7th: Acids and Bases (3): Students will learn common acids and bases including aspirin and Lewis acids and bases.
8th: Organic Molecules and Functional Groups (1): Students will learn functional groups and intermolecular forces
between them.

9th: Organic Molecules and Functional Groups (2): Students will learn the physical properties of functional groups and
explore the chemistry of vitamins and soap as examples of functionalized organic molecules.

10th: Organic Molecules and Functional Groups (3): Students will learn the reactivity of functional groups and explore the
chemistry of cell membranes and biomolecules.

11th: Alkanes (1): Students will learn the nomenclatures of acyclic and cyclic alkanes.

12th: Alkanes (2): Students will learn trivial names of common alkanes, the physical properties of alkanes, and the
conformation of ethane.

13th: Alkanes (3): Students will learn the conformation of butane and cyclic alkanes, especially cyclohexane.

14th: Alkanes (4): Students will learn the conformation of substituted cycloalkanes and explore the oxidation of alkanes
and the chemistry of lipids.

15th: Summary and Examination

Learning Support System Used in Class: Google Classroom

Scheduled Online Classes: None

SR (80%) LHEEALR—FTER (20%) &1 &ICFHET S,

Evaluation Method Evaluated by examination (80%) and by continuous assessment (20%).

Textbook and References

Title Author Publisher Year ISBN/ISSN Classification
2 IxEHFE (L) J. G. Smith &, LA - .
%5 k5 K2R B TFEA 2017 978-4759819380
Organic Chemistry — 1, ¢ g it McGraw Hill 2016 978-0078021558
5th edition
NZ AT R
HGSH FHREVEIE L1k AR 2022 978-4-621-10600-6

Lgamey b

URL

BHEOME, EXMBEZHRVWTEE T L, PTFEECUFREDERICIE, P TFREZFAIIZENEELL,
After the lecture, students should review the contents and solve the problems in the textbook to deepen their
understanding. Students are encouraged to utilize molecular models as tangible and visual aids for the understanding of
molecular structures and conformations.

Preparation and Review

Practical Skill/Hands-on
Class *Practical classes are
marked with a O.

Students must bring their

&
own computers to class [Yes No
/ NoJ
Contact (Email, etc.) 2FHBEHPIBHE O [2FHEREREBUKEEREL—E] 2308,
Other
Comments/Instructions
Last Update 2026/02/24

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of
preparation and review outside of class.
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Subject

Day/Period

Subject Group
Credit(s)

Eligibility

Instructor (Position)
Term

Course Numbering
Language of Instruction
Media Class Subjects

Essential Subjects

Class Subject

Class Objectives and
Summary

Learning Goals

Contents and Progress
Schedule of the Class

Evaluation Method

Textbook and References

Title

Biology A

Tue.4Period Place JHEF v > /¥XA200
SEHBEHEPNERRE - EREyY

2.0Credits

ERE

MR B FifE : PR

lEeXRE—

ZDB-BI10101J

HARE

EFMOBBERARE - IFEFEL SR,

EamBlFEA
Life science A

COFEETIE, ERORNEMTHLMIAOEE LEERT, BRFORELZMD LY, £EHOEHEHAOERREL
BRI L xBNET D,
The purpose of this course is to learn the functions and structure of the cell and the principle of gene expression.

CERORNEMTH HMIBOEAKRS L BEEZMND,

ORIGIEROHEIFEE L LTODNA OER - BEHE. X/ 0B~AOEH GBE, X771 07 BREOHTHEE
RS 2,

MDY IFIVRE, REE, s L EE), MBS SREERT S,

Students will understand the functions and structure of the cell, the molecular basis of DNA replication, repair,
transcription, RNA processing, and translation.

RZETldGoogle ClassroomzFEHT 5, EANICIZ, BREIINETERT 3, TEA/H DHEICIE. FHMILGoogle
Classroom TE#& T %,

Google Classroom will be used in this class. Basically, classes will be conducted in person. If there are any changes,
details will be announced in Google Classroom.

- 1A MR s
- 20 HREN/NERE
- 8$3E \REoFERy (73 /B % iBE)
- B4Rl TRF— BIEER. £AK
- 55E g BEOBE
- B6E BEEFORER  BEFIEDNATTETWLS
- B0 BIEEEOKE  DNA »HRNA ~ (5E5)
- FE8E BEIBHROREE : RNA bR /88~ (FIER)
- 890 BEREFIFOREBLFE
- 10 fRENE
- 811E I bav R 7 EimiEtEE
- 12 MEREO > UFIVITE
- §B13[E A EiE & ES
- §B14E HAFEEEHR
- 15[ Mt EHA
Term 1 Introduction to cells
Term 2 Introduction to cells: Structure and function of organelles
Term 3 Chemical component of cells (amino acids, nucleic acids, lipids)
Term 4 Energy, catalysis and biosynthesis
Term 5 Protein structure and function
Term 6 DNA and chromosomes
Term 7 From DNA to protein: Transcription
Term 8 From DNA to protein: Translation
Term 9 Analyzing genes and genomes
Term 10 Membrane transport
Term 11 Mitochondria
Term 12 Signal transduction
Term 13 Cytoskeleton
Term 14 Cell cycle and proliferation
Term 15 Cell communications and cancer

EaEk (90%) LFES (10%) ICEDOWTEHET 5,
Students are evaluated on their points from the regular scores (10%) and the final examination (90%).

Author Publisher Year ISBN/ISSN Classification
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Essential #if@4£EYZF R

. (PR HEFHER) [EapaN 2021 978-4-524-22682-5 BEE
EF 10

URL

BELBHEOEELAOZEENZTFET %, £/, BREABTOERIIODVLWTEER 2TV, BESFHOZELZED 3,
Preparation and Review Students are required to prepare lessons of each part and review thoroughly the points of each class and deepen the
knowledge of the related and interesting contents.

Practical Skill/Hands-on
Class *Practical classes are
marked with a O.

Students must bring their

N
own computers to class [Yes

Not required

/ NoJ
Contact (Email, etc.) 2EHEHPEH O [2FHER BREBLHEERE—E] 22K,
Other

Comments/Instructions
Last Update 2026/01/29(K)

One-credit courses require 45 hours of study. In lecture and exercise-based classes, one credit consists of 15-30 hours of class time and 30-15 hours of
preparation and review outside of class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of

preparation and review outside of class.
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