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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.
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The purpose of this course is to understand research themes and do experiments thinking the purpose to achieve
themes logically.
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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.
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Ak ER. 25 g Bl =R Sm OBEE. BB RH EEBE. FE OSB. WIR E 4K BE. K
I AT, BB EA. BEF R &iF G517 BF A TR OHL

YAL-PHA201J

HAGE

@)
HOREDNLEVWDTFOMRICE >THYIL->TVD I EEZFER, 0, EWERICEOHAFEIEZOMENETFEREL.
SHRARETEIMMENBOZBOERN BRI S, COREEEFEALEO-RELTEEIZH0TH S,

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.

SHRESPTRILVWEHEELSERBL, LELFMINE22IEENZERT D,

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.

1M R 1) BEOHAAEXVRBLVEE R
Nakabayashi Introduction (1) Class guidance, Drug and light

218l R (Q2) EEHTFHEE
Tokuyama Introduction (2) Drug and molecular structure

3KRIBERQ) EzEND
Oe Introduction (3) Measurement of drug

4 BERG) ELPAR
Yoshikai Introduction (4) Drug and chemical synthesis

5 &% #iwmGB) |LAAF<TUTIL
Konno Introduction (5) Medicine and biomaterials

6 &%FH Bam6) £PH O BE
Asai Introduction (6) Drug produced by organisms

7 Rk R (T) &R

Saito Introduction (7) Medicine and metabolism

8 MVR % (8) HREAX P L XZRL B AE T Y
Matsuzawa Introduction (8) Medicine and mechanism of cellular stress

9 #H #Em(9) TLLM - EhREHIE (DDS)
Akita Introduction (9) Safety and control of kinetics (DDS) of drug

10 4 K #w(10) EDFERX H=X L
Sasaki Introduction (10) Pharmacological effects

11 PR (1) 77—~<a5 /302
Hiratsuka Introduction (11) Pharmacogenomics

12 2 Wim(12) | L EET
Wei Introduction (12) Genes and medicine

13 515 B/ (13) EHASWHTEDLET
Takahashi Introduction (13) Journey of Medicines to get prescribed

14 5% #R(14) AhRicH 1T 2 XM OFR

_1_



Mano Introduction (14) Research by hospital pharmacists

15 EfF #im(15) TELRK
Tomioka Introduction (15) Medicines and diseases

BERE
LiR— h(70%) & FE=R(30%) IS &V EHET .
ARIERHE A A
Evaluated by report (70%) and class performance (30%)
BREBLUSESE
£ EEEL H AR HARE ISBN/ISSN ERER

BHEEEELBV

BEIDFEBLUHEOFMBEHEMAARTICOVT, MIREF—LRX—VETFHLTEEICRT &,
57, =4
SRR FE About the special field and research content of each professor in charge of the class, prepare at the laboratory
homepage.
Z Dt
A=LBRETTRAY AV FERSTHOEFDI L, (EREIIZEBBEERESROIL)
®%E
Make an advance appointment via e-mail or other means. (See student handbook)

1EMOBRENBIE, A5RHOFEEZLELTINRZL > THERT S I L&iBEL LTVWEY, 1EUOBEICABELEZZERBOBRIE, [#E - &
B IOV TIE1 5~3 0FFADEES L CRERBARE (F8 - EB4E) 30~15KH. [EBR FERUER] 22V TIE3 0~4 5EHEDEE
BLUBERBNZE (FB - EBALL) 15~0KETT,




HMBE4 B AR 1
WERPH - K SRR

HMEXS BERME

tLARE— leXR%—

A - #k EHE3IR

B 2B

BEHE TR Hih, BN E

£ - RERRE

BEFYANUYT

YAL-PHA231J
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AT 4 TRENE
FERENR (@]

REOBK - MERVEN 7
EE

HEEETZREZ Tl RERELHRIORE (FE) TEAYDL S ITESI A Z2EBRTIE—$& LT, £E2ERT 24 - 8
- EROBEICELT. TALOFELONADLYICOVTES, EET2EBFCERZNAREZS Y TEAA S, £iF
MEEUZMHITTE7-0IC. TNhZTNOERM. BRORLLTWBEREIIOVWTERT S, EEREFITIE, £YF0EK
IR, EMERE. EE - EAEEBZEOMHMAREE L BEEIC DLW THD. & 5ICAKOREBOEE & TRER, HILERRD

& & HEBEIC D L TES,

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

LEEER

W

FED

ZHAR - AR - WROTWERUEE LORHE ZNTNOEEICOVWTHATES L5145,

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

1. f>»btaxsv 3>

2. £YFoE# (1) Fundamentals of biology (1)

3. £YFoE# (1) Fundamentals of biology (II)

4. E£W2oERE (1) Fundamentals of biology (I11)

5. E£ARNOER  Structure of the human body

6. ‘B & [JE Bone and skin

7. UviRERESR  Lymphatic system and immune system
RERNR - AR EETE 8. WR/ER L EER Urinary system and reproductive system

9. #Mm% (1) Hematopoietic system (1)

10. Mm% (1), #fF X b Hematopoietic system (II), Midterm exam

11, "Wik2% Respiratory system

12. JHMt28% Digestive system

13, B -8 Stomach

14, /W& - KBS Smallintestine and large intestine

1 5. A& - BEfE  Liver and Pancreas
BWERK
IR A A FREIEER (50%). HAZEER (50%) (C & VEFET 2,
HRELELVSEE
£4 EE4 H AR HhREE ISBN/ISSN BrER
L LR EEY —t
FORYIIH L ZOEE | TRE - FILES BNERE 2015 SEE
% 3 R

=t T B

BEEERLE LRBBE | 5py s ExEp 2009 558
=
T AU AR KZEHFD s _— s
B D. 447 B 2014 sz
Step Forward R | (HH RF - /I flit - o . sz
E0LHORREYY | RS fE AIHNEa—H 2025 5%R
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1EMOFEENBIE, A5BHOFEEZLELTINRZL > THERT S I L&BEL LTVWEY, 1EUOBEICABELEIZERBOBRIE, [#E &
B IOV TIE1 5~3 0 BRIDEES L CEERBARE (F8 - EB4E) 30~15KH. [EBR RFERUER] 2OV TIE3 0~4 5EHEOEE
BLUBERBNZE (FB - EBAL) 15~0KETT,
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HAGE

o

BETHAVLNTWIEERDZ CIETFEILEY TH D, BELFOERREAFRMNICERIZLICLY . EEROESER
HOUE - RIGHE - REZHRTEIHEERT S, ARETCHLELXBENEOLECTESTIRFHIE. HFHE. P
EAMmICE EhiE, AZOERZERT S, AELF 1 TR, RFOLMREXERT2-ODIKMLEEFE TS,
FALERISOERERZ S IO ML TILFLOBIERE (SN1H L USN2KRIG) ERtBERIS (E13 L UE2RG) %
28T 3,

AR OEANLABEORKREZEGH L L HICHBATESLSICH D,

- BRRISERNEB L UOEREROBER CHRATED L3128 5,

CNAT ATV FILOBBRG (SN1B L USN2RG) O, RIGHE, I tP. BLUORBICHEEEE5Z 2 ERICH
LCRBATE2 L5 1h %,

CNAT AT L FILVOBRBERIG (E1B L UE2RIG) OF#. RICHEE, (MESRE. IHt? BIERIGEOHE. &
ORBICHEE 52 2ZRICELTHATED LS 1T S,

F1-4EITIE, BEERZICE T2 LECZOERN BRSOV TES,

IRERIE. ERREERDFLORBFREZERTIER LAY, KBS - RYBRESY - AP ERBEICEELTWL S,
1. M (1) SZEERICH T A3EBNAREL22ET 5,

2. MiAEE (2) MEPLICOWTEET S,

3. AR (3) PTRFLAT—IIDOVWTEBTS,

4. ke (4) SIEEWEOYEBHMEICOVWTEET S,

E5-TEITId. AHRICOERNBERZ PSR,

BERIGIE. EEROBMERGH o NHHEOER, BIFARROFAL L, AIELT - RYBET - WREF L EEICH
ELTW3,

5. BRAICOERE (1) BRRISICET2ERNLAGEZEET 2,

6. BRRICOERE (2) FAERRISICHETIRNFEFET S,

7. BRRICOERE (3) BARRISICHTIEEREFET .

#8-11[ETlf. BIARISOERIAIRZ RN,

BRIGIE. EESARICE T2 BHRETHROEREAZ I TR, AN TORBRISCEYEEFHEOEBEEBRICHD
BAY, BIE(LECEYBIREZ E BEICEELTWLS,

8. NEFUVETAFNEBERIE (1) NATETALFLICE T 2ERNZABCHEESZET 5,

9. NAFUETLFLLERRE (2) RKEBRRGOEBNLGESE2$BT 5,

10, "y ATLFLEBERGE (3) SN2RISESNIRIGICOWTEBT 3,

11, "aF 7L xLeBirRIG (4) REFEOEECEENTORISICOVWTEET S,

#12-15[ Tk, B RGO BRI % 23

BB RIS OER L, ERRERICE T2 BREZSRCRBIREOHEOER 427717 Th . FRTORBERISHEE®
EYMOREMTHEICHED Y AIER(ECERYBEZ E BEICEBELTL S,

12, "EFUALTLFLERBERIE (1) BBERISO—BOBEFRICOVWTEET S,

13, NaEFUETLFLERBERE (2) E2RISICOWTCEET 5,

14, naF 7L elEERE (3) EILRISICOWTHEET 5,

15, "aFrve7oFLERBERIG (4) BRRIGERERICOEEZ RO ZRFICOVWTEBT 5,

B W
TS FEHG (80%) LFEA (20%) &b &IHET 5.

B L LUEEE

&4 52, R AR ISBN/ISSN HHER)
2T ABMEE (£) | LGSmithE. LA - | .

%515 KEE—8 BR fes@A 2017 HE
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1HEMUORENBIZ, 4 5BEOPEEVRBELIIAREZH > THERTHIEABHEL LTVWET, 1EMOBBICKHELRZ2PERBOBRIE., [#FXx &
Bl ICoWTIE15~3 0E0OFRES L OBERBENAZE (F8 - EB4E) 30~1 5B/, 8B, £EBRUOER] ICDOWVWTIE3 0~4 5 BRDBE
BLUOBERRAZE (F8 -EEAY) 15~0KHTT,
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YAL-PHA222)

HAEE

O

BH#CE 2 TIRARCZFOERE L B2 CZRICOBREZRZD D10, £T 70—, T—FIL, TR¥Y FOEE, &
B, RGICOWTEET S, RICTATvyBLUOT7LFr0EE, HE, REICOVWTFEY, ZEBEROERZEFT 5.
o, TAUTVBLUETLFYOKEL, BLOTLTrY, TILEy, FLA-LOBERBICOVWTER, 6, 7908
NMHEB L2 TLAY LT Y LRELEDONATMERIEEZRZ LICELY, Y HLOWEICOWTERNMGE%E BE
95,

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.

s TN, T—TIL, TRFYFOBE, BE% CLEHOUEE BLUZNOSORIGICOWTHBATES LS ICA S,
T YELUTLFOEE, Rk WEICOWTERBATES LS ICAS,

T Y BEOTILFR U AOMNKRIGOERE, TERIRE, IEERICOVWTHBTESLLSICRhD,

cTEFI R F U ERAVWERE—REBEETERRIGICOWTHRBATE S L5 12k 5,

CEBTRISB L UCBIERIGICDOWTERBETE S L5 (1Ch %,

TV HANMMEBICL B NBT MERBICOWTHBATES LS ICRh B,

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

T a—,

I Alcohol, ether, and epoxide 1
71—, T—

T

T

Alcohol, ether, and epoxide 2
Alcohol, ether, and epoxide 3
Alcohol, ether, and epoxide 4

J7I)ba—Ib,
Fa—I, .
74 (1) Alkene 1
T4 (2) Alkene 2
74> (3) Alkene 3
T4 > (4) Alkene 4
7ILF (1) Alkyne 1
10. 7)LF>(2) Alkyne 2
11. 7% (3) Alkyne 3
12. B{t &£3&7t(1) Oxidation and reduction 1
13. 1t £ET(2) Oxidation and reduction 2
14. 5 ¥ A &it(1) Radical reaction 1

15. 7 ¥ AR (2) Radical reaction 2

L, THRFTFR

0O NS R WwDNE

©

RERE ER
EHR B0%) LFER (20%) ICLYFHET 5,
FRERHT Evaluated mainly by examination (80%) and class performance (20%)
BHEBLUSEE
£4 EEE H AR HARE ISBN/ISSN ErliER|

[RI2B#EF (L) |J) G Smith ZF, LAR -

LZRA 2017

% 5 hRJ AE=—8B BER



BROZLUEAICOVTHERICHEREL R LAELBC AL LTEMAZELNICLTEL L, o, BREIIBEAR
ZEBI2LEHICEXRMNBESZEENICHRESERTFROD T L,

RERBALE
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.

Z Dl

E-maild % L [ZClassroomh HRERERM % Z (F T £,
E-mail: masaatsu.adachi.d7@tohoku.ac.jp, masaya.kumashiro.d8@tohoku.ac.jp

Make an advance appointment via e-mail or other means.
E-mail: masaatsu.adachi.d7@tohoku.ac.jp, masaya.kumashiro.d8@tohoku.ac.jp

1EMGORERBIZ, 4 5SHROREARBELTIARE G > THRTE L AZEL LTVET, 1EUOBBICAELRZPERBOERIE. [#EX &
Bl ICoWTIR15~3 0E0FES L OBERBENAZE (F8 - EB4E) 30~156/[. 8B, EBRUER] ICDOWVWTIE3 0~4 5 BRDBE
BLUOBRERRAZE (F8 - BEAY) 15~0KETT,
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REOBK - MERVENR 7
EE

FRERHERY - FRIARE BN T 2EEROME IR, ENTNERICEEING, 0/, EEROME - EFE0FHIEIC
3. EEEOSVWHIEENDEATHD, SH, BL4OFENCOEBNICALWLND A FETR. BEAERAOPTEER

DEZICAVOLNTVLD LD EHRLIZFEV, EENBEEBET 5,

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.

FECFFEOERAHEZICO, HATE S, RROpHEZHETE, BEFAZHATE 3, EENITE REMTE

ICL2YVEDERICLELREBIMFZEET 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.

1. DHr{b%4Es  Introduction: analytical chemistry
2. EEELOWHE Overview: quantitative analysis of drugs
3. REFEEEENHE Weighing scale and gravimetric analysis
4, REDWHE Overview: volumetric analysis
5. BIEEMEl Acid-base titration |
6. BRIEEEI Acid-base titration Il
7. BREEEEN  Acid-base titration Il
REND - FRLEETE 8. BUMEEAEEIV Acid-base titration IV
9. JEKEE Non-aqueous titration
10, FL—FHEEl Chelatometric titration |
11, FL—KMHEEI Chelatometric titration Il
12. EBGHEE Precipitation titration
1 3. B{LETHEE! Redox titration |
14, BLETHEI Redox titration Il
15, MEEE Practice
RERE
SRABRAEICTHET S (100%).
BRI R
Based on the written exam
HREBLUVSEE
£4 EEG H bRt HARE ISBN/ISSN ERER)
e EPIN o
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EEELOHT BE 2 BIEE 1989 SEE
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FoHLERR BRDRUFZABEX | yoma 1989 sx8
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B2V TIE1 5~3 0FFADEES L CRERRARE (F8 - EFLY) 30~15KH. [EBR FERUER] 22V TIE3 0~4 5EFHEOEE
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HAGE

O

D - ME R, B - KRB FR. ADHHR. BLOPIR - KEHERE LY HIF, HELEELONICHELRETIHF%
BT 5, SHWEOEEZ S &IC, EROEEEMISKIEZERT S, /-, TREOBERCEYOFERICHMN D, #HEE
ZREF 1 L HIC, AERIIFBREBLEYARBICEELAZRBZEN-OOER LR DILDTH S,
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.

DIEME. BiE. Aow. BLU0ERICET2EEORY IHEZBRT 272010, SEBOMEENEE CBEZBRT 5,
oI, IR - KEHREN LCEEE - HLEES, BR. AORICHEIT2EBEEOEESENEDL S ICLTHIFINT
WBDONIERET B,

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. {Ofif - W% (1) Cardiovascular1
2. i - & (2) Cardiovascular 2
3. BEE (1) Kidney 1

4. B (2)  Kidney 2

5. W% (1) Endocrine 1

6. W9 (2) Endocrine 2

7. A% (3) Endocrine 3

8. WM (4) HLUFMAEE Endocrine 4 and Midterm Exam
9. kMR (1)  Central Nerve 1
10. H#RE##E (2) Central Nerve 2
11, #HiR#EE (3) Central Nerve 3
12, K¥#E  Peripheral Nerve
13, BES (1) SensoryOrganl
14, BES (2) Sensory Organ?2

15, MM Muscle

HREER (45%). HIREER (45%). BLUVFER (10%) THHET 3,

Students are evaluated based on the midterm examination (45%), term-end examination (45%), and class performance
(10%).
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BETHRY LIF2ESROEBEERVEEDFREICOVWT, o LOHFELTEL, 3EE2HRVTESETS,
BERRNZE
Students are required to prepare knowledge of pathology related to content of the class using internet and books.
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HAEE

O

EERDONRTHLEFOREZERL, HWEICEREICNET 27201013, EHREZBELTWIRBBRSZDOHD, ZLTZ
DEBEICN T 2 ECFHNERATAREER S, P 1 TR EFRZERTIME TI /B 2008, RE. BBEE
DEERED & ZN D DEERD OIS EHEICOVWTEET 2,

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.

B DERNEBE. HE, REEMBATEDLDICAZ EHIC, ZNODERICHITZEEICOVWTEETES L
IS B,

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

1. #Eo#E (1) RENGEEOBSEEERT S,

2. BEoBE (2) RENLBOBELBAKRAZERT S LRI, ZROBELZERT 3,

3. MEoEe (1) KRERNLEE —HBoE, &3, BELBET 5,

4. FEOKEE (2) RRWAZEOME, &I HiELEET D

5. MRERELOBEEX /X BECREEEICHES LTV 2EHEHOEE T EBEY 2,

6. TI/BOBE T I/ BOBELERT S, [£F3] LBE

7. TI/BOME 7/ BOBEICEOW-HEEERT S, [£¥3] LEE

8. RTF R, AV U BOEE RTF FOWEEL, 2V /NVED—R, TR, =R, MRBECERT S, [ELF3] &
ESpE:S

9. arvEOKE (1) BRORKRE., Fit. —ROEEL2ERIT S, [E4F3] LBEE

10. 2y BB (2) XY/ BEOTEEHEZERT S, [E(F3] LBHE

11, REOBE LI EREEZERT 2REOBE L HBEERT 2, [EF4] LBE

12, &HBROEREE EFROBE HELERT 5, [EF4] CHE

13, ZHBOEE KBOBEZEME L, DNALRNAOEL R LBERZBRY 5, [EF 3] LEE

14. DNADHEE L 55 DNADEEZ R L, T DEROBEZERT 2,

15, BELFRRNAOER (BF) x>V X0BOEEM @R (COWTERYT S, [Et%3] LRE

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.

=



RERE

RERDERARZEDEES 20%) BLUOFHROELHR (80%) TFHMET 2.

FiHERTAE T &
Evaluation is performed based on class performance including the small tests (20%) and the final examinations (80%).
BHEBLUBESE
£ EE4 H AR H AR E ISBN/ISSN ERER|
N ° rh
%;;HJ;X HF R mEn - smanes mTe 2025% 078-4-524-40367-7 | HHIE
o s Trudy McKee, James R. o _ B
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Understanding of each themes by textbook and reference book.
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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.

EPEWENICESEEBD, BROBEE BMT 00, BYRELEATRT 57K, LR, L% HRFRKLE
B EDRBOHELERT 3.

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.

BYEKE £ 8E (). Eik Zhx (). BXHF OB, &8 &1\ . FE&e b, mLEET GB. 80
#EZ P, KB XL Gh. fib

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

1ERE) ##m (1) ERAL LTORREXO/ S & fEa

Sato Guidance/Introduction (1) The work and mission of a hospital pharmacist as a medical person

2 2ok Wl (2) HEEREICH T B RFEOKE
Tominaga Introduction (2) The role of pharmacists in regional medicine

3168 (R) #im (3) RIEHMRICH I 2DMEFOEEME
Sato Introduction (3) The role of analytical chemistry in pharmaceutical research

4 TEFSH ) WESHICHIIERRKOBAFEOEX
Chiba Introduction (4) Drug development in a pharmaceutical company

5@l i (5) BORLLES
Uneyama Introduction (5) Food safety and pharmacy

6 ANH Him (6) EEFBEICHIT2EPER - FERREZSEDOF v ) 7/5R
Ota Introduction (6) Health administration and pharmacy: roles of medicine officials

7TAO R (7) FE~OBE  UERAEICH T RIEAR
Taniguchi Introduction (7) Challenge to new drugs: drug discovery research in pharmaceutical company

8 KRTE Wam (8) EEICET 2#&E
To be Assigned Introduction (8) Lecture related to a drug-induced disease

9 KE Wi (9) EMELAORIR L BE
To be Assigned Introduction (9) Current status and issues of drugs abuse

10 £ 5 (10) FRILKFEEHIBPRZ

Konno Introduction (10) Visit university hospital

11 2% 8 (11) I35 - ARMRY AR - #E TS - EEREtY 2 —



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

WERE ER

FEA(B%), BLUOLRE—=FGE0%)HHFET 5,
FRAE I &

Evaluated by class performance (50%) and report (50%)
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Lecture schedule will be notified on a message board.
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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, ¢) reactions of aromatic compounds, and d) reactions of
carbonyl compounds.

- B CEVORFHE ABOM R L HBTE, HBHE - HBRREZEITSZL5I1CH S,
cRERIEORG ERNFIREORTICOVTHBATES LS ICH S,
- Diels-Alder &t & Z DBEHEERA~DIGAZHBTESL LS ICR S,
- BEEEEEERL, FERCLEDOCENEE E RISEICOWTHBATES LS IS,
- FEEREFEHRRICOEELEE, LU0FNEINBLAEAVEVRICHTZBREEAEICOVWTHBATES LS I
5%,
CRVEVBREOBBRENREABRL, ZEBRAVEVOEREICOVTHATES LS kS,
c BEEKRERRICOEEZHBTED L1k D,
CRUYA VOREFEERGME., BLUORVEY EOBBEOEBKRIGICOWTHBATES LS 123,
CHIRVBOUE, RISE. BLUERAEICOVWTHBTES LS I1LH 2,
C AR LB OEBRRISICOWTHATES L3 12A B,
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

Fl[E o H& HB YT () HE HEEAERL, HEEME. A&V T VORETAINE L RN L EERT
BICOWTHEET D,

H20E : H&, HE T (2) Diels-Alder RIS ICD W THEER,

B30 REY EFFERMEN(L) FEEMEOER. FEKRKRKILKEZELFEERE~NTORILEDERZN,

HAR : XUV EFEEFHRILENQR) nHTFHELFERE (t2y7LE) OBBHERICOVTRESR,

F5[0E  FEBRKREFERRG(Q) RvEronns v, = A, Rvkvfb, $ & UFriedel-Crafts 7 v ¥tk - 7
e E 2R,

F6E: FEEKREFERRIG2) FEGEREFERRIGICRIZFTEREDOHEICOVTHESR,

FET7E  FERRZBRRIS, FERLOBHREOETHR, FERILEVMOZEEAK FERRKZBRRIS, VP14 vOK
6. RVEVREOBBEOETEE BLUSEBRRVEVFEROAHREICDOVDTES,

FE8[E : AR VEE(L) HILVRYBOMmAE. BELYBNEE, HDFRKERE. DLRVYBOARKE —BIARREIZD L
THE,

BI[E : ANKRVEEQ2) AR BEOBYE EBYEE (pKafB), HRIEFICK 2 0BRBEE. BEEYMTHDI AN K VEET
S/BIZOVWTERSR,

F10H: ALRZILEYDILEQ) AR B DO—RERIS., TILTE RET bV DBET. ALRZLEDET
DIELFE, WKV BRE ZDFERDET, 7ILTE FOBILICDOWTERESR,

F11E: ALRZMEYDILFQ) EMEBRISFIOER., BLUOTLATE FELIET P EDORIGICDWVWTES,
F12E: ALK EYDFER) EEEBRISH E ALRVBEEERS L 0ZDBOAME DRIS. o, 8 —FEFA
WRZILEY). REEICOVTHES,

FBL3E: TATERET M) TATERET b rO@mBiE, BELYENME., 6. 7LTE FET bro—ra
Rit, e FURAA Y RERZEL, 27114 4> L DORBICDOVTES,

F14E: TALTE FEST P Q) WittigkIs I & 2 ALRZIMEEBMD T v ADOE L Z DA, BRREH & DO RIG
&4y, TFIVEDERICDOVTER,

FLI5E: VLT RET Q) BERBHNEDRIGICL BT EZ—LDORBERERE LTOMB, BRNITEZ—L
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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.

EHFR (BO%RE) &TER (20%1BE) #EICTHET .
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LZERA 2017 978-4759819380

RERBTOHREZDOTFE - BB ICBHD I L, #E. HKHRZEOERMEI OBEAFLHEZ L R— MEEE LTET, 21l
AoMBEICHBEBWICERY BTG Z &,

A—NBRETTRA Y PAV P ER>THORFDZ &,
E-MAIL: masanori.shigeno.eb@tohoku.ac.jp TEL: 022-795-5917
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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.

ERLAER - RAYOER, 8BNS, £8/K. £ - AR MRFELELZHATE S,

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.

RENR - HECEETE

1LRAYFEA

2R DA

3. 7R

4T IRV2

5.RU T F K1

6. R F K2

7.2 % IBEERAYL
8.7I7HR/ANR

9.RTF FRAY
10704884 K1
11.7)0h84 K2

12. EEZRAYL
13.EERRAY2

14 RAYRIER R O R ITiHL
15. KAV BIEER R O & 5Tk 2

. Introduction of Natural product chemistry

. Classification of natural products

. Terpene 1

. Terpene 2

. Polyketide 1

. Polyketide 2

. Shikimic acid pathway related natural products

. Peptide natural products

. Flavonoid

10. Alkaloid 1

11. Alkaloid 2

12. Natural product drug 1

13. Natural product drug 2

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

O 00 ~NOoO Ol &~ WN -

BERE EE
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Evaluated mainly by examination (ca.70%), with partial consideration of class performance (ca.30%).
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Review frequently using textbooks and handouts distributed during lectures.
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The purpose of this course is to learn phase equilibrium, interfaces, electrolyte solutions, and electrochemistry.

BAENEARERT Vvl TT7—LDOEA, AU —DF R EZBBET I L LI, R—HNEEORVWEBIEY 5,
o, RHORKROFBEZERT D, I oIl EREAROME L EBROEBRE LUZOMEE~OFAE, BEICO1T
BEITZZEZBIEET S,

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

1. &1 Solution1
BERFHEREEZMD ETIBDROEHEEERT S, AROBREDEMREICOVWTEET S,

2. &2 Solution 2
HAELBEAZRET VS v LOBEAEBRY 5,
a7AhY : Cl-(2)-@-1

3. A% 3 Solution 3
BAEARE 77— LKL, FBEAREAVY —DEXNICOVWTERT S,
a7AY :Cl-(2)-®-1, C1-(2)-®-2

4. A% 4 Solution 4
ARFEHER—NEEICOWTERL, BEE, RESET, BALE, BLUEIEETOEHEZZSN,
a7AhY :Cl-(2)-®-1

5. REOHANF 1 Interface 1
RERA - RERAOMSEZERL, TNoDMESES L CHEFE L ZDFHE RN,
HY P E5-(1)-3-1

6. REDE#IF 2 Interface 2
EERR, B, REA~NOREEORKZERET 5,
a7AhHY 1 E5-(1)-(3-1

7. REOHAFE 3 Interface 3
PIBRE LALFRBEDEV EFICOVWTERET S,
a7HY 1 E5-(1)-G3-1

8. FEDHANF 4 Interface 4
BEEJRESRRICOVWTERL, REECHAEHOEHEE RN,
a7Ahy E5-(1)-3-1

9. BMREAR®L Electrolyte solution 1

AROBEEICOWTERT L EHIC, BMERLLBEREDENERR,
a7AhY :Cl-(2)-®-3

10, BREARMW2 Electrolyte solution 2

EBREABRDBEEX A AV OBMERLBHEICEOVTERT S,

a7AaY :Cl1-(2)-®-3

11, BREA®3 Electrolyte solution 3



A AVEBOBREAFT VREDER R, BLUTNA - a2y T LOBRERSI,
ar7#AYy :Cl-(2)-®-2, C1-(2)-®-4

12, Bt EMBKIGL Electrochemistry 1
CEEBHOREBE LV 7 7 77— 0FNEZY, BETIYEEOHEREEZI,
a7AhY : Cl-(2)-D-2

13, EBE&EBRRIG2 Electrochemistry 2
CFELZBRTHRBEOFEBOEE L RBICOWVWTERES 3,
a7V :Cl-(2)-@-2

14, BHEEHmRRIG3 Electrochemistry 3
CFEHORENZEFEL, HEAERICOVTES,
a7AY :Cl-(2)-@-1

15, EtEERKIG4 Electrochemistry 4
IR IDOREBERETDEEDHIC, pHEV Y —F0BERILFEBEDREEZ P,
a7AY :Cl-(2)-@-2
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Students are evaluated on the small tests (20%) and final test (80%).
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Students are required to prepare and review using handouts and textbook.
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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.

KU NRTBEOWEE L EWEOREN, BRRICOEHA, Ft. RIGERERICOVWTHATESL LS 1CRS, £, £FROK
REOLBRICOWT, BFNLHEE L FEEELZRATE 5, RN TEETIHRLA L L NI BEORIREHEEEHRATE
%, RUNTEDNTE EERITEZBRATE 5,

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

REANR - HELEETE

. TR
. RN BEOEE
L By EoRE (1) Protein structure (1)

L ZvnoBEoRE (11)  Protein structure (I1)

1 Introduction

2

3

4

5. Xy X7EDEEM (1) Protein synthesis (1)
6

7

8

Protein diversity

&Ry EDESR (1) Protein synthesis (11)
. ZR{F Receptor

. B% (1) Enzyme ()

9. B% (II) Enzyme ()

10.

B% () Enzyme (Il1)
11. B% (V) Enzyme (IV)
12, 2B 0EEFAL  Regulation of protein function
13, €3> (1) Vitamin (l)
14, €23 (1) Vitamin (1)
15, ©4&ni{E®E Summary of the course
WERK
EHIEER (80%) &FEs (20%) IC&YEFHET 5,
PRAREHT7 % Evaluation is performed based on class performance including the final (80%) examination and the class performance
(20%).
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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.

EHERIGCERIDEICH D DD LNV EOBEEKE, BLUTI/BEXILFFFORBFICOVTEHATEZ LIS
BB,

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 Fin EARRISCERTECE T 2EMCFOEFELHICE T 2BRICOVWTERT S, [E4F1] LBEE

2BHE 2N EOHRREM 20 NV BOBMRREHOBR G CERT D, [EF1] CHE

3B MENBREEZEL HA BRABERCZEOHE L ZOFEEE TETINAICODVWTERY 2, [EF 1] LHE
4 XH MEEEREEL RLEY MERABEREEOKRA L, FLEVICLZMRMOKEZERT D,

5 REF MEADIEERE FILEYDBORILEYRBED X -2 F— N —%1485 REEAOBR L £ ORHZERT 2,
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8F 7 I/ BAH (1) AATOT I/ BROKE, FA. 2ERAHZBRT S,

IM T I/ BRE (1) 7/ BRORRERORHICSOVWTERT 2,

108 7 2/ EREROEEEMYE (1) RREBRRICICK 2EEELET IV 0EAMEERET 2,
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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.



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 (II) 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 (II) 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 (II) 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.
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Evaluation is performed based on class performance including the small tests (20%), the midterm (40%) and the final
(40%) examinations.
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Understanding of each themes by textbook and reference book.
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ki 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.
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FEOERR 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.

. ERIEBE2HEE | Introduction (1)
. EIEBEHEE I Introduction (2)
MAIEHEE : 7TEEEBREZAE  Cellular signal transduction: seven-pass transmembrane receptor
MRS HRITE : =818G & /%2  Cellular signal transduction: heterotrimeric G protein
. MREBREE  BEHTFEG R v/ E/ERTFESAK/MiEAZ A
Cellular signal transduction: small G protein/growth factor receptor/intracellular receptor
6. ZARKDOIENTE  Quantitative analysis of receptors
7. MRBHREE: AT FrR2ALBLU T XK —%— Cellular signal transduction: ion channels and transporter
8. FBRIEEFE S LU HRIHE Chronopharmacology and Midterm Exam
9. AMEMUYE : £4 I Bioactive substance: vitamin
10, &£EEEYE : 7EF/L0Y ~ Bioactive substance: acetylcholine
11, £8EEYWE : 737 I Bioactive substance: catecholamine
12, £EEFMEYE : £BFUETF K Bioactive substance: bioactive peptides
13, £AEEFEEYWE : £0 b= Bioactive substance: serotonin
14, £EFUYE : e X423 /73 /8 Bioactive substance: histamine/amino acid
15, £EEUYE : T4 2% /4 K Bioactive substance: eicosanoid
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PRARRHET 5 Students are evaluated based on the midterm examination (45%), term-end examination (45%), and class performance
(10%).
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#IH 2 / Pharmacology 2

EEP |y BYLERORBERRZERTI2ZMTHY . ZTOBEBIIEBICLELZRKISE->TWS, RN#ERTIE. BYEE
OERE VS HaN D, BEYHNFEFOEEICKIZTTHE EBER) LZolFEZH0IC, EYORKISH L BEDE - 8
ER%ERT 5, FEF 2 Tld. BEEROEARZERT 27-0ICKRBEHBER, PREHRER, PRBR. HLBRICERT
38y %E &) H1FB, /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.

EMEEOEREBRIMBBLVOZOEZIAICOVWTERL, IHICEYIEREEICE LI THEXERT S, fFic. X
YOFEOEER. BWERZRBIZAHZILICOVWTERT S, S50, BEERICEOSWTEKRICH T 2EEMR L BIF
A#EiRT %, / 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.

1R HRERERS | BEERR LAEHEROEEE L UHRGENE L BRERICOVWTET, Th b OMEROMEE
EEACSEREYICIIEDL S BLDONHDON ZEBIET 5,

2. BEMREAE (1) RBBRRICK AHBBEEDAE & EYDEEL 2N, EYOBKSHAZERT S,

3. BEHRERE (2) : BIXBERRICL 2 EBEAEDCH E BYOFELZ V., EYOBERICAZERTS, S5lc,
BREICERT2EYICOVWTHIERT S,

A4 (FEHRERE | AMAEHE L A ESHEOBEEICN T 2R OFZED L 1. BFTMEEE & REEHMIERICO LT
BT 5,

5. PIRMREFARAG | £FROEFEMIZHER. AHMR. BERICE>THEAIN TV, #HR, ADBRITPRERT
HEIND, FEFTAYABE - ADMW - REEREICOWTERT 5,

6. MRS & OPIREEREMHEE © PIRERRICERT 2 RIIEMAEREFE 28 LTV 5, ARG PIREEIERE
DEMN % TFMd 25 E=BRT 5,

7. PIRMRERZE (1) : PIRBRRICBE T 2EVE - TAE - 1AV Fy RILOBEFRED LI, PREFRELGEEOR
KWL VERLE 2 BRT 5,

8. PIRMRIEAEE (2) : 2BMEE - #EE (ODBE. FRE) - MARE - )15 2RITOWTCERT 5,

9. PIRMIREAEE (3) @ PIRMEHMERE - MTADAE - FREEERE - FREMEEREICOVWCERY 5, £-EYKRE
fE - FEERE - 7O —URTFEDBEREICOWTERY 3,

10. PIRMRIEAEE (4) : HAKRFEREE - #AENBRIEREAEE (—FY VY VHE) - FLAL TV —IIOWTERT
%,
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ERICOWTERT S, 7=, BUEAEMMKES - RIERERE - MEMRAOBERICOVWTERT 5,
13.HMEEERE (1) MR EEMERLEVICL2BBOWOASEELZ S L I1C, EEHLE - B -  BRELHRE B
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14, SEALSBERE (2) (EILERLEVICK 2HCEREOREIEIEZ L L 12, T - 188 - BEREBOFBRE L BEEICO
WTEET 5,

15 HLBRERE (3)  BERROKRILBEMRSE N7 VY RICHEEEZ 2FHICOVWTERT 2,

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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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.

i#B%/ Lecture

PREGHER (45%). EHRER (45%). FEA (10%) TIFMET 5, / Mid-term examination (45%), examination (45%), class
performance (10%) and so on.

EEE H AR HhRE ISBN/ISSN &rEs|
ME%E - HFEMS R

£ / Ed. T Nabeshima ELE/ Nanzando 20154 (¥14R) 978-4-525-72061-2

and K Inoue

%;:‘:5\? " DR — [Eapanc=y 20254 (BWETEE 8 hi) 978-4-524-23377-9

HEOENERDIB/EBEOEBBERVY INRIZEHINTLWEIREOREICOVWT, HOHMLHFELTEL, ZREZAHW
T1EE$ 5, / Students are required to prepare knowledge of target organs for drugs and pathology related to content of
the class using internet and books.

A=WBETTRAY AV FERSTHOEFBDZ &,
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
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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.

- EFORFIFICE L TR, BEAE. BBREEZSBATES LS ICH B,
CBYRRES AT LICOWTHATE S L 51k D,
CEYOFEANBRELFZEEEZ 2ERICOVWTHATES L5124 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 TR SEHIPBEER - AT & IR ERRE

2 TR B 0 EFERES

3 B E EY0HLERIN

4 PE EMOEARS

5 IKH EY OE#N

6 FRH EYOIFRE - 126 L EEBHR
7 H BHbt & BB

8 Hf B S

9 B FEFEFH

10 H RIREH

11 A J|E A

12 A SFORBEER L HFAHR, ZEN
13 B EY0RRIE L BRE

14 Hf EYRRES R T L1

15 H EYEES 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

]
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Students are evaluated on their points from all the small tests (10%), and the midterm and regular examinations (90%).
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N— b F—EHZHET | REFE. FEREX F T 2022 ISBN978-4-524-40387-
FARR HisE, FEEE RmE | 5
BRERICIE, FRERUVSEREZAVTRENBTOFHEMNBEZBAICEIC O S, HERI, EBREICIY EHRHH -
REEEZEEI T 5,
RERRNFE
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
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BEAFAE, MEZCl IT8EY TABLEF1~3] IKH T TRATELEREFOEROERKICHT-S, ChETOFE
BRREEBE LT, (1) ABLFZICSVTRLEEZLABRETHIANFRZILEDLE (BEILZE 3 H 50, (2)
BIEAZICBVWTEELREZR-TERLEY (T IY) otF. (3) RRABEARKICRARGERSELEY (M)
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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.

CHNRVEBEZOFEROME, KIS, BLUOEARICOVWTEHRBATESZ L5124, HiIZ. KTV ILVBBRRIGICOWT
L L HICRIGHEELAFBATED LS5,

I/ 5= bENLIEALVRZNMMEEYO afiikFE L TOBBRREC HLRZILMEEMRLEOMBERIGICOWT, RISHERE
CEEARANDICAZHBTES L5215,

T IVOME, Rib. BLUERICOWTHBTES L5145,
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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 &/ ANVRVBEZOFERQ) « AVRVYBESE (BIELY. BEKY., TXTIL, 7IF) oadi BESLUY
BRMBICOWTES,

2EM ANRYBREZOFGHRQ)  hVEYBRFESROBMRG TH I RET VLB, BLUTNEMBLIEALE VR
FEEREOBEEEBRIZ OV TES,

3EM AR VERE ZDOFEMRQG) KT VLB FOEY OF BEE. oA, AEYME. KK - SR, £&
ARIG) EDBELYICOVWTHER, £/, AAVKRVELRLBRIEEZH D= MY LORISICDOVWTHES,

AFM T/ —n, T/ 5—bDEQA) : ALKRZAEEYDT b -~/ —LVEZEREW, HLRZIEAYORTo b ick
5T/ 77— bFOERK. BESLUTERNARBEICDVWTER,

S5ER T/ —, T/ F7—bDFEQ): T/ 7= bDOTLALFAMMRIGICMZ, ZNEBRRKBRIEDEAEHLEEFB LI~
OYBIRTFILER - 7t FEEET R TILERICOVTES,
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1. Yoshikai; Carboxylic Acids and Derivatives (1): Nomenclature, structure, and property of carboxylic acid derivatives
(acid chlorides, anhydrides, esters, and amides)

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

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

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

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

7. Yoshikai; 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; Summary of Carbonyl Chemistry: Summary of the chemistry of carbonyl compounds

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

10. Yoshikai; Amines (2): Synthesis of amines (reduction and reductive amination), reactivity of amines as bases

11. Yoshikai; Amines (3): Reactions involving amines, such as Hofmann elimination and synthesis and reaction of
diazonium salts

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

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

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

RERE EE
T TEHFER (50°/?)\ R (30%? RUOFESR (20%) THHET 5,
Evaluated by final exam (50%), midterm exam (30%), and report (20%).
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E-MAIL: naohiko.yoshikai.c5@tohoku.ac.jp (F7k)
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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.
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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.
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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.
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Evaluation will be based on the midterm and final examinations (70%) and class performance (30%).
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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.
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Department of Pharmaceutical Sciences (4-year program), Department of Pharmacy (6-year program)
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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.
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- 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.
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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
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Students are evaluated by examination (70%) and class performance (30%).
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Read the story of drug discovery development under own investigation
SGD: 14[8], 15[E]ICEHE
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JRH E-MAIL: juri.sakata.e8@tohoku.ac.jp TEL: 022-795-6878
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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)
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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.
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This course is designated to help students understand the basics and applications of colloid biomaterials, polymer
biomaterials for pharmaceutical sciences and engineering.

1. BmFE0#HA%  Thermodynamics of condensed system
SRR BT D -OICBBELRDIBNFICOVWTEERT 5,
a7%Y 1 C1-(2)-@-2,5,6,7 Cl-(2)-®-2

2. D8k E o014 K1 Dispersed system and Colloids (1)
DERELTOI0RA FHROBHAE & 20, Y4 XML, BLUOREAMRE LTOEERICOWTERT 5,
a7AY E5-()-®-2 E5-(1)-B-2 E5-(1)-@-3

3. S8k L& 304 F2 Dispersed system and Colloids (2)
A4 FMHOREMS L DBRRICOVTERT 5,
a7AhYy P E5-(1)-B-3 E5-(1)-@-3

4. SRENEMAIL Detergents 1
BRERAEEUF OCZEEDORHM L KBRPICHE T 2YELCENMEICOVWTERT S,
a7AHY E5-(1)-®-1 E5-(1)-B-4

5. FEEMAI2 Detergents 2
REEUFODFEEE (T1I) EREZORNZELIVEEIMR L LTOFBICOWTERT S,
a7HhY E5-(1)-3-4

6. /x4 FAa4 Ll Polymers and hydrogels 1
B FHROERAEL L TFEICDOVTER,
a7hYy E5-(D)-O-2

7. "4 Fa4L2 Polymers and hydrogels 2
EOTFHMREERL L1z A FOFILOEBICOWTES,
a7 A E5-(1)-O-2

8. /N4 FA#4 L3 Polymers and hydrogels 3
NA FETLOEEIFEE LTOFBIZOWTES,
AU E5-(1)-D-2

9. L#F#OY—1 Rheology 1
YE O ENRIREIE AR & AFRFIEIC DO WL TES,
a7AY L E5-(1)-@-1

10. L#B¥—2 Rheology 2
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11. #K Powders
MEORAR ENED T, TN O DFFEAE, HLUORHF~NOFABICOVTES,
a7AhY L E5-(1)-O-1

12, 2FEEL Thin films 1
HAOFECAOTFREORARAE BESLUOYEORE, ZOFABICOWTERET S,
arFAhy E5-(1)-3-1

13. HFE[E2 Thin films 2
Svyia7—--78Yzy ME BESLUOYHOREH, TOMBICOWTERT S,
a7Ay L E5-(1)-G-1

14, YRy —L - TIP3 Liposomes and emulsions
YRV —LBLVTYILY s v 0fEAE BESLUEY, BA~NOHBREICOWTERT S,
a7AHY L E5-(1)-B3-2

15, 2/0A7€/-3I28X7x7 Microsphere and microcapsule
2/0ATELBLVOI/0RT7 T ORESE, BELLOEY ZREAANOMNBALEICOWTERT S,
a7AHY :E5-(1)-3-2
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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.
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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.

. EMESOWE  Introduction: qualitative analysis of drugs
. BARIERNEREE  Ultraviolet-visible spectroscopy
#HIHEE  Fluorescence spectroscopy

sAax b5 74—0ERE | Basics of chromatography |
JAx b7 74 —OEREI  Basics of chromatography Il
sAax b Z 74 —0OEBIN Basics of chromatography Il
sAx b Z7 74 —OEREIV Basics of chromatography IV
A~ I 74 —DEEV Basics of chromatography V

9. BH4RERSER | Validation test for organic compounds |
10. B#Y £E 1l Validation test for organic compounds Il
11, B#rEREE Il Validation test for organic compounds |l
12, EEAFOEMESRER  Qualitative inorganic analysis

13. BE/HHE | Basics of mass spectrometry |

14, BEHHEI  Basics of mass spectrometry Il

15, BEHHEI Basics of mass spectrometry Il

00 ~N o O WN

SBEAREEISHET S (100%).
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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.

BAREDAE ZBRFE L, BRROBELSH. 2 LTHELOBEEERICOWCERT 25, BEROERE LRESEKICD
WORCEBRT 2, BETEREOBE, . 8&% EHECOVWTERY S, EHRPHRCAIERRICE T 2%
EYO L —Y—& LTOFAEICOVWTERY 5, RFUEEEGOEDET Z2EBET 2, BHRICE2EYZNTED LS
ZRALIZDOWTERERD, BETRbE L OS2 ERET 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.

B1E [RFZEMERE] B hE
FOFTAV =T OEREEZERL, FEORREZND, BEROBE. RFROMBE, BRAROEH LT, RFZE
2, R CREME R OERN A AHZE 28,

B2E [HHHREME L OMEFRWN] BHEHAR
BERHAIYVEICRIFTHEICEL T, BAROEREL 2L ¥ - ORGREFET 5,
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WY %,
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FE7E [RETHEERRON)] Bl HEE
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FEL. BEREEOHEICEODNSERICOVWTERT 2,

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 (l1), 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 (1), 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 (Il), 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 (Il), 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.



Understand pharmaceuticals used for radiation protection.
s EE
BEAE Lecture
e EXHRBROME (100%) &Y FHET 5,
FRRFHIT A Students are evaluated on a written examination (100%).
BHREBLUBESE
£4 EE4 H AR H AR EE ISBN/ISSN axriEs)
G S - BURIEE | EREE/mmEL/ B AN N ISBN: 978-4-524- o
KRS RITESREE % EE L 2024585 40477-3 S
= s BRERVBEHER/CLE2FE LEE,
BRI FE Preparation and review using textbooks and handouts.
Z D
. E-maild % L $Classroom# b BERFE ] % 52 1T (1 1F 5,
wZ ) ) ) )
Questions are accepted via email or Classroom at any time.
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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.

- D FEEEERICET 2 EANRBIE L EBERRKR L OBRZHRAETE 2,
CREABAHEORBICOVWT, XEVEOREROBEAN LEFEL, HATE S,
CFEL BIGEDBAE RN, DFEEICOVWTED LS BIEBAEONIAZRBETE B,
- A D HEE R NG EOKBROEERITICISAT 2 A% ERNICHRBTE 5,

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

1. RHARERINSHI  UV-Vis Absorption Spectroscopy |

KOWE, MELK (BEK) &OBEERERAV-BERTOR,. Lambert-Beerll], Ry < o

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

2. BHATERINDHKI UV-Vis Absorption Spectroscopy Il
A TTRBIN D BB IURFE— X > b, Franck-CondonEF. 3EiIRAI
Transition Dipole Moment, Franck-Condon Factor, Selection Rules

3. EATERUND KN - EHDHI  UV-Vis Absorption Spectroscopy I, Fluorescence Spectroscopy |
EAFEBRUINR A7 MILERWE=X /808 - BEEOERFZ. Jablonski diagram
Structural Analysis of Proteins and Nucleic Acids Using UV-Vis Absorption, Jablonski diagram

4, HESHKI Fluorescence Spectroscopy Il
HEHFm, HAEBFINE, BHS L OERFTENRE T
Fluorescence Lifetime, Fluorescence Quantum Yield, Radiative and Non-Radiative Rate Constants

5. WHHHKIN  Fluorescence Spectroscopy |l
HAEDF - HAE X VT EOEBRFEADISA
Application of Fluorescent Molecules and Proteins to Biological Science

6. IREIHKI  Vibrational Spectroscopy |
DFIRB) D T L ¥ — 7 & KENRIRNICEI T 2 AN AR
Basic Concepts of Energy Levels and Wave Functions of Molecular Vibrations

7. ¥RENH KN Vibrational Spectroscopy |
FRNRINE T~ VEELO R & S
Principles and Applications of IR and Raman Spectroscopy

8. fEEER - AR =& Midterm Examination, Circular Dichroism
TEXAE - ARAZEBHEZ B W EEDFOBISHE

Optical Rotatory Dispersion, Structural Analysis of Biomolecules Using Circular Dichroism



9. XigfERIEEMMNT X-Ray Crystallography |

HERBEDNFE. I 78 77 v 70K, XREF/$Z— I & 3 iEREERTOER

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

10, XigfE@MEERRMTI X-Ray Crystallography Il
MRS & CEEEXIREHTOISA

Application of Powder and Single Crystal X-Ray Diffraction, Structure and Properties of Inorganic Compounds

11, ESHEB NMRI

BEFOREAEHEL ALY BOREVIERT 2HIREFE—X > b, EREHR, 1LFP7

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

12, BSHEBI NMRI
ZAEY - REVIEEICEINMRY I FILODHE, #BF —N—NIHF RO A H =X L
Splitting of NMR Peaks Arising from Spin-Spin Coupling, Mechanism of Nuclear Overhauser Effect

13. BEEEI NMRII, ESR
NMRIC & 2 £49F D&, ESROBRELIGHA
Investigation of Biomolecular Structures Using NMR, Basic Concepts of ESR

14, HFEMEESERI Intermolecular Interactions |
BEBFE—X >V b, A FVEE DFHEBE, FEDEFE—X >V b KEHEE
Permanent Dipole Moment, lonic Bond, Molecular Polarizability, Induced Dipole Moment, Hydrogen Bond

15. DFREMEEIERI Intermolecular Interactions Il
Van der WaalstEEEF. Lennard-JonesiRT > vib, BUKMEHEEER. FEXR, BH=X
Van der Waals Interaction, Lennard-Jones Potential, Hydrophobic Interaction, Permittivity, Refractive Index

WERE
PRIAE (~30%) &EHHRE (~60%) OKE. BRIOI=F X (~10%) TFHET 2,
PRARRF 77 % Students are evaluated on their points from the midterm examination (~30%), the term examination (~60%), and mini
tests (~10%).
BHEBLUBESE
£ EE4 H AR H AR EE ISBN/ISSN ERER
b2 - £HRPRDIY | R Chang®E. AZEER T P
DY R HRLFREA 2003 SEE
EEXEDFRHFEAR RIGZ% - 5BH X H37 kR 1992 SEE
EFHFL /N EE—BR HE 1990 sEE
. - . D. A. McQuarrie, J.D.
YMEBFE DFiRIT 7 . e - I P
O—F () (F) ;mon%ﬂ FIRFE b BR{EZERA 2000 >EE
SEEBLUVOREPICEHINEI=FTRL, 7YV FZAVWTTFE - BEBEZ1T52 &,
WRERBNZE
Students are required to prepare and review for each class using handouts and referenc
Z Db
A=NIGETTHRAY B> THORFDZ &,
== Make an advance appointment via e-mail or other means.

MAIL: takakazu.nakabayashi.e7@tohoku.ac.jp TEL : 795-6855
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Bl IOV TIE15~3 0BEORES L ORERBBAZE (F8 - EB4LE) 30~1 5B, (8B, £EBRUOER] ICOWVWTIE3 0~4 5 BRDBE
BLORERBAZE (FE - BE4E) 15~0BMTT,
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EF 4 TlE, MEICHE T AEEZRD ETIEFRBOIHRERAOED L S BNRETEDLSIICLTEER SN, £/-ED
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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.

FEYICH T2 HERBOHERICOVWTERL, WERBICLZ TR LF—EBOEFEICOVWTHBETES L 5I12h %,
o, CORBOBRFE LHBEREDEERICOWTHERT 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. R#OEME~R1L &£ E1b~ Overview of metabolism — catabolism and anabolism
2. f&%E (1) Glycolysis (1)
3. f&#E (1) Glycolysis (Il)
4. T UEEYA 2L Citric acid cycle
5. EF=iEX Electron transport chain
6. 1By Y » 1L Oxidative phosphorylation
7. 7))o= REEERB OB Glycogen metabolism and pentose phosphate pathway
BERNE - HELEETE 8. TRxAFX—KH (1) Energy metabolism (I)
9. TxILF—KH () Energy metabolism (II)
1 0. Y&HRK Photosynthesis
11. RERSERCET Fatty acid metabolism
12. aLxzxFAa—/LAH Cholesterol metabolism
13. UsR&Z>/XJE Lipoprotein
14. #EeMERSE Bioactive lipid
15. 2{An{EE Summary of the course
REHE
FEHRER (80%) &FES (20%) IC& VAT 5,
FRARERIE iR Evaluation is performed based on class performance including the final (80%) examination and the class performance
(20%).
BHEBLUVSEE
£4 EEE H AR HARE ISBN/ISSN ErliER|
< o 2y =
H:Jli/ NAECFEERS | g - smEa R 202543 978-4-524-40447-6 HR®
: s
;fzeﬁr;;'amﬁ@ﬂ%% AT - MAEH— BT 2021475 978-4-524-22682-5 Rl
MOLECULAR BIOLOGY | Alexander Johnson, Bruce Alberts sx®
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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.
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EYMEEOEMEBRIMBBLVOZOEZIAICOVWTEREL, I OICEYIEFEEICRIZTHELRRT S, Thoitd
LIS, BEYICL BAEBOBEDREINEN D HEAZEHET S, BIFACEGNAES. BERICE T 2EYELROMES AL
DBBEBLTC, EMERABBEEZ LN TE S,

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.

1. EEBIEMZEMLH  Introduction of cardiovascular pharmacology

2. TEEEBR1EAE (1) Cardiovascular therapeutics (1)

3. {EEBMEAZE (2) Cardiovascular therapeutics (2)

4. {E¥RI{EAZE (3) Cardiovascular therapeutics (3)

5. fBIRISMEAER (4) Cardiovascular therapeutics (4)

6. DAPIEZE - BYIEZEIAEEE  Coronary and cerebral thrombosis therapeutics

7. HREBS L OBEERZE  Mid-term examination, and renal therapeutics
REANR - AL EEFTE 8. MFREIMEMZE  Urinary organ therapeutics

9. 4JERIEMAZE Genital organ therapeutics

10, REMESRAEE (1) Metabolic disease therapeutics (1)

11, REMESRAEE (2) Metabolic disease therapeutics (2)

12, FJE - BRRBAEE  Eye and skin disease therapeutics

13. finrA# (1) Anticancer therapeutics (1)

14, A AZE (2) Anticancer therapeutics (2)

15, ®E Drug-induced suffering
WERE

PEEEE (45%). EHAEER (45%). FE= (10%) THHEmT 5,
FRAE S &

Mid-term examination (45%), examination (45%), class performance (10%) and so on.
HREBLUVESEE
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HOZMERIBEOEBEERVYY INRICEHINTWIEREDRFEICOVWT, HOALHFELTHEL, HREZAHWL
TEET %,

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

. BRIE bEYE. BEYLREERRETEIA ML RICOVWTERET S,
. REBEROEML - RIP T RILF—RH, WERBREERICOVWTERET S,
LZMEDEREE, S, REMTHEEBHICOVWTERT 2,

w N

BRENR - HECEETFE

. REBZOHENE - BN (1) ZARBHRTHIEE-BBE - 2/ 0HEIIODWIFEET 5,
. REBFROHE - ]I (2) REFZDHEL - BRINOMEHEAICOWTIERT B,
. REBEBZOKNER  RBRRFEDLIICLTERTERINDI DA, HE - EE - 2 /X0 BOHERERICOVLWTE

o

. REROFE - FA - HEZH ZSARBROFEEAA. HEEHR, TALF—KBICOVLTES,

eIy (1) ZAREBEZRUANDORERE LT, KBEEZIVICOWTEET 5,

eIy (2) ZAREBERUANORERE LT, BAEEZIVICOVWTEET 5,

XTI BB -HEIXTINIOVWTEET S,

BVl - ERER BYBES SUOBRYBHELNOERERICOVTEERT S,

9. REELREE-HR (1) REZOBTEPIXAAF—RHFLEFLOBELY . BYEREECELETE - BEEOVEL
ICDWTEBRYT 3,

10, RELEE - &R (2)
DUNTESL,

11, k¥VEORE  (EEVECEYORBICOVWTERZRDD,

12, vx¥HWEOHEME (1) LENECEYDOSEICL > THFEIND, BENPADAHZZALICOVWTERT S,

13, k¥HEOFE (2) CEYECEYOFEICL > THFEIND, ABEEOA N =ZILICOWTERT 5,
14, v2HEOEME (3) E bORBICHEXRIFTEE - BEDECAD D CELLEYERLICOWTERL,
BEXZOME, EMILAICOWLTES,
15, t2WEORSMTE & R

0~ R L wWwN R

BFEE - AT EERESD - RECOBEDLY 2BR L. BRESVEERBARRIC

LEYEOLR2ME. L UORBELLERIIOVTEET S,

WEAE

BT & S35 (715%) EFEFER (25%) #EICFHET 5,
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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.
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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)
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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



12 Tanaka Pathological changes and inter-individual differences
13 Tanaka Special population

14 Akita Drug-drug interaction-1

15 Akita Drug-drug interaction-2
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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.
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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.

1. BRERSHTLZ#ES  Introduction: clinical analytical chemistry

2. EFER0EY kU Handling of biological specimens

3. T — X DIEEKE  Reliable analytical data

4. ARloFsLE  Clean-up for biological specimens

5. B@KAs A~ 2S5 74— 1  High performance liquid chromatography |

6. SEREs O~ 257 4— 11 High performance liquid chromatography Il
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15, ®ZHEEXI  Immunoassay Il
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Immune responses are essential as a defense mechanism against pathogenic microbes, while the essential concept of

A 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.

FREREDABETHLECLIBCORHEE LB TE D,

cRFEIOTY R FELOTHREZEROSREZEAE THEELZHATE S,

- BRRE. BERRICK 2EREEEZRATE 3,

c REINE. REROBRENES T 2RENLRERBICET 2 ERNMNHBZEBT 5,

FEOFEBIZ

- 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., R&ERLEEMEE. & History and concept of immunology, immune system, immune cells and

tissues [#pEfREF 1| LEO&E

2. REFEEBREITILI-OONDTFENFE. MEYE Molecular biology and microbiology for understanding immunology
[EF 1] [EHEFET] LEE

3. MEHFoEBELREI/ DT VEGTFOEMEK Generation of immunoglobulin diversity

4, RREEICKVEMALT 2 RZEDMHEHEA  Immune system that is activated by infection

5. THIREICXW I 2HEIRR. MHCHF Antigen presentation to T lymphocytes, and MHC molecules

6. Ur/Ekob &38R Development and survival of lymphocytes

7. MEMSRERE  T-cell mediated immunity

8. FRIESRZELZE Humoral immune responses

9. EI¥EBDE £ & Summary of the first half of this course

10, BA%E. 4R Innate immunity, Complement system

11, ¥RE®RER. RZER Mucosal immune system, immune tolerance

12. BEBEMER OBSE  Disorder of host defense mechanism  [EEMESR| & BEE

13, ®EZAPBEETEEER. 7LALX—, BOGRERE Allergy and autoimmunity [EEEF4 | [F4{cFE 2| LBE&E

14, fE%E. BiE%&E Cancer immunity, transplantation immunity [#E$ 3] L&

15, %fEfE L 7 2 F >~ Immune memory and vaccination

BRENR - HECEETE

BERE ER

FPREIHER (50%) B & CEHAFER(50%) 1 & Y FHET 2,
FRIERHE A A

Evaluation is based on the midterm examination (50%) and the final examination (50%).
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Review based on textbook, reference textbook, and handout is expected.
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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.

EYBEEOREB LR I2MAB LV ZOEZIFICTOVWTERT D, £/-. ROWHR, MK - EMBFR. KE - RERICERT
ZEYIOVTERL., EYICLDEROBENRIRNDEEAZIERT D, 510, REEEBREICOVTERZL.
ZNHICHTHBEFEERICOVWTHATE, TOEYEREEEZEZ 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 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. wLEYEEY (1) Hormone and drugs (1)
SBOs: C4-(3)-@-6, C7-(2)-@-1, C7-(2)-@-1,2, E2-(5)-@-4,5
2. RILEVEEY (2) Hormone and drugs (2)
SBOs: C4-(3)-®-6, C4-(3)-®-3, C7-(2)-®-1, C7-(2)-0-1, E2-(3)-®-7, E2-(5)-2-2,3
3. WIAJESR (1) Anti-inflammatory drugs (1)
SBOs: C6-(2)-D-1, C7-(2)-®>-1, C7-(2)-®-1, C8-(2)-D-1, E2-(2)-D-1,2,3, E2-(2)-2-3,
4. RFEFE (2) Anti-inflammatory drugs (2)
SBOs: C4-(3)-@-2, C8-(2)-M-4,5, E2-(2)-D-1,2,3, E2-(2)-@-2, E2-(2)-@-1
5. Mm&$H L EMEEEASE Hematology and drugs
SBOs: C7-(2)-®@-1, E2-(3)-@-1,2,3,4,5
6. BERER (1) Treatment of infectious diseases (1)
SBOs: C8-(2)-@-1, C8-(2)-B-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. BEYERESR (2) Treatment of infectious diseases (2)
SBOs: C4-(3)-®-3,4,5,6, C8-(2)-3®-1, C8-(3)-®-1, C8-(3)-@-1,2, C8-(4)-@-1,2,8,9, E2-(7)-@-1,2,3,4,5, E2-(7)-
®-1,2, E2-(7)-10-1
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Students are evaluated on the final (100%) examination.
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RERBRNRE
Students are required to prepare knowledge of target organs for drugs and pathology related to content of the class
using internet and books.
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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. BT —4mEeRICLT. HEEADERREZ MY 2552828 T 2,
2. KREIBEDREM EFRNREEERT D,
3. REERICL 2EERE L CHEEERT D,

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

1. NRHEEF LT Overview

2. RIBRFLHEE Environmental factors

3. {REHET Health statistics

4. &5 Epidemiology

5. BERTBEEEREE  Prevention

6. BEYEOREFERE Pollutants 1

7. EHREEWE LEE  Pollutants 2
BREANR - AR EEFE 8. EHEEWE L@ Pollutants 3

9. HEIRIEIRIERE  Global environment

10. Kof4%E Waterl

11. K&EEE Water2

12, ZIREOHLE  Air

13. K&ZBZ  Airpollution

14, E#EMB4E  Occupational health

15, RIEMBEL ZOXE  Health administration
WERE

EXHAROME (FRE40%. TH40%) B LOFESR (20%) = b & ICFHET 2,
PRI 775 Evaluation is performed comprehensively based on the midterm examination (40%), the final examination (40%) and

class performance (20%).
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<HITLEERE >

EEROMEIZ, ZBEAOAL LT, BWFBRRRICLERBESY2Ih o, ThEERICHET 2 &k, BFOQOL
DERNDLLELYTCERLL D, APMUERE TR, EXROREEELTARL, CLR2FERICEZERT 2 EEEE
FERL. TOREBEZERTDL LIS, BB LCEGRD DHENEEL EEGRFEDOEDEF TRY DML TEENHT OERE
BREEMOERZENE TS, AEBORTICIE. WELCZOERD LIS, E#LE. BRAEZICET2RENAMHE
BETHY, REEBL THERESINECEZDTORE REZZV, b0DORA, EXFH%ERT 5.

<PELFERE>

HZ2ORHF TIIEL OYBEFNTESARICISBINTL A ARBTREZOPL O RESHEPERMFER EOREK
MARTEICOWT, ZOREBEZERE L XRGTEEEFT S, RELBELIRNRE., LFFEHICETI2EEZROLTEEZS
U, DO FIBEDRITHEEERT 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.

<HILEERE>
AAERARBOBESIMEICOVWTRERMEEEZERL, EETE 2,

<HELFEE>
- FERBOITEONERBLZERE L, EXANLBREEEZTAS LIS,
CHY e WERE B S O DREAEBRATE L BIEEEROIToND £ 512482,

[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.

<HITLFEERE >

REBRMOBRERE KIS E, RISRAISHEINLEREOEED DERICORRZHEL, RICICELFERDE L
RENOHBERICL > TANRSDEE. H2VWEREEZRDD, £/o. BERDREZ USBROALHLREREE
AVWTERISKRD 2, LWhBIREZE L TLERGERZF.3,

CBIEEETE KERELITIBEERE. UESICBITSpHEETREOZCHAGRZERTI L LI, EEHTRAEY v
DEEBEICOVWTEZT 3,
1) 0.1 mol/LkEg{b+ b U 7 LIZEROFAR LIZE

0.1 mol/L/KE&MbF b U T LRERZRAE L, 7 I Pl (BERE) TCICEREERZAVUREET 2 LICLY, &
EDEEEEMEEICOVWTERT S,
2) TAEUVDEE
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ZIBfET D,

1) 0.0l mol/LEFL VY7 I VBB —/kEZF b VLAIEERORAR LIZE

0.0l mol/LTFL ¥ 7 I VvMEE/KFEZF MY VLZEREZARL, Ein (EERR) 2AVTEET %,

2) 0.01 mol/LiEfb~ "% o o LIZBHER DR L 12T

0.01 mol/LiEfb~ 72> T LZER AR L, TFL VI 7 I VEMBI/KEZF M VLABREREZEBVTEET 5,
3) XU RFUBALYILDEE

U NTFYVBALY TLRDALY TLAF v EFEL, FL— MAEEICOWTERT S,

<YE{FEE>
NIN=TIZhh N, UTOBEEOERBZTAS, 6. INoDERBEHREFR T, LYRENET—<EE - EHEL.
BONFERICOVTHERRZITH I,

AT VRRMEBER A A BREBEICOWT, BELREBAREN, ERICEETBAASRNEZHE L. BEOBECRE
FEICOWTOBREEED D,

CBEER BEROBRLANKICOVWTRER, ERICEE7ILHY THETE L. ZOPMEEMR S BEROEEE
DEAHEEICOWTERERD B,

- BAREES KA TROAKEFORBLEVAERR, TOIGAE LT, BEDTOBRNANRY MLOEA L, B
REEER % KD B HiEERI,

CHADOGH HADAKEFORBEFEVAEZRER, £z, BXEAABLT. 2FPBEINTVWIREZFAND FiEEF
S

c RN BEDOHHAPT — SDS-PAGE L RAEBE BRABEAVWTR Y ANIEONTEEMET DHE. B L UORAR
INDOERNEXFBTEEX NI BEOFEEE%BHBT 5,

c FHARIRZA R Y P IVEDGH  RADKKEFOREEL RRANEE BB T 5, /2. AMTEERVCAEREGICLS
REBOZICOVWTER L, FARRT FLICK DD FEERITEICO LTS,

[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.

(4) Fluorescence spectroscopy: Students will learn about the principles and operations of a fluorescence

J— ’711 —



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.
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<Ot FEEE >

HERRE LAR— MK VEFFET S (LR— bR x BEX),

<YBELFEEZ>

TRTOLR—FORHIZFENMEE L., LKR—FOREDL OFFET 2,
PR % [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.
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Students are required to prepare for each training session using the training manual.
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Make an advance appointment via e-mail or other means.
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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.

EBEBEL, fli. LR B BRES. BRUEOERRFEBLURRT bAT—208 (R, NMR) 2157 %,

Students will develop their skills in the organic chemistry laboratory as well as their ability to interpret the spectra of
organic molecules.
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(3) FERHED RGHE
=5 REMNAGrignard G EFAWT, KFE - RBEBETERAREEITI.
(4) BELEYOBERE
FRORIGTEONERYEERH LT, BEREET I,
3. EFAEYICET LIRS
(1) ANEBREREDER
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(3) EFABM., EAMRL. XKE2ER
ERABYOFERBENCFERIMZFENE EHIC, FHBMNEEBERAZ L CICEERD L EBEROBEEEF.N,

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

WERE e
FEs (60%). #HEE (20%), KB/ — b (10%). EHEREE (10%) (&L VFHET S,
RRAE A & 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%).
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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.
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Students will develop basic skills in the organic chemistry laboratory and natural product chemistry, and their abilities
necessary to interpret spectra of organic molecules.
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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
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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%).
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Students must read the relevant sections in the textbook and understand the contents in advance.
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In this course, students deepen their understanding of Biopharmacy and Pharmacy Practice, and learn analytical
methods commonly used in the field. In the first section, students learn the principle and technique on pharmacological
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.
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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.

1. EYoESHFME 1. Mechanism of drug actions and evaluation of drug efficacy
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(1) Anatomy of target organs for drugs (brain, intestine, heart and vessels)

(2) RtgmpR - BIREREE CHLE  MEERB. O B0, B3RS RBRT 7y bIE)

(2) Pharmacology of sympathetic and parasympathetic nervous and cardiac systems with isolated intestine and heart.
Measurement of blood pressure under anesthesia
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(3) Pharmacology of central nervous system (anti-epileptic drugs etc.)

(4) BERRERE | 48 (B 7 oA > OREMEENRICHTT 2 EIHIRTE)
(4) Phase | clinical trial practicum (caffeine's efficacy on mental task efficiency)

C7-(1)-®-2 E1-(1)-@-1,2,3 E1-(3)-2 E2-(1)-®-3,4 E2-(1)-®-12 E2-(3)-D-6

2. EYnEMLMBERE 2. Drug toxicity and detoxification responses
(1) EEADFIC & 2B RIS DEFZRIENT
(1) Biochemical analysis of antioxidant responses mediated by biomolecules
(2) BERHEROBETSZEBNT
(2) Analysis of a genetic polymorphism of metabolic detoxification enzymes
C7-(1)-®-2 D2-(1)-D-4 E1-(4)-1 E3-3)-D-2 E4-(1)-@-1
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3. Pharmacokinetics, design of dosage regimen, and general tests, processes and apparatus
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(1) Estimation of pharmacokinetic parameters, calculation of the constant infusion rate and the frequency of oral drug
administration for the effective drug therapy
(2) TDM&EE—X > MR
(2) Therapeutic Drug Monitoring (TDM) and moment analysis
(3) BHARE
(3) Dissolution test of drug

E4-(2)-D-1-5 E4-(2)-@-3 E5-(2)-@-4 E5-(2)-G3-1
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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.
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The aim of this course is to help student understand the importance of natural products in drug discovery and
pharmaceutical sciences.
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1.Introduction of natural product biosynthesis
2.Fatty acid biosynthesis 1

3.Fatty acid biosynthesis 2

4.Polyketide biosynthesis 1

5.Polyketide biosynthesis 2

6.Polyketide biosynthesis 3

7.Polyketide biosynthesis 3

8.Non-ribosomar peptdide synthase 1
9.Non-ribosomar peptdide synthase 2
10.Non-ribosomar peptdide synthase 3
11.PKS NRPS hybrid biosynthesis 1

12. Ripps biosynthesis

13.Terpene biosynthesis 1

14.Terpene biosynthesis 2

15.Frontier of natural product biosynthetic study
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Evaluated by examination (70%), with partial consideration of class performance (ca.30%).
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EE 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.
L5 - E0E (T7I/B) - &8 (RILAYE - XILATFR) Oe#iEE L £ BEEICOVLWTERT %,
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e F)EBE 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.

#E - JEED{t® 1  The chemistry of carbohydrates and lipids (1)

. 1EE - EED{t® 2  The chemistry of carbohydrates and lipids (2)

. ¥EE - BB D% 3 The chemistry of carbohydrates and lipids (3)

TI/8 - R7FRED{FE 1 The chemistry of amino acids and peptides (1)
TI/8 - R7FRFD{FE2 The chemistry of amino acids and peptides (2)
#%EBD1tZ 1 The chemistry of nucleic acids (1)

ZEBD{LF 2  The chemistry of nucleic acids (2)

. BERIGD{EE  The chemistry of enzymatic reactions (1)

9. BRIy - @EZED1E L The chemistry of vitamins and Coenzymes (1)
10, E23Iy - @EHED{ILF 2 The chemistry of vitamins and Coenzymes (2)
11, E23y - @EHEO1LF3  The chemistry of vitamins and Coenzymes (3)
12, E23Iy - -@EHEOLF4  The chemistry of vitamins and Coenzymes (4)
13, 23y -#fEEHZEDIF5  The chemistry of vitamins and Coenzymes (5)
14, €23y - -#@#EEHZEDIF6 The chemistry of vitamins and Coenzymes (6)
15, £&HDFDESBM The biosynthesis of biomolecules
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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).

- BREREAOBES LUBETRE (WU, EFH BRCRELEY) OVLWTHATES LS ICH 5,

- BRALEOfSIn, SR BoKERMEE. BITHBEE S CORBMBRRIGICOVT, BHEFIZRIFCZORISEELZHATES
512k 3,

- RAOBB S EAERIS IS LT, BIEY A 7L 2 mBIICHEAI T, ZORLATREZEBNICERTESZL51CH 5,
CEYPEERRYCEER. EERMBLAYOEMAF —LICEENZLRERITICOWT, RICHEE, TEH L CIIEER
. BREEEREZGHATELLSICH D,

- 2AROEMICONT, RENLEMEKRET. ARREOMAIE K. BEREEOKRA ¥ b HERHOAFEEZHRAT
E5L51CRD,

« 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, B8 -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.
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BERECREROBELETREVERLFY, BLAREBEREOERAS LUVEE LEMTFOMEEERICOVWTERE R
H5,
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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, 8 -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 (Ilwabuchi, Yamakoshi)

Mechanistic understanding of regio- and stereoselectivity in synthetic schemes of bioactive natural products and
pharmaceuticals.
10. Asymmetric Synthesis (Iwabuchi, Yamakoshi)

Methods for preparing optically active compounds, including resolution, asymmetric catalysis, chiral pool strategy, and
biocatalysis.
11. Case Studies in Total Synthesis | (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.
12. Case Studies in Total Synthesis Il (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.
13. Case Studies in Total Synthesis Ill (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.
14. Case Studies in Total Synthesis IV (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.
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.

BI¥8ED ¢ LR — MR (20%). £k (80%)
BETESD  BRPORE - BHADFTE5E (40%). ExHBR (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%)
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= oy
RERREINFE 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.

FT7A4RTT—

A—=NWBRETTRAY MAV M ER-THLERFOZ &,
L E-MAIL: naohiko.yoshikai.cs@tohoku.ac.jp

A3#) E-MAIL: y-iwabuchi@tohoku.ac.jp

1L E-MAIL: hiroyuki.yamakoshi.el@tohoku.ac.jp

i

Z Dty
Office hours :

Make an appointment in advance via email.
naohiko.yoshikai.c5@tohoku.ac.jp (Yoshikai)
y-iwabuchi@tohoku.ac.jp (Iwabuchi)
hiroyuki.yamakoshi.el@tohoku.ac.jp (Yamakoshi)
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REOBW - MERVER 5
R 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.

EYREOER L R 2ABE LPZOEZIFICOVWTERL, BYAT - XBRCEFMOBITEICOWTERL, HBETD
ZENTED,

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. 2 | Introduction (1)

2. FEBZEEHI Introduction (2)

3. T—XEFTOERE(1) Basic data analysis(1)
s o s I 4. F—REFOER(2) Basic data analysis(2)
BRNR - TROERTE 5. F—X@EFrOER(3) Basic data analysis(3)

6. #m¥E Machine learning

7. T—20OTFLHE>F—3 3> Data presentation

8. HAZk&#E Final Exam
WERE

HARHBRG0%), BLUOFER (50%) THMET 2,
B e nliyapss

Students are evaluated based on examination (50%), and class performance (50%).
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Students can previously download the slide files and prepare the contents with the above textbook.
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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.

B - B ER L, RECBRICES(EREFOEVAZERT 2, BICRMOKRRZH£F0. SRAELCHERETE
BHIHOEFE. H2VEBRIEICEHDIMREL LToREZAR L., ROBAREZDEVF L LTOERZRR,

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.

1R
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. F
General Hematology
E2-(2)-@-9, E2-(3)-@-1~5, E2-(8)-3®-1~4

3 AR
General Surgery
E1-(3)-1

4 ERF R
General Geriatrics
E2-(4)-D-1~4, E2-(7)-3-1

5 BRIRAE TR 3R
Clinical Psychopharmacology
E1-(4)-3, F-(2)-3®-18, F-(2)-®-3, 12,F-6(1)4

6. 50 & S ImE
Kidney and Hypertension
E2-(3)-@-4, E2-(3)-®-1~5

TRIERE® : A ZHRY v oy FA—L EHERE
Principles of metabolic disorders: visceral fat obesity and diabetes mellitus
E2-(5)-@-1~3

8. MR BR R PR
Respiratory Disease
E2-(4)-D-1~4

9.V v=F - BIRRFHGE
Rheumatism and Collagen Diseases
E2-(2)-D-1~3, E2-(2)-2-2,8,9, E2-(2)-3-1, E2-(2)-@-1

10. 4B E F i

General Reproductive Medicine
E2-(3)-3-6~8



Infectious Diseases
C8-(4)-@-7, D1-(2)-@-1~4, E2-(7)-®-3,5

12.IRBF R - &R
General Ophthalmology
E2-(6)-D-1~4,E2-(8)-@-1

13. B2 MRER 28R - &5
Otorhinolaryngology, from the General to the Particular
E2-(6)-@-1~2

14 BEMERLBER - &R
Palliative Medicine, from the General to the Particular
E2-(1)-®-1~2, E2-(7)-®-1,2

15 B L 2R aR
Gastroenterology, from the General to the Particular

E2-(4)-@-1~9
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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.

EYOERBRECEIER (F1) RREEZERL. AP DRELHMELZRART 27O 0EYBES - REUEFZHEROD
ERUTHATE D, . EXRORFHNOTHRRAEETO L HZEEL. HERKOBHEZHATE 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.

BH SR (B, R BRE 0B, SpE— GB. BaH—8 Gb). Ml &8 b, Ak R GF). I #ER
GB. BFBR G, MR BT Gb. PHEX GB. R EB GB. KA 234 GB

1. EICHIFIEERRBR (1)
Drug development at pharmaceutical companies (1)

i AEMEICE I IEERAROEDHEHH TE S, WEMETOERERFAEMEICEITIEBRELY M7 v R L—>
aFINYF—FITOWTERET 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. PEICHIIIEERMR (2)

Drug development at pharmaceutical companies (2)

HEYERE L REMMROKE  WEMETORERZFARICE T 2EYHEL LURLEMROEDHTCZ DERZERT
%,

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. REICHIIIEERBAR (3)

Drug development at pharmaceutical companies (3)

BEAFRIE  RERORAIESMIZEL T, ZE2UPEYEEROER. BRI 2. WET0L A SICHRENICEET 2A81%
tEEOEEZERET 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. BEICBITIEERRMAK (4)

Drug development at pharmaceutical companies (4)

EEGFFEARO LHA S 7At AFEROTENE RN,

Students will learn about the process development workflow in pharmaceutical development, from drug approval and
market launch onward.



5. tHBEICEITIEERBRE (5)

Drug development at pharmaceutical companies (5)

ZEHIE (1 BTLLF—) ICHT2FTREELEROBRE L ATIE L TOEA, O, WEMSEICHTDAIFEHFETOE
HHIZDOWTEET 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. KFICHITIERR - EREEBRORR

Development of pharmaceuticals and medical devices at universities

REIZB T DEBEAR - BELAR - REMAROHAZIEOEDHCZDERCERT 5,

Students will understand the methods and significance of supporting the development of basic research, translational
research, and clinical research at universities.

7. EEROEEE

Review and Approval of Pharmaceuticals

PMDA IC &k 2 EE R, EREBREOETOED AT OBRRTERT 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. EXERORLM LBEREERE

Pharmaceutical Safety and Health Damage Relief

PMDA 2 & 2 EHER. EEEBZEORENE, TCICEREREREDEDHFCZ DRRLERT D,

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. &2t (1)

Safety (1)

ARICE I 2REMMROEERICOVTER, EERICLKIZTEA—MENE CEGEM. BEPFAE. BESH) ITo0T
F3,

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)

EXRICLZ2FERBESME (FF. B, BRR) ICOLTRS,

Students will learn about the major organ toxicity (liver, kidney, cardiovascular system) caused by pharmaceuticals.

11, EEREEENMFT—H—

Drug development and biomarkers
EERERICBTDBURIERZ T4y b, FRNANAFTY—H—OBRRALEOETCOMEHZWR TS E L BT, BHE
FREBEICOVTES,

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, EEFOUERTEOERBFRT —XX—XzAW R

Safety evaluation using a post-marketing medical information database for pharmaceuticals
EEROEERTHEOLEMICET 21TEHER., B&ELZERERZAVIHAROBRICOVTER,

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, EXIZAMOERICOWT

The training of biomedical engineering personnel

EEEBESOTEBENNRTTA/R=2aviaE0L 5 IC8A B LTV A, EERBEOD=-—X% L bz, BEEN [Z
NOEML D272 ] LEATATHLZAZAVTFRMETHAVEEE S FLEVIHRLAND, EDLFITD>TVS
M RRY T A= RFNRAFTHA v BRREERTHTIv I - YA TR - 2=y FASU OEFIZRE X, BON A/
R=2aVzERITAA—V2H>TWEREITE LI BBERICLAEZL,

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 A/ R=2 a3V ITLBEIE

Drug discovery through open innovation

EROURMPETCORERFOMEMAETHICETIZEZBL T, FEOMERMAROMELIBR L, ERMROETEMW L H
HEEROE L I E2FEET 5,

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, EERRARICHT 2GR
Patent Strategy in Pharmaceutical Development

B EOERN# TV, EEDICBITI2BHOEERL, EERRAFEICEVTHEBZMRNICRKRET D70 ORFETE



=BT 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.

BERE
FREIOLKR—bF (100%) %= &ICFHET 5,

FRAR T &
Evaluation will be based on the reports for each class (100%).

BHREBLUSES

4 EEA H kRt HhRE ISBN/ISSN ERER)
FEBRBHEECICEELA-SEEOREER 2R, SGDRIICFH L LTRESIN S REICIY ED,
Preparation: Read the relevant sections of the assigned reference book before the lecture. Complete the assigned

o . preparation tasks before the SGD.

: il 2 e . = e = . NN .

RIS W BENBOBELE L 05, BRREOHHICOLTISEBMEEE TE0, BRERD S,
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.

Z Dt

. A—=ILTTRAVMXY FERSTHDLRFDZ &,

" E-MAIL: y-iwabuchi@tohoku.ac.jp (&), ytomioka@tohoku.ac.jp (E)
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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.

KHEZDOPBIEBEIL. BITERBEDZH A & PET/SPECTEG(LDRIE, A S5 RICPETEFBEFROEEATALR (HF
R - IEZHMEE - £YFHEEE) AL, HBETEDLDICARDIETHD, SHIC, BE - BEERS - NERERICAWL
LNZEB L —H—IC20T, BNSFLERRSF. SHNERAMAEIEL, BIFEHCHAEDNRIE~OILHAHEDT
8 - ERTEDZNEES, AT, BRAPETERORE - REEELRZEMHEOERZEEL., v/ 70 F—XHBRED
RISSSE CPETAMRM T 2158 (ARH . S - 5B, PK/PD%) ZBMICE L TRRTE 2B H%2 8120175,

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.

B A Instructors : &4 #= Furumoto, Shozo (38 - &in&EF). 5%k BA% Ming-Rong, Zhang (3F). skiE 5LKEBE Nagatsu,
Kotaro (3F)

BIE (% - £0) BYEE
ST D —BEVEBAREL 4 X —Y> /%8 (SPECTEPETEE) I & 2 BR{c0REPPETER ORI (5 TRt
ELE. EMRITHES O)ICO L TR,

w2m [EEnAx—2r7 (1)) EYHER
REZTICMONTWET R, 7I/BREICEICEBEA A -V VY IRICOVWTED, Z0EBERBLEZHEL LTD
BHMEIZOWTEZ B,
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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 (I)” (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 (I)” (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.

i

Lecture

BREFFEDLDZE/EL AL, BEDILICZBREN ZRHT 5,
No specific textbook is designated. Course materials will be distributed for each class session.

Bl LR — b (100%) TEHET %,
Grades will be assessed based solely on the report (100%).

EE4 H AR A AR ISBN/ISSN ErHER!
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BERERASE Review using the materials distributed during the lecture.
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1HEMUORERNBIZ, 4 5BEOPEEVRBLTIAREH > THERTHIEABEL LTVWET, 1EMOBBICKHELRZ2FERBOBRIE. [#FXx &
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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.

EfEm, EEEERACSITIEFEREROFTEMZERL, FK /0— " VERLRFICANT, REFICHLTE
LEANEZAFEHICDUT 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.

BYHKE AN L GF), BiEH F)

Instructor: Takahiro Kimura, Tsuyoshi Ishibashi

1. EERBRERER (1) Medicine development related laws (1)

FEEDERICET2MHEA, BROEFLZZNEH(C, GLP, GCPORELEMR TS, £-BREER L OHEAZDEN
T F,

EEE P N ]

arAy B-(2)-@, B-(3)-@

2. ERDEFEBERER (2) Medicine development related laws (2)

EEABOERFE, s, HIRESRICET 2 HEAEFNEHIC, GQP GVP, GMP, GPSPORE % EBEY 5,
tEE R N )

ar7Aay i B-(2)-@

3. EEHISFAE(RER (1) Medical device development related laws (1)
EEESBHAR,I O LT E TOAEAZZRNEHIC, EERFARLDEBVWELIERT S,
BY AN, BiE

a7HY B-(2)-@

4, EEMBFERBZER (2) Medical device development related laws (2)

RS ENE ICRE T 2 EMEK TH B1S013485(C D W THERE T, HRENEAMADOIY BAZERT S,
EEYEEIC L 3 ERSEREOEAN AL X221, EEBREHOEELHEEBRT 2,

By R/iE

a7HhY B-(2)-@

5. DEICHITIERRBR L EEPRES  Medicine development and pharmaceutical related laws in the company
BRI H T IEERGAR, S LHETOEAN T X E2FY, BEBRER~OIVBEARICOWTERT B,

BY L RE

a74hY :B-(2)-@

6. DEICH|T D EEMESEMFAE & EREBRER Medical device development and pharmaceutical related laws in the
company
EEMEB A —N— B T 2EEERARI S EHE TOEKRN 7O X222, EFEERER~OIRYBEHCOVWTERES
5,
B RKE

AV B-(2)-@
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7. EEGBREARICHITIRERIEL /' n—/NLER  Quality assurance against pharmaceutical development and global
expansion

EXG, EEERRUBEAERSHIOMREICE T2 RERIORYEAZEBELT, EEBRREEOEEMHLERT 5, £72
TR—NIVERICE T 2 EEEFER,

[EE T Vi)

a7HhY 1B-(2)-@

8. EE BIERWEEMHFHIESZE Medical act, The history of the harmful effect, side effect victim relief system
EEORELPEERRFICLI2BEHREMBFFEICOVTRIEHIC, EEREOREMICHTIMY BAOEEU#ERET
%,
BY kN, BiE
a7HhY :B-(2)-O

BERE

ERAB (80%) RULK— b (20%) TFHET 5,
FRIERHE A A

Evaluation is performed based on the final examination (80%) and reports (20%).
BHEBLUBESE
£4 EEL H AR HARE ISBN/ISSN ERiER
EERAFEEAP F4R b3k 3} SEE
RERMNARE
o c204FEEAFEE T [EREBRER] (82X - FBRUME) ICHAEZ D,

CHRT - SIIHREFBICBEEMRZ 2560 H D,

<FTARTT—>
5 A=ITTHRAY b EE>THh OEZEBME CHERMRICTIT D,
E-mail: hourai6316@yahoo.co.jp

1EMOBRENBIE, A5RHOFEEZLELTINRZL > THBRT S I L2iREL LTVWEY, 1EUOBBICABELEZZERBOBRIE. [#E - &
B2V TIE1 5~3 0FRDEES L CRERBARE (F8 - EF4E) 30~15KH, [EBR FERUER] 22V TIE3 0~4 5EHEDEZE
BLUBERBNZE (FB - EBLL) 15~0KETT,
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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.

MRRECEBE LD AT, RETERT 27D DOHEEHRBNICER, EREERTTE 2,

2E LB § . . . N " .
FHEORER The purpose of this course is to understand research themes and do experiments thinking the purpose to achieve
themes logically.
BEEINEZABOHELN L, T—IHNEXONTEEZITI, I0Il. 2B TciihbhdEIF—Ic5my 3,
vl oo : \E = =
BENR - TROERTE 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.
BERE Wi, OEE. £B
EECtE IS0 BEHRCEDIE, FEH (100%) & YAA~DTIHET 2,
FRAE I R
Evaluated by the supervisor of the laboratory.
BHRELLUSEE
£4 EEE H AR HARE ISBN/ISSN ErliER|
RERBNFE
Z Dt
%

1EMORENBIE, A5RHOFEEZLELTINRZL > THERT S I LZREL LTVWEY, 1EUOBEICABELEIFERBOBRIE. #E &

B IOV TIE1 5~3 0 BFRDEES L CRERBARE (F8 - EB4LE) 30~15KH. [EBR FERUVER] 22V TIE3 0~4 5EHEDEE
BLORERBNAE (FB - BBLL) 15~0KMTY
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REHIRIE, FHABOMREL LTERREFICHEINRIEEZLAHNETHZ, EPTFICREINLFZER. 2BFOK
EHOHRT—IHERA0N, RERBOERNATEICE > THRETI, FIHARBEREEFERLELTELED, TOR
REBWE, FRPE. KEREOHTRERL, BRLEN TON D, LEh > TERBIZZENNRE LR D7D DOERE
WLERBBBETHD L LEHIC, FROEREBRIRTD7HDICRIDHBDEHRFLTLS,

Research Training is the most important subject scheduled in the last grade as a general decision of undergraduate

e 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.

CHRBEICEELEFZORMA O INE COMERREZAELFMTE %,
c MRBEERD /D ICRRITNEMBERELHMETE S,

- ARETEZ IR TE B,

cRREZB LT, BREMWEICIRZ 28RREES,
CHROERZELDDIIENTE S,

CHROEREERL, FMETE S,

- HIRARICET 2EMICH L. BUICISETEZENTE S,

FiEOFEBIZ

- 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.

RENR - AR EETE

REESNLDTOREN D, ZNTNOEMRBFICLIA > TT —IAEZXONTHIRZIT,
e PBAOEL IF—~DOBI, FBEORHEL L, EPFOTOT I LICLID > THENTTHN 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.

WEHE WwE. OEE. £B
EEINEZABOHEHNITL. AA~DICTIHET %,
FiHERTAR /T %
Evaluated by the supervisor of the laboratory.
BRELLUSEE
£4 EEHG H AR H AR ISBN/ISSN &riEs|
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METFIE, BRA LR CTERN CERGHIK 21T 720 IFRAINTE Y. ERORBICEVLTH, EESR - BEEOR
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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.

CRETEAN FDfHIC, LS ITEDNTWEHh BETE S,
CEDESBEEFEE. COLSBRBRICAV LW BRTE D,
BRI ZE ED LS ISFHIIT 20, 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.

RENR - HECEETE

1. FHIEF O  Statistics of Pharmacy Operation
E2-(9)-1~8, E3-(1)-D-1~5, E3-(1)-®-1~5, E3-(1)-@®-1~3

2. BHFORERRES - BREEEFA~OMA  Statistics Application to Healthcare
D1-(1)-®-1, D1-(1)-@-1~3, D1-(1)-®-1~4, E3-(1)-®-1~7

3. HARTYA v &ffiEtF  Basic Statistics
E3-(1)-®-1~7

4, FFIEMH B 2 AEMEDOFETS  Statistics of Investigative Research
A-(1)-@-6, E3-(1)-®-1~5, E3-(1)-®-1~9, E3-(1)-@-1~3

5. EERBEAROHES  Statistics of Drug Development
A-(2)-®-1~4, A-(2)-@-1~3, E3-(1)-®-1~9

6. EBMD#ist% Statistics of EBM
E3-(1)-@-1~4

7. X% - 7F+YUZXAP] Introduction to Meta-analysis
E3-(1)-@-1~4

8. EFEHEFEDE L& Summary of Pharmacostatistics
E3-(1)-®-1~5, E3-(1)-@-1~3
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1EMoORERBIZ, 45BEORBELELTINETZL > THERT LI 2BELLTVWEY, 1EMOBRICKHELAZZERHOBERIE. [#HE &
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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.

WEBEDICET 2 ERNNHZMBE T L e bIC. TRBRRAEEIEL. TOREBERE, BEER, HARE EYE
E. FHEEHRATE 5, BEENEKICE DL 2 REANISE - FHHEZRETE 5, RMIDBRREMROMEZHATE
%,

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.

EEEA ). Bul F=F) @), N E G, Al ZEREF GP

1. BEEDFR - 4% (1) Prevention / Protection (1) =M

BEFET 7 b TLA 7 DBEBICOVWTHRTE 2, WMEIELHESEORBRZEMR L, ERNICHBETE 2, BRI L B
YR EDBREBGTE D, FlEGELZHATE S, BARpELOBELFER LOFREEZGHHATES, RTFT v b %
MEATE D, EREREEYOIRIRZHBATE B,

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. BEYEDF; - 5% (l) Prevention / Protection (2) E

BEET 7 TLAVDBERICOVWTHRTE 3, BREELHERORBRZEME L, EFRNICRETE 5, EEHEE L B
YRy EDBEFREBGTE S, FiEGEZHATES, BARpEECBRLFER LOFEEHHATE S, ERREZEY O
HEFHRATE 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. BRYEDFEG - 5% (1)  Prevention / Protection (3) =i

MRS - BRARERICOWT, REER, BRERE. ERMEY. $LU0Z0BIERKEEHRTE S, BREICHT SRR
YE—F--7FYa—var WHODSRE, MTF47 v h%5HEATE 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)-M-1, 2, D1-(2)-@-1, F-(2)-®-4

4. BEEELRIS () Therapy (1) Fhib

BARNE SO, MEARERAOAA FI74 v MBEYEBEFEROF| E28BHET 5, TERPEEEOMEESETH
FU FELZAMER~NORNKZHATE 2,

Understand guidelines for antimicrobial use and principles of antimicrobial stewardship from a clinical perspective.
Explain the mechanisms of resistance to major chemotherapeutic agents and clinical strategies for managing major
multidrug-resistant pathogens.

E2-(7)-®D-1, 2, E2-(7)-®-1, 2, 3, 4, 5, 6, E2-(7)-®-1, E2-(7)-(®-1, 2

5. WEMREAE() microorganisms (1) ERE

A BRREENS| &R 2 TR, B, BEEOFH,S (MW 2%ET 2, MWICHT2EZEHAE - BT TES,
IIN— TR - Rk - BRELEEBL CERZRD D,

Finding out "questions" from the pathological conditions, infection patterns, and treatment methods caused by various
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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)-1»-3,4,5,6,7,8,9

6. AEYMREIEND) microorganisms (2) E

R4 WREAEHL S| EREZ IR, BEERX. BEROSLS BV 2/RET S, BWICHTIEX%AE - BT TR,
T —TE - RR - BRICEEBEL (EBEERD 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)-1-3,4,5,6,7,8,9

7. HEYRBEEUN)  microorganisms (3) EA

R4 BRREAEN S| E e 2 TR, B, BAEEOFH, D (MW 2%ET 5, MWICHTI2EZEAE - BT TE5,
IN— TR - Rk - BRLEEBL 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)-1-3,4,5,6,7,8,9

8. WEMRAAE(V) microorganisms (4) =M

KR4 WREAHNE| ZR 2 IRAE. BEERX. BEEOSA S (ML 2RET S, BWICHTIEZ2AE - BT TR,
TN —T5 - RR - BRICEEBELUCEBERD 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. MAEYMRAAE(V) microorganisms (5) =M

B4 RRREHE| ERE 2 TR, BRI, BEEOHH, D MWV 2%ET D, MVICHT2EZ4FE - BT RS,
TIN— Tl - Bk - BRLEEBL 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

10. RPEMAEDOREIH(I) Research (1) 7l

BAFEAE (74 —H X BEHOEKBES) 27> CLIMREICREBORBPERAREZBNAL IO ZLIck Y #
ROFE, EXHEEET 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

11, BEEFEOSELHN) Research (2) /Nts

RBPERR (74 —HR 1 RUFTALNRE) 217> TVBHAREICRTHDREEERAREZBNALTEL I ZLICLY . HIR
DFE. BERHZERT 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, RPEARDOZRFLIH) Research (3) Fhil

BLEFEAR (74 —HR D TAINRBEICHT 2MEOEERIG) 217> TVWIMREICREHOBREEAREZBNLTCLH DS
ST EICKY. MROFE, EXFHEZERT S,

Become familiar with cutting-edge research in the field of infectious diseases, with a focus on cellular immune
responses to viral infection. Develop an understanding of current research methodologies and conceptual approaches.
G-(1)-1,2,3

13, BEFELREIS (1) Therapy (2) Ef

BE7IF v OMF EARFELOBRR, BRI ZHHATE 3,

Be able to explain the mechanisms of various vaccines, their public health significance, and the latest technologies.
E-1-2,D-1-1 F37HY)

14, BEAEELREIS () Therapy (3) =M

MEEEADHA P74 VPRMEDEBEFERREHA F T4 VICEDCEYBEZEMET 5, SOAPEIC L 2EWAED
INZEBET 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)-@,E3-(2)-@-2,3

15, BERELREIS (V) Therapy 4) =FF

Rig%aiEd 2>+ ) FREOMBERZHEO ML, FL—T75 5w (Bt - Rx 21t - Bl 28, o4 2188RN
% - BEREEZED, RERNGOHISEKE FHREZRERT %,

Clarify the problems of scenario issues that imitate the clinical setting, then promote further information gathering and
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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

F#¥&. #EE. SGD. PBL

e PBL - SGD: 5. #6ME. #£7E £8E. £oH. £15H
BBRELKR— b (100%) %6 &ICFHET 5,
FiHERTAE T &
Evaluate based on submitted reports (100%).
BRELLUSEE
E£4 EE4 H AR H AR ISBN/ISSN ExiER|
bhd ! BIZ2 FBR e SES
e BAEL AL KR
IR DRI EY)
F o RBPES - LHEE BNEE SEE
=
SHOBEE BIE SEE
FEFEREECICBRELLBERE - 2EE0HEEBE 25T,
BE  BERENROHBEZ LD, BERNEZEOHNICOVWTIIHEE - SEZICHSHEEEB °FU, BRELZED D,
L—=TVYUvy o (b~9EnFERELERR) % FHIRRT 5,
BRI FE 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).
Z Dty PBL-SGD: 85[a], 26, £7[E, £8[E, £9E. 15[
= foRB & DBEMNY ¢ BWERER, £FEXR. FECERORBOS LN LUHEBTE I 20T TSV, ARE
" IE. EICHRE - BEMAEREE CEPERRBOERE LY £7,

1BEMAORENBIE, 45BHOFBELELTINREZL > THRTIIL&ZEL LTVWET, 1EMOBRBICLELLIZPBRHAOBRIE. [#X &
Bl IC2WTId1 5~3 0 KDIRES L RERFAZE (FF - EBLE) 30~ 158M. [RBR RERUER] 220 TIE3 0~4 5 BHOKRE
BLUBRERRNZE (FB - EBLL) 15~0KHETY,
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HE%
HRFR - HEX
HMEXS
EXRE—

e - @
=ive

BLKE

X - REARE
MBS NUYT
EREE

AT 4 TERERE
FERERE

REOBEH - MERTER 5

EE

FEOEERR

RENR - HECEEFE

L

3 YR

ELEE

6

ELEE

28ft;

#A B Shk BE ZOMHE
28sfts

YPH-PHA375

HAEE

o

HHRBEONRER D S EITERANGRRBOFE, BARZERT 25 A THREBZDHAHEIRAEHVLDTH D, XIELDE
HOBEEHDVWEREEEEZ DI ZICHVTHRER, FICREVEZOMMEILETHD, FFEETIEE MRBOER
WLz REZNILS) OBRTI2ELHOE T, LROL I BEALBEET Z2RAD O LEL DEHOREINTROBRE

R R BER. Bl Zelh e oBEs o b ER, BRRADKEFZEL DEMIRIOHERERIT S,

P E AR OEAEEET B,

[1] 10B078 (k) (G#kE) BY: (E) #HkE

B (1) DRERES

HEEEHICEL Y, MHAABICHILEVBEOBEIGICET 2REBFOREN 2B L, EItEEROELE & & 2 REERZE
FxIERT S, (C-7-3)

[2] 10078 (k) (4%E) 18X : (E) #HAS

wim (2) MEsOFEZR]

BAANDTERDOE L(IITBHUERETH D, T I TABERTIEBRESLIIAAN?2 LW LIANLIAEY | EBOREBFEICD
WTRE T %, (C-6-7)

(3] 10R148 (k) (B BY : (E) =KEER
#am (3) e - A0 GE L@EIs]
A - RIS, AEMA ORIMEZ TS LA BREMABIZRIIND, ABERTIR, ZHZIMECEREIEOLSBLD
. BEERTDLEDL S BRIGETRT ONEEFSR, (C-6-T)

(4] 10A148 GK) (4RE) 1B : (E) ZAEE

wih (4) MEREE]
BEBRAEBEBCUELYEABRT SREEID > T3, BEEEC L > TEECHRE X —DE B 5 L 3G
KRB, EHEDOMRER BN 55, BRICOESE L MNERER, BRAAOIARCERL A>T05, AlE
<lt. Bt 25 HOREREL >\ T, ZhENERT 3, (C-1-8)

[5] 108288 (k) 3tk BY : (E) =ZKEE

i (5) [RAE - AlGAR)

RIEIFAR, BBOBGICHT2IEGENHEHEE . EHROEEHICEELZEBFHORIGE WX DH. —H T, RE
SEIFAZRICL > T, RNICHET 255657 H 5, £, AIBORRBREICEVWTREREEAFBHEZEZE-TWVS, &
FEETIE. AUSEROBE, AUAELIBERSEDBHICOWTRHET S, (D-2-10)

(6] [7] 11B48 (k) (kK. 41k B 8% @ (E) HAE

£ (1) (2) [&iEEmEsR - 1)

AT - LRI RV E Y EOBEEARVWESRT, SELERGEZTIREN S L. FBERTIE. ThoofEzoN
ROBEBICOWT, BRARGK. BlR. BREE28HT 5, (C-7-14,D-2-14, D-2-16)

[8] 11B118 (k) (1#E) By : (3F) BAEt

£ (3) MERICHIT2EMBEOEREER

ABHCTIIFEY BES) 223 L CHEOBEMEICOVWT TREDI>ORAEE RLICRE%EZT 5, (C-6-1)
1. BEER O ERE | XFUEMER L BEFBEMEROEWL

2.REERD ETOBES

3. R A EFEHETRORR

A BEHMEEEREO Y

[9] 11R188 (k) (1#%E) #BY : (E) BAER
& (4) REEROFEREAE]
FRIEDMT XD SERER L 7o 3886 L <ISHRED o PR S N BHEFRADBRRICL > TITHN B A EMICIS L T4 B
HMEFEANMEREIND, FEBECTHEMREROBES LU ZOERICOVWTHEHT 5, (C-6-1)

[10] 118258 (k) Gk 1BY :4BY: (E) #HAE
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& (5) [MFREBDOHFE]
R ER AR CERF ICRIG LTEELEBGREE2T 5, ABRTIE. Mol ZoZicoVW T, ANREEICHS
3 RISVERORBEE PRy L L OBESEIC O WY %, (C-7-10)

(11] 12A28 (k) (16 8B : BB PRNERE

&im (6) MRS - BHEBERORE]

WIRER. BUHEETEROERNWARFELEET ZEMRFBEICOVT, B4 OEBORBOKEEZEH CERET 5, (C-7-
12)

[12] 128098 (k) (14&EF) 48 : BB BlE=

&# (7) [AEHOHKE)

BFESBICBIT2ERNATELZERL, BEBICOVWT, ZOBELEAFRBICOVWTERT 5, F-REOEEI/REICS
ZBHEIIOVWTHHRT D, (C-7-14)

[13] 12A168 (k) (4B 1BY : (3B) k4 KE

£ (8) [OpE - MERARDFES)

ORIk 4 BRI DEERRE TH B, FHEIC L > THICEREVOIE, OFKBEONY 7Y RTFLTHD, ZOH
RTIF, OFLERROBEDFERICOWTHEHRT 5, (C-7-10)

(14] 12A238 (k) (k) BY : (E) ZAKRE

#im (9) MRBLEE]

AMFRICHEERIFTRIEER E LT, MEP VA LRICL2EYPNER, BE - BE. BAERLEOYENER, E2EL
ERFRNERZELVHITOND, FHEBETIE. VALVRPEHERICLIREISIEL, ZOANZILICOVWTHEGRT 2, &
7oo AH KEALEYMEOERICOWT, FILVEVEROER AR E X THEHRT 2, (E-1-1)

[15] 128238 (k) QkE) BY : (E) =ZKEE

& (10) [EMFLRER]

{LEYMEDSHTRICEH T 2FBZNMAEOETEEARD 5N ICON, SR EFEEFOMA O E BR L -2BER
MELEINTE, FERTIEARL AL TOT— 252 EDEURERBZICOVWTHRHT S, (D-1-3)

BETE E

FAREHE RS (00%) ETFER (10%) &Y FET 5,

HHELLUBEE

2% 54 HARAE R4 ISBN/ISSN RS
HRE LU TLEESY | BB BERE R |, et ren,

(HETESIR) i [Eapam 20204 978-4-524-24934-3
SRR BinL,

Z ot

A=W ETTRAY XY FZRTHLRFDZ &,
& BRLWELERD  WEZHF NPT MEAOE
E-MAIL: mizuki.kato.c3@tohoku.ac.jp TEL: 022-717-8050 (F9#£8050)

1HMUORERNBIZ, 4 5BEOPEEVRBELIIAREZH > THERTIIEA2BEL LTVWET, 1EMOBBICKELRZFERBOBRIE., [#Xx &
Bl ICoWTIE15~3 0E0BRES L BERBENAZE (F8 - EB4E) 30~156/[. 8B, £EBRUER] ICOWVWTIE3 0~4 5 BREDBE
BLUOBERRAZE (F8 - EEAY) 15~0KHETT,
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HMBE4 B FEYF
WERPH - K EFR
HMEXS g
tLARE— 6tAXARR—
B - @ik NEE3[R

B 1HfI

BEHE B EE

£ - RERRE

BEFNY S

YPH-PHA333J

ERAEE HAFE
AT 4 TRENE
FERENR (@)

REOBEW - MERTER 5
EE

RENLEGHERRBICOWT, BEFOZEEL ZORBELAELEEZZN, BLRORREETH LI F YV RERLRELF
I 2EFEmMRNAZ R LEGRT 2 REEEEEIC OVWTERT 2, F-HRRICOBEICL S, BEEROBEEDDTEE
ICDWTHEET %, RNABRBE TORBRFIHOES LERE L OREEICDOWLTES,

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.

CBERETFOEECBEEEZERT S,

- BEFREOGEEEEE L ERT 5,
CEBEFREOBEICL ZEBEEICOVWTERT S,
- RNAEZFE COEGMERRICOWVWTERET 3,

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. BE0OER (1) Basis of heredity C7-(1)-@-1

2. BzoEHRE (2) Basis of heredity C6-(7)-@-2

3. BEFDERLIEE  Mutation and repair  C6-(4)-®-1

NN 4, fB¥RZARESRG LEETAE  Recombinant protein drugs and gene therapy E2(8)-®-1,2,3, E2(8)-@-1

5 2e . =l =
BN - WROERTE 5. BEFERBOLEEEME  Quality control for gene expression C7-(1)-D-2,3

6. BEFREOUZLAIZE (1) Modification of gene expression and drug discovery | C6-(4)-@-4

7. BEFHERBORZELAE (2) Modification of gene expression and drug discovery Il C6-(4)-@-5

8. BEFHRIBEOHZE LAIZE (3) Modification of gene expression and drug discovery Il C6-(4)-@-5
WERE R

LR—b (80%) &HfE (20%) % b &ICFHEY 5.
FRIERHE A &

Valuation is performed based on attendance (about 20%) and the final report (about 80%).
BHEBLUBESE
£4 EEL H AR HARE ISBN/ISSN ERiER|
RERMARE (F8) BREOREIBRDBLZHL

(BB) #BBICEAT 2N TR M2EE, REFEZOHH CTHERT 5,

— 114 —




Preparation: Reading the textbook for the next lecture
Review: Answer of the small test and commentary by the lecture

Z Dl

fm®
1HEMUORERNBIZ, 4 5BEOPEEVBELIIAREZH > THERTIZIEA2BEL LTVWET, 1EMOBBICKHRELRZ2FERBOBRIE., [#X &
Bl ICOWTIE15~3 0E0FES L MBERBRENAZE (F8 - EB4E) 30~156/H. 8B, EBRUOER] ICOWTIE3 0~4 5 BREDBE

BLURERRNZE (FB - EBLL) 15~0KHTT,
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HMBE4 BELF2

WERPH - R EFER

HMEXS g

tLARZ— TEARRZ—

B - @k KAE2FR

HAEL 28I

BEHEE WR B, FH #Hh

£ - RERRE

BEFYAUYY

YPH-PHA341J

EREE HAGE
AT 4 TRENE
FERENR (@)

REOBK - MERTER 5
EE

BELRIE, AOEEOHE - BELRBTFHOLD, TRIFEX b L IPHEBRE, EMEEHRLABIA ML INDOANETD
FRAEEZDHARBEH THY . ERNEMET —VREFERO=Z—XITELETELT 2, RERTIE. IS, MEMICLD
REORIC FIE. RELBYTLILF— Fh A, BRERE. BRBL VS LEFBEROEFEFHISOL
TERZERD D,

FEOIEREF

1. BEEOBICFHE RELBYTLLF—ICOWTERT S,
2. EFEBEROEFEFHICOWTERT S,
3. BARRAMLREFERBEDODBREZERT S,

1. BEREDRI BEREDLIICLTRITZ0h, BEREDOEECBRLREK. ZOERICOWTERT 3,
D1-(1)-®-1, D1-(2)-®@-1
2. BEEOFR (1)

3. BREDOFR (2)
(2)-@-1,2,3

4, BEFEDOFH (3)

5. WRIEICLBEM (1)
(4)-@-1,2,3,4,5,6,7,8,9

6. BRIKICK 251 (2)
7. BRIESR
(3)-3@-1,2,3
8. BENMLHEA  HEOERNALLEHEACOVWTERT S,
9. RELEBYTLILF— GEICESTRIBTLAF—DXAAZZILIZOWTED, BICEY T LILEF—DRE%ZER
¥3%, DI1-(3)-®-1,2,3, C8-(2)-@-2

10. BFRE BFEECHERYRARIY-—ZvFIIo0WTERTS, DI1-(2)-®-1,2

11, £FBEBHBORL  HA. BERBER. BRBEL V- B4 AEEBBHEOBECEEE 2. Z0ERPEREH
LB AHZRL, BEBLOREOEHICOWVWTERT S, D1-(2)-G-1,23

12, £FBEROEFZLEFH (1) HAOEZEFHICOVWTERT S, DI1-(2)-3-1,23

13, £FBEBROEFEFH (2) BEEREBEOEFEFHIIOVWTERTS, DI-(2-3-1,23
14, £FBEROEFLEFH (3) BRBEOEZLFHICOVWTERT S, DI1-(2-B-1,23

15, £FBEROEFLEFH (4) BEECRELREOEFEELEROELYICOVWTEREFED D,
3-3

BREEOREOHMZEE L, BPEELZFHTE7-0DKRICOVTES, D1-(2)-@-1,2,3
BRfE%R FEHT 2720 OEEER, FICRRELLE ZONE, BBICOVWTERT 5, D1-

BREDFRICE D 2 FHIEROER EBEOMESICOVWTERT S, DI1-(2)-@-4
BRAEDOESE - PEEFREHIL, ZRENORREEROSEEICOWTERT 3,
D1-(3)-®-1,2
BREICL > TRIZ2BPEOEECERICOVTHEE TS,  DI-(3)-G-1,2
LEYE. FEACEBRSICLZEZFLICOVTHEY, b FOBREICRIITEELBRT S,

C8-

D1-

D1-(3)-®-1,2,3, C8-(2)-®-5

D1-(2)-

BERE

AR

SEEER (75%) CTFER (25%) ZEICFHET 2,

BHELLUSEE

4

HRRAE HARE ISBN/ISSN arER|

WERT -ERLRE-
BT

2025 9784621310519 BRE
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RERRNAE FEBECREABRICELCAEFE - BELNRDHON S,

Z D CHBENRDII A CHERMERABREEEEICSEN D,
5% CDREFEHECFLLBEENH B,

1EMORENBIE, A5RHOPEEZLELTINRZL > TBHRT S I LZiBEL LTVWEY, 1ENOBEICABELEZPERBROBRIE. [#E - &
B2V TIE1 5~3 0FFHDEES L CREREARE (F8 - EFLY) 30~15KH, [EBR FERUER] 22V TIE3 0~4 5EFHEOEZE
BLUBERBNZE (FB - EBAL) 15~0KETT,
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HE%
HRFR - HEX
HMEXS
EXRE—

e - @
L==Tive'

BLKE

X - REARE
MBS NUYT
EREE

AT 4 TERERE
FERERE

REOEW - MERTER 7

=

FEOIERR

BRENR - HECEETFE

g

TEXRZ—
7KEE3MR. ZKEE4RR
2B

=i EA

O

YPH-PHA361)

HAGE

o

SOERERYECRER, 2FatBRzEA T RRERCEREROBMCERLTWS, ERERTHIERE. &
ICZDREBUEREEDIEXERBONRNERIR. BRLEFTH>THY ., BMHEBAERD AR WRIC2003FH 5 DHTAE
ESIEE (DPC/PDPS) A ARHHEMA & DRFEREERIRICEA SN, RETRBELED AR ZT O SRR DX
NEzsoHz, Lrl, BEERYBXOERSHCHZE LERRL280EROEOM LS £-FARKIC, ERREBIE
Ko Thd, EERICEVWTHAS TERC, EXREEERIEZH,. BERTS, BENK. N URIENEK A

B BEEREE T, BLEVHIEABERAIR LD,

BRI T, TICHEREABATITADND, ED) AF, EREBE0EANLEBEZBNTILLbIC, EHE
BIESEB(REREERV)BEDT 7= a—T A AT TICEDWEE 7o, 201262FRMGEICL Y AT
hic [EREAEBERENE] L ZOEBOYE, S 0ICREENLRAMREBCHRREEZEVHRREBEBE T, K
PHERERBEICE T 2RO EETRAOFEES B,

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.

CERRERYVECRERCEEHNMOREIOLEBZHATE 5,
cERAROBEFMICESWAEAMOERANLEBZERTE 5,
cFoLEROEBEEFMARO ONDEE, Filis LUCHMBICOWTERTE S,
CFERICHE T BEFIFOH L WREICOWTEBRTE S,

-EEREEAT 2 LcoERME. ERERENE. PEEMEREERTE D,

- FRREZEUHEREREBICB I 2 EHMORE 2 BRETE D,

C SREFBTRILVEMERZREL. LEAEMIHNEZZIERECERT S,

- 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.

B EA ). BT ARG, ML BEH. &% #E (b, WO &\ b, B EE B, BE EZGF). kM@
E CD)

1. EXRNER (1) —REBORFIEB/SL
Dispensing practice
EEREFERAT 2 ETOERNEEHET S, chzBEEx. RED) ARHEBIOVLT, BERRREOEMICHIBREES
RNBEOEEL, BRERE, ERMIELBEINEHIIOLWCERT S,
A-(1)-@-1~3, A-(1)-@-1~3, A-(2)-®-1, B-(2)-@-1, F-(1)-@-1~3, F-(1)-@-1~4, F-(2)-D-1, F-(2)-@-1~5
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2. EXNER (2) EEXEREE/&%
Pharmaceutical product management
RRE - AEHE, SLU0MBRER 4280 -EERORREROEEN L, EERETEA AT ERICOVWTERT
%,
A-(1)-D-1~3, A-(1)-@-1~3, A-(2)-3-1, B-(2)-@-9, B-(2)-®-1~2,F-(2)-®-1~8

3. EXWEHR (3) EXREERER/&%

Drug information service
SN RWERYAEZIT) OICIIERZOBEEMFRICIE, RERBEBITAXRTH D, ZOEEKZEIHR (Drug Information)
ZREEICIY RS 0o, EEXRIEREEEYS (LUTDIED) ThHd, DIEBICH T 2IEROINE, EE FFE. RE. M
T. RESOANBRE LV ZN O OEBFTICLERAF - BTN ICOWTERRET S,
A-(1)-D-1~3, A-(1)-@-1~3, A-(2)-3®-1, E-E2-(9)-1~2, E-E3-(1)-D~®),®, F-(3)-@-1

4, BEARRERE (4) - FEFEBOLK AR OBZ/LO
Expansion of pharmaceutical services and the concept of dispensing practice
ERVCERF—LHIOORGOEMICHE L TERIEBZNARTI2LENEZERT DI & TEREFRD D, SHOEFZEBL
KIZHES [FEF] oBEEEZ 5,
A-(1)-D-1~3, A-(1)-@-1~3, A-(2)-3®-1, E-E2-(9)-1~2, E-E3-(1)-D~®),®, F-(3)-@-1

5. PRI L EEEEMSA/LO

Infection control
RS IE. RIRICE > CEARAMETHY . EREBROEELABHICBVL T, BEEBBENIEDICERT 5, BRRARE
BHIEXI RO EE S K OCMEEOBEMSRICOWTERET 5,
A-(1)-®-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)-3®-9, E-E4-(2)--1,2, F-
(2)-®-4~6,14(50), F-(5)-@-1

6. 2MFRHECEYILA/LO

Emergency and drug abuse
EYFEZORBERICEVTIE, EERS L CILAENORBRESR. EYootr. MFEENE. BEHE0REIVLE
cInd, £ EWEABLEICEALTE. BFMICL2FRTORE, ERADBEREHAKROONTND, INOHEE
FEICRET 2EFIEMOKE = EBRT 5,
A-(1)-2-7, A-(2)-3-1, B-(2)-3-2, B-(4)-®@-3, D2-(1)-D-5~7, F-(1)-3-9, E-E1-(4)-4, E-E4-(2)-@-1~4(A0), F-(5)-@-1~
2, 7-D2-2-2, 77-E4-1(40)

7. F—LEREEXIEN/FHH

Team medical services and pharmacist
EEENTIZ. BEICKEL. BEHMCBVTHEMEZEH 720, BT - REEFIAHE,IFHBASI N/, ICT. NST, A
AEFEEF—LEO—BE LTOFEAMORDOY L& bic, BREBBEERS LU EEEAEBERMNE] L Z0XEE
DEZERET 5,
A-(1)-D-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(x0), F-(4)-D-1~3, F-(4)-
@-1~2

8. URI=xTYXvh/iLO

Risk management
FES. #MZ < DEERSHHIARESNTWS, £, BRATIEIESSICHZCDAI VY TFr b (EEEHTRAVEEER)
ARELTWVWSE, TNODOFTH, HICEHIEEEROEHIEAIERFZ V., INODEROWEIC, EEIEFHEA LD
SOICES LT 2 BRT 5, /-, BRAICEEIN-EERRETEETEORILERT S,
A-(1)-D-1~3, A-(1)-@-1~3, A-(2)-®-1, E-E1-(4)-1~2, E-E2-(3)-2,F-(2)-®-1~7

9. REEME=2Y 7 (TDM) /%

TDM
TDMIE, EMEEDOEMMES LUREM R LEIEI2FREL D, EYFRNBRBICKEESZ 2ER. BHBERONE.
REERERIT L. EYEEEF. EYEEFAS LORERFICOVWTERT 2,
A-(1)-®-1~3, A-(1)-@-1~3, A-(2)-®-1, E-E1-(1)-D-8, E-E1-(4)-2, E-E3-(2)-D-1, E-E3-(2)-@-3, E-E3-(3)-®-1(1), E-
E4-(1)-@-4, E-E4-(1)-®-6,E-E4-(1)-@-5, E-E4-(1)-B-5, E-E4-(2)-@-1~4(), F-(3)-D-1~4, F-(3)-@-2

10, ERPREUER & ZEXIRD/ &
Clinical ethics and pharmacy
AR —T 4 2 —&— (CRC) F& LTEFMMNERARRERICIMICEAbL>TWENIIOWT, FT v 777 0fE, EE
HEBBRANOXEEORMBER L &b ICBET 2,
A-(2)-®-1~3, E-E3-(1)-@-2, E-E3-(1)-®-1~9 (%)

11, SFEMET 7Y X7 LICE T 3 EFMORE/KE

The role of pharmacists in the comprehensive regional care system
BIEHET T VR T LICE S REFMOFS RN 2 F . BRAVARARY ERENHBTESSO LVEL LEZALEDOR
BETHEIT27-DICHBELRIEN GRMEYR—F - 7RRVYRITT IV 20 0%) 2#TICEEICH D IEEGES
TN — TSR L CBRET B,
A-(1)-@-1, A-(2)-®-1, A-(5)-D-1, A-(5)-@-1, A-(5)-®-1, G-(1)-1~4, G-(2)-1~3

12, AERREICH T BEFEBDOEEN/ S L
Pharmacy administration
EEREMBAERTICKDOONT, JUZAANRIOER, Y3V v /EEREER. EER7+—127 ) —BEL
g, BREERHEICEVLTRELERMOKE 2 BFEY 5,
A-(1)-@-1~3, A-(1)-3-1~3, A-(2)-®-1, B-(3)-@-1~4, E3-(1)-@-1~3(#N), F-(2)-®-11, F-(3)-3-10,13(0), 7-E5-2-1

— 119 —



1 3. RERERKE L BEEE/BE

Community Pharmacy Practice
EERZIRYECREZ(CEEREFOKRIOEBZRZEROR AN BB T 5, FFICEEEIZWETKD ON-RIZER
HREDFRL b, EEREE L DEEOH Y H (EREEREOERKS]) 2BRET 5,
A-(1)-D-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(81), F-(4)-D-1~3,5(&1), F-(5)-D-1~3

14, EERFMEEE/SD

Evaluation and development
EEMRIE, RARERECLY AV REMPBERINBERREZIT 2. FICHRERIIBEERABERITELTWS,
BRERELTVWEDON CRBROBRR), BRATELTVWRIRRTED & 5 ICEFZTHE - BIRT 2. 0L 5 ICEREE
BT 2H%EBRT 5,
A-(1)-@-2~3, A-(2)-®-1, A-(2)-@-3, B-(2)-@-5, E-E3-(1)-D-4~5, E-E3-(1)-D-1, F-(2)-®-7

15, ERARMRIE & EBRIER/ET
Clinical ethics and pharmacy
EEZED TOCRIC, BT TEIBITNIEESHVWRENRRICOVWTEHEL, BRXEBICS T 28RS 2 ERT
%,
A-(2)-D-1~4, A-(2)-@-1~3, A-(2)-3®-1~3, A-(2)-@-1~3, A-(5)-D-5, B-(1)-5, E-E2-(8)-@-1, G-(2)-1~3

% -8B -SGD-PBL- A—/L 7L A - e-learning

BT %11[E (SGD - PBL- B—iL7L A1)
EHABRICK Y FHE (100%) L. 60U EEEE&ET D,
FiHEETAE /T &
Evaluation is performed based on examination (above 60 points)
BHREBLUSESE
E£4 EE4 H AR H AR ISBN/ISSN ERER
RERRNZ SETR AR | D, FH, Sl MLE 2017 e
E L EES SIES %A Hit BER
s - R/
FRMDIOORINE | qammanans EFE S 2011 sz
FE EERNEECICEELASEEOEEER 2R,
BE  EBERENROEMEAZ LD, BRETROBDICOVWTIISEEZHEEE THU, BERZED D,
BEREEASE 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.
ZoM HMEOENY  ARBIE, EREFEREE, EREFRRES. EREFERET L CEFMBEEZ 3R B o &R NE
BN BET, AREOZHERICIE, FICEEFRBE, BHFRBBEZEBZLTHLZ L,
T, EEZT RNV MBHA R4~
wE c201AEEAFEETIE RREFER2 ] (GBIRAME) ICRAEZ D,
%#11E (SGD-PBL- O—/L 7L A)

1BEMORENBIE, 45BHOFBELELTINEREZL > THRTII L2 IZELLTVWET, 1EMOBRBICLELLIPBREACBRIE. [#X &
B2V TIE1 5~ 3 0FFRIDIRED L ORERRNARE (F8 - EFLE) 30~15KH. [ER EERVUER] 22V TIE3 0~4 5EFHEOEE
BLUBRERRNZE (FB - EBAL) 15~0KHETY,
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EREE
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FERERE
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FEOEERR

BRENR - HECEETE

EEES 1
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TEXRZ—

AL

281y

BR A 0F EKE
o

YPH-PHA372)

HAEE

o

EMFREZ T, RRNLRBORECIEROERDOD &, A4 DBEFREEERBERICESWAEDENG LRVAIC
B 2EANAHEF V. BEQOLLEEMOBIEFEROHR RN DEYBRICERY 5 L 28R 5,

EMFREF 1 Tl MR - S OKRE. #HE - HOKRE. BHRE. BERRBORE, ROKE, BRE. BHESICO
WT, BRBOBEZZRE EHIC, BEOER. REFRHYOBEA - HEEHEL, REAHSLUCLAEZRET 575E
RS D, IOIELOEYZERAT I LTOEERICDOVTESR, BEIF, BERLEEHITDABILVL-TICL2AE. &
*®, HWEITI.

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. HBER  EYREOEL L BRKER
CEMBEDBREREE LT, BRICE T 2EYER - FFEWAROMED T 2B L, EHMIRATNSKRENZHAT

ER:
OEYIREYERE LT, EEE, EYEE. EYEEFERICEOE. BEBRICAOELRERAREZER - HHAT
£%,

- BRARETEIOZE & LT, KRB L, SOAPEZEM L CEYRERAEZIEL, /L —TFB /fmeBELTH
£ IRTTE D,

- REMORERE LT, KRNAESR, EYILA. RBUBEEZORFRA~ONKRLERLOIERZHATE 2,

2. REREHIOFZERER
AL (MR - BMmER. BE. # - HERE BHERE BESR (B& - B). BRE) B0 T, FROMERBE, A5E
DER, BLOCBEERICET 2 EANMBZEET 5,

3. RRNEEESR (XL0)

- BEOQOLLEXEMOBEEFMAOTMED D, E5IOERICH 2 EYFEDOZ LML REHNICHBETE 3,

1. EWEESH  Generals of Pharmacotherapy

AR AL, BYREEFEYBROME DI, EFMOKEZHATE 3, RRWALERBICHE T 2EYABEOREENC
DWTEHET %, BYIRAEEDOBEIRICOWT, EWER, EYEHE, EYEEERICE OV THIATE 2, RERNAE
= EYERICOWTEHET S,

A-(1)-D-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 - &EMmganEE (1) Blood / hematopoietic disorders (1)

M - SEMEBICHIFEIRENAEEREZET2 LA TES, Bl KIFE. AMIKEADAE, Mg - B, BEMEODENS
EERE. MAMBICHT 2EMEEZHRNTE 2, BUHEEBROE, FE. AEICOVWTHRTE 3, RRNBESOEYE
FEETEIC DWW TCSOAPEER LCIIERTE %,

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. Mk - &meanxEE (1) Blood / hematopoietic disorders (1)

M - EMEBICHIFE2RERNAEREZEF2 LA TES, Al K¥HE. AMIKEADAE, Mg - B, BEMEODENSR
EERE. MAMBICHT 2EMEEZHRNTE 2, BUHEEBROE, FE. AEICOVWTHERTE 3, RRWBESOEYE
FETEICDOWT /L — T ilima B L TIETE S,

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,

4, Mg - EmeEn&EE (1) Blood / hematopoietic disorders (I11)

M - EMEBICH T E2RERNAEREZEF2 LA TES, Al K¥HE. AMIKEADAE, Mg - B, BEEODENSR
EERE. MAMRBICHT 2EMBEZHNTE %, BUHEEBOE, FE. AEICOVWTHRTE 3, RRNGESOEYE
FETEIC DWW T/ — T ilima B L CIETE S,

C7-(1)-@-1; C7-(2)-®@-1; C7-(2)-©-1; E-E1-(2)-@-1; E-E1-(2)-@-1-3,8; E-E1-(4)-3; E-E2-(3)-@-1-5; E-E2-(7)-D-1-
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3,; E-E2-(7)-®-1-4; E-E2-(7)-@-1,
5. BEE% (1) Oncology Pharmacy (I)

Precision Oncology + #’A 7/ LAEEORREZ BB TE 5, BIME. BEY /8. BREICHT 2AEBE, BLU0Z0fE
ALEOEFRICOWTHATE S, MEUESEICL 2EWERA~NONKEHATE 2, RERNEFOEYAETBEICOWLT
IN—TimEBLTCIAETE D,

E-E2-(7)-(®-3; E-E2-(7)-(®-5-7; E-E2-(7)-10-1; E-E3-(3)-®)-2
6. BBEEE (Il) Oncology Pharmacy (I1)

HibBRROBMES (BE. BER. R, KBE. BE - BER. BREAY) IIRT28EE L0Z0FRAL0E
BIOWTHBATE S, NBUHESRICL28FR~ORKAHBETE 2, RENAES OEYBEFBEICOVWCTIL—T
HAwmzrBLCiETE S,

E-E2-(7)-®-3; ; E-E2-(7)-®-4; E-E2-(7)-(®-8; E-E2-(7)-10-1; E-E3-(3)-®-2
7. BEBZEZ () Oncology Pharmacy (Il)

fhgE. . BEEHES LORRHROBMES (MEE. BRFMAE, BIE, WE. 272 - B8 OFRoBUESY
E) ICHTEBEE. BLUZTOFERLEOERICOVWTHATE S, NBUESRICL2BFB~ORK%HBETE S, K
RREFI D EYREEICOWT /N —THmEBL CIETE B,

E-E2-(7)-®-3; E-E2-(7)-(®-9,10; E-E2-(7)-@©-1
8. EEE% (IV) Oncology Pharmacy (IV)

ETESROBMES FIXZBE. TR, WEEL ), B - REROBUES (BR. BEtR). JLBICHT28EE. &
LUOZDFERAEDERICOVWTHATE 2, MBUREBEICL Z2EERAANONEAHATE 5, RERNAED ORY)EET
BEIZDWCIV—THwmeBL CUETE 3,

E-E2-(7)-®-3; ; E-E2-(7)-®-11-13; E-E2-(7)-00-1; E-E3-(3)-®-2; E-E3-(3)-®-2
9. BEXR% (V) Oncology Pharmacy (V)

PACEEYEEROTIFEEE NP TE 5, PAKRKBEERELEMT 7ICOWTHBETE 2, RERNAEF OEY)EE
HEICOVWTI/L—THmEBL CUIETE S,

E-E2-(7)-(D-1-4; E-E2-(7)-®- 3; E-E2-(7)-9- 1, 2; E-E2-(7)-©); E-E2-(7)-00-1
10. BEE2WEDES - BROKE  Otorhinolaryngology - Eye disease

HEWL (XZT -, BEFEA L) ERRNIBEE (RNE, ARE, MBEEREEL L) ICHT2REE. L0
ZOEALEOERICOVWCHBATES, EEMBGLRICETIARNAEKRE (FLAXF—HEK, TCWIE. BISEX +F
&, ARN% - WIEZ - "/kERZ. WESX, BEA, MEE. N5 REE MBECKREUHRELRLY) ITOWTEHTE S,

E-E2-(6)-D-1,2,3,4; E-E2-(6)-@-1,2 ; E-E2-(6)-®)-1
11, BIYE  Infection

FABREELZTIEL, ZORBEFEREZHHATE 2, MEE, AR - FER
E MBEEE MVALRE BLUOZOFALEOERICOVWTHATE %,

E-E2-(7)-O~®; E-E2-(9)-1, 2, 3, 5; E-E2-(7)-10-1
12, # - HogkEE (1) Neurological and muscle disease (1)

IR - BICEIT ARERNBMEREE BT 2 2L TE D, MNBERBICHT HBEER, CALA, N—F VY URIIHT A
BE BLUOZOERLOERICOVWTCHETE 5,

E-E2-(1)-®-7,8,9,14
13, # - FHogE®E (Il) Neurological and muscle disease (I1)

TILYNA T, BMEEERICNT 2RER. BLUOZOFERLOTEICOVWTHATE S, BE (RER. TR
. BARIER) ICNTAAEE. BLOZOFERALEDEEICOWTHETE S, BEHENE. A - BEEA. BHITL
NA. BES, —BMEMEMHFIE,. Guillain-BarrefEREEIC D W TERYE =42 R TE 5,

E-E2-(1)-3®-10, 11
14, f#EE  Neurological and muscle disease (1)

RENBEREEEZZBITE P TED, HARPEICHTZEEE, BLUOZOFERALOEFREICOVTHATES, &
SEE (52, B2 ISR 2REE, BLUZ0ERLEOERICOVWTHBTE 2, MIRE. DB, EYKE
fE. T O—UKREEIC DO W CEMEE A IS TE 5,

E-E2-(1)-3®-4,5,6
15, £&&® Summary

EEEEP 1T PR EBICHT 2LAEGICOVWT, BEQOLYPEXRDMEEFEROE Ah LbEYEEEHATE S,

E-E2-(11)-1-3
%, JEE. SGD. PBL
WERE SGD : 1[A
PBL :
FES (15%). LR—F (25%) HLUERHR (60%) =3 &IFHAT 5,
ARIERHE A A
Evaluate based on the normal point (15%), report (25%) and the written test (60%).
BHREBLUBES
£% EEL H AR HARE ISBN/ISSN ERER|

77—NALTE= W ot . B

BEBALOT7/A—F . 7L — VR ZEE
t-F) mER R
wae 0
SEORRE REBX/BEME | g s%E
EHEOLDOFEED | - MES BB T |
k- sxE
£ B % T N
EMAEE=5Y > | BBERT L P

T—RATREIEREE T
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At X
. JIAEEHR/"BNEZ/ K
v, B Sz A e P %
MRS i miLE 5%
S8 x| D 1] 57—, e
FARID bUT=IRE ey HL sx2
EE
FEERBEECICEELASEE0REEBE 25T,
BE  HENROMEZ LD D, BRERAEOBAICOVWTCIISEEREEE XU, BREZRD D,
= oy
BERERASE 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.
Z D
BE

1EMORENBIE, A5BHOFEELELTINBRZL > TBHBT S I LZiBEL LTVWEY, 1EUOBRICABELEZZERROBRIE. [HE - &
B2V TIE1 5~3 0FFHADRES L ORERRAARE (F8 - EFLY) 30~15KH. [ER FERUER] 22V TIE3 0~4 5EFHEOEE
BLUBERBAZE (FB - EBLL) 15~0KHETT,
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Japanese

EEERICIE. 1) BEICETIIEFNANRCERRICETZIER. 2) 2EICEIZIEEBADBR. 3) &M &
Bk EDEEERER DIERI’H 5, BRICHETHIRETIH. EEBBROR-IREIZHLOHTEETHY. Thox
EEMENOA RO THIB TEE LEB LDD, B, EERZ Yy JXNAFMEYISERT S 2 LICk Y, #BaEsr 7o X7
LOFREEEOER EANETE 2, EFEH, ZTNZTNOBEREL» OBV AETHERZRVEL, MILTXHELZITF
RT3 CEEFICRELARYEEEAERL. BEDOQOLZMAMLTZ I LN TE D, KEETIE. B4LBEICETS
ZEFNEHABLT. EEBFERICETIEARANNZELZEBL. TNOETFRTI-HOOHEN, RROHA ST HIBOEER
2y 7 ADEFERBEDEEAICONTHER,

Medical information includes 1) medical knowledge about diseases and information about medicines, 2) information
about individual patients about medical treatment, and 3) information specific to medical facilities such as clinics and
hospitals. In today's information society, the role of medical information is extremely important, and by sharing this
information not only within medical institutions but also in the community, and by using it appropriately by both patients
and medical staff, we can expect to improve the quality of medical care and enhance the comprehensive community care
system. Pharmacists can extract information from each source in an appropriate form, process it, and provide it to the
necessary recipients to implement optimal drug therapy for each patient and improve the patient's quality of life. In this
course, through pharmaceutical work in various situations, you will acquire basic knowledge about medical information,
learn how to use it, and learn about the system of providing information to medical staff not only in the hospital but also
in the community.

- EEROBEL) OBKERE COBERTINESINIERBTRICOVTERT 2,

CEERZ Y 7VBEANOBRREEDOLDICHEREEBFROINE - T - REOHEEF V. EMEEORELICAIT
BHROEREICOVWTERT S,

- EEEREEOERORA L TFEREICOVWTERT S,

-Students will understand the medical information collected during the process from drug development to clinical use.
-Students will learn how to collect, process, and provide medical information necessary to provide information to medical
staff and patients, and will understand how to use information to optimize drug therapy.

-Students will understand how to view and use information specific to medical facilities.

215EDFERZUTOFETERT %,

15 lectures will be held as follows:

1) #5 - BEERE ERRRARTHEONS1ER (BY 1 B55)

B4 BEFRBEROME DT 22N & b0, EEMPERMEBICHET 2 ERIOVTHKEZL LR D, o, EE
mAFEORNEWEBL, TOBRTEONIEXRFEREERT 2,

SBOs : A-(1)-@-1,23,5 A-(4)-1,2,3 B-(2)-»-1,2345,6 B-(2)-@-1,2357 B-(3)-@-2 B-(3)-@-3 E3-(1)-
@-3 E3-(2-@-12 F-(1)-®-123 F-(2-@-2 F-(4)-®-1.2

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) BAEOEREE (B : K%)
HAEOEREIMY % CRREBR L, ISROEFRUEHOMEIYVELEEL BB 5D EREESME 23,
SBOs : B-(3)-@-2,3,7
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Medical policy in Japan(Lecturer: Mano)
Students understand the current situation surrounding medical care in Japan and learn about medical policy in general.

3) EXEROBMMEICETBARTY A (B AHID
BRARARCESARICL > TEAHSINIEEROBMEICET 27T -2 &l T 2 -0 DHRTH A V2 BET S,
SBOs : E3-(1)-®-1,2,3,4 E3-(1)-6-1,2,3,4,9

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) ERFRFARE OILHIRSEE (B /MR, BHH)

EYOEDECREUEOREL BN E LERRMRICET 2 2imXOMFINSH LB LT, MAPN T -2 HEK
SRR L, WXICRESINIBEROBRCHEDE X H & FITHT. i TRNEBNPRENEZEET 2,

SBOs : A-(5)-®-2,3,4 E3-(1)-®-3,4 E3-(1)-®-1,2,34 E3-(1)-®-1,2,34 E3-(1)-®-1,2.3,4,5,6,7 E3-(1)-
©-1,2.3,4,5,6,7,8,9

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) 77—<aAEY I REGTRERE (BY NR)
ABOEEFLLER A 220, TREATZOBEZCNEINZBROANEFER, LHICINSICEET HES
FIE%EBRT 5,
SBOs : B-(2)-@-2,5,10 E3-(1)-1-1,2,3,4,5

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) EERBERFEOELE L HH()RIXE (8Y : XH)

EEMMMINEOEN LR ZBRE L, THEBZERITDLLBITNODRA, iAHZEBET S, 1. HMIX
FIEONIAEOEK. EERBREOMIE L ZOEVAZERT S,

SBOs : E3-(1)-@-1,2,3,4,5

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) EERERBEOBELHFHQR)M 21 —7+—4 (B XD

AVREL—T7+—LDRA, AFBLOHNBEZERT S, F/-. TOERERBEREICBITIMED . EERIER
BEOMIE L ZDFEWAZEBRYT 5,

SBOs : E3-(1)-®-1,2,3,4,5,6

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) MAEEBRICHITIERBEROERL Y RITRIAYF (1BY : A+E)

EEFEIE, MAFEEEICEVT, BEEBRCREBET — 4R EEDBAICLVELCREEZBRLATNILAFT 21T
TEBELHEV, DAEEBRICEVWTERTAZREER, 4oV IHR4 BERISREZERT S, $/-. EXGIPEETIE
BEEBRICOVTHHETER,

SBOs : A-(1)-®-1,3,45 A-(2)-®-4 F-(2)-D-1,2,3 F-(2)-@-3,4,5,7,8,9,10,11 F-(2)-®-1,8 F-(2)-®-9

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) WIREBICH T 3 EFEBROEM & DFRH (BY 1 /R
AR OFSEBFR L. —MEHRCICU, BERSRE LY 2 — (L 2EHEBH ERTINAE, EE. REBT—
CEBFALTELORREBEEDBERICOVT, EREBLTEIEEDIC, BRRZ Y 7L OBRAEPLRIHEOTHD
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BEREIERY S,
SBOs : A-(1)-3®-1,3,45 A-(2)-®-4 E1-(2)-@-8 E3-(2)-@-1,234 F-(1)-®-9 F-(2)-@®-10,15 F-(3)-0-2,3,6
F-(3)-®-1,9,11 F-(3)-®-1,3,4,8,9,10,12

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.

10) AEHICH T 2RYEELBIRER (8L R

BER (FE - 235E - FER) ICBU2BYEERCEVTE. EEXERREEEREICEONDIBERIBONTWDS, FE
HICH T 2EYBFEDREMORERICH T, BELTHIREBRICOVTESR,

SBOs : A-(1)-@-1,8 A-(1)-®-1,5 A-(2)-®-13 A-(2)-G®-13 A-(5)-®-2,3,4,5 E3-(1)-@-1,2 E3-(1)-@®-2 E3-
(3)-@-1 E3-(3)-®-2 F-(1)-3®-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) #iicH 1 2ERER (B )

HIRICH T B - RIRERBME. B L OYER - whEh EOEEDEY HZEREL. AU DITERFICRMINEA
BEABPUAEE, REEL S CICEHERAR EOBROFERICOVWTESR, e CHBERICET BRIy b7—27 DR
Rz 2,

SBOs @ A-(1)-D-3 B-(4)-®-1 B-(4)-@-1

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) ERMLERDHEEICSH T 2ERIBROER (B @ 71l

AT/ LEBROHEE L @R REl L B EERICTARAEYOMPRECETFRTERE. WO ERETIET
AT BEE. BEGOOEEMY E0FEREZEHOEERBEREZEA L LA RFOENZ S,

SBOs : E1-(1)-@-1,6,7 E3-(3)-@»-1,2,3 E3-(3)-G-1,2 E4-(2)-@-1,2,3 F-(3)-@-5,6

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) EERRLEE (BY: )

FRAREEZEMOERICATZBERNEL ZNOOFRICET RN ZERT S L & HIC, BIEERIEEICAITIER
DREAMDIEY FIZDNTES,

SBOs : B-(2)-@-7,9 B-(2)-®-1,3 F-(2)-®-1,2,3,4,5,6,9,10,11

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) AlEDXICL 2EROEE (1BY @ 51l
AIRPEEDXA A HIAREDBERLOF —LEBENDZRICOWVT, EOMEECREDERAG %8 L TR,
SBOs : A-@-4 A-(3)-@-1,2 A-(5)-@-4,5 E3-(1)-@-1,35 F-(3)-0-2 F-(3)-@-1,25 F-(3)-®-2,9 F-(3)-
®-1,2,4 F-(4)-®-3,5

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) BRICHEFBUTLT—LRTF—2EZ0ER (BY MR, £8)
EEICE>TRETIHEARYTALT—LFT—2OEEZERL. ZOFERIZOVLTRER,
SBOs : A-(5)-D-2,3,45 E3-(1)-0-1,2,3,45 E3-(1)-@-1,2 E3-(1)-®-1,2,3,4,7,89 E3-(1)-D-3 F-(3)-@-13

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.
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RAIEHRAERE (100%) IC&YFHET 5, 72720, HERBDEHICHLWESIE, BRET2IeHH D,
FRARRFAE iR In principle, the evaluation is based on regular exams (100%). However, points may be deducted if attendance is
extremely low.
BRELLUSEE
B4 EE4G H AR H AR ISBN/ISSN axrEs)
BEANBROEREZRDZ-HIC, BEEFOEEFENEETH 2,
RERRNFE
In order to deepen understanding of the lecture content, it is important to review and study independently.
JE&SE © nariyasu.mano.c8@tohoku.ac.jp
Z DAt
Contact address: nariyasu.mano.c8@tohoku.ac.jp
wE

1EMOBRENBIE, A5BHOFEEZLELTINRZL > THBRT S I LZiREL LTVWEY, 1EUOBEICABELEZFERBAOBRIE, [#E - &
Bl ILoWTIR1 5~3 0 KHORES SURERMAFE (FF - BBLE) 30~ 15MH, [EFR RERUER] IOV TIE3 0~4 5 BH0EE
BLUBERRNZE (FB - EBAL) 15~0KETT,
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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.

REEFZLAFEZOERNFESOEVEHBTE 5,

EAERFEY (FEFHET). BEREER (CAM), REAFENEVZHRATE 2,
EAOERES (RBR5. EE. BE RE. [UK AEAL. AR 2EETE 5,
[GE] OWEzEREL, MIDAROEAZRETE 5,

EAOBEAE (E2. HD2. M2, V8) 2535,

REHBRBICOVWT, FERTZIAESEE ZOERNLFZINETE D,
ERAEOEILRENEAS L UVEBFRISOVWTHATE 2,

~N o o wWw N

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.

BEHE #FHE GO

Instructor Professor Arai Makoto

1. EA#E®  Introduction

BERORY L, BRZHMY . ERANESCEYORELR L, AFEEFLEDEVEZERT S, 351, EABEOHEIS LR
B, BREZICET2EADOMEBED I L& ARLICOVTER, E2-(10)-O, F-(2)-G

Students learn about the history, characteristics, application of Kampo medicine and relationship with modern medicine.

2. BEHEMBER | Basic theory 1
EHOBEAERERTHIER. EERICOVTERL, BERNICHBATES, E2-(10-0,0
Students learn yin and yang and deficiency and excess, and explain them clinically.

3. EHEBER | Basic theory 2

E#h RE, QUK AL ARICOWCER L, BRERMICHBETES, 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. EHEEKFH  Clinical theory
FEAEAE L EOBRRKRICHE T 2EAEN S FIEAEAA XL S, IOICERARERZAV T, HMEDAEEZEKRTE %,
(10)-0,0,®

Students learn how to use Kampo medicine, for example, Sho-based therapy with the theory of clinical reasoning.

E2-

5. EA8FEE  Formulation practice

BEARTHWONZFILE, THFRE, BELGEZRAE LKL Z L TEARICELD, SOICHEERTHEL INTLBRE
HEREEEBRLTEAEAICOVWTERTE S, E2-(10)-0,0,

Students are familiar with Kampo medicine through adjusting and tasting Kampo decoction, extract and powder.

6. EHERKREH | /PRISEE  Therapeutics 1/respiratory diseases
WIREREEDESARICOVWTERL, BEEBE L CEYANAEERTE S, E2-(10-000

Students learn the Kampo treatment of respiratory diseases and decide the appropriate Kampo prescriptions for the
patient through exercises.

7. EHERERER I LEHE/LERE  Therapeutics 2/upper gastrointestinal diseases

FEECERBOERSBEICOVWTERL, BE4BLTEUABLAAERETE 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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for the patient through exercises.

8. EHERKRERITFEHI/LERSE Therapeutics 3/lower gastrointestinal diseases
TECHILEREDERABEICOVWTERL, BEZBLCBYANA2EBETE S, 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. EHBRKRRIV/ BARYESR Therapeutics 4/gynecological diseases

WARHREBROERBBRICOVWTERL, BE2RBLCEYANSAEETES, 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. EABRERV /SHERE - BEMESE - TEKEF Therapeutics 5/geriatric diseases and pain disorders
SIERE. EREEES. AERFOEMAEICOVWTERL, EEZELTEVANS2BRTE S, E2-(10)-0,00
Students learn the Kampo treatment of geriatric diseases and pain disorders, and decide the appropriate Kampo
prescriptions for the patient through exercises.

11, ERIKEARZEES  Pharmacology

EHENNC A S X L% MBRBZOIIBH SR, RETES, E2-(10)-0,0,0., F-(5)-@

Students learn the pharmacokinetics of Kampo medicine.

12, BMER - BRERIEE  Adverse reaction Medication instruction

EARORERLERTE L, BRCEYARERENTE 5,

Students learn the adverse reactions and clinical medication instruction.

13, EAMAESZ(1) Diagnostic exercise 1

BEICHT 2B HASGICOVTOEBZ/NMABKI L —TTITL, EERNEENZHICDIT S,

E2-(10)-0,@0,®. F-(5)-®

E2-(10)-©,@,0. F-(5)-@

Students practice exercises to decide appropriate Kampo prescriptions for the patient in small groups.

14, EAWAESZ Q) Diagnostic exercise 2

BEHIWTRB ) H15

TBRE7 -0 ay 7RATERL, BDARICH T 2 BB ERD D,

Students discuss the results obtained from the exercise 1 by the workshop.

15, #55I58% /Special lecture
EERNDERBEICOVWTESR E2-(10)-0,0,0
Students learn about practical Kampo medicine treatment.

FERGBO%). BLULHR— F(5E0%)ICKYFFMET 2,

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

E2-(10)-0,0,0. F-(5)-®

Tz A i e ISBN/ISSN HRES)
— Ak sxg

Gh) BAEEERSE |

HERES Rz Eachal

Gf) BAREEFER | o

HEEES RiIE eEE

KRB - sxE

KRB, BABAR | L s

B P P

FEAL - SEBELEIEBTEL,

Review based on the handout texts and reference books.

TR D EBERFICERT D,

A handout is distributed every time.

A—LETEEELDI L,

Available anytime by e-mail.
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1EMOFEENBIE, 45BEOFEELELTINETEZL > TBM TSI L2 BELLTVWEY, 1EUOBEICLELR2Z2BRMOBRIE, [#E &
B I2WTId1 5~3 0 DR ES L EERBARE (F8 - B84 L) 30~15KMH, [ER EERUVUER] IC20LWTIE3 0~4 5EHOFE
BLUBRERRNZE (FB - EBLL) 15~0KHETY,

— 130 —



HE%
HRFR - HEX
HMEXS
EXRE—

e - @
L==Tive'

BLKE

X - REARE
MBS NUYT
EREE

AT 4 TERERE
FERERE

REOBK - MERTENR 7

EE

FEDOIERR

REANR - AECEETE

AR
SRS

TEXRZ—

A3

L

BiE (217, H BET
0o

YPH-PHA352)

HAEE

o
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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.

TREDERICEDCEMFEDEY F2FBY 5, BILRHFORBLH2FV. SRESHBRITEENIISOERME LT
DERFNZBRT S L L BT, FPROBREFZDBVF L LTORERZR,

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.

1.BELB DR L BE
Etiology and Treatment of Renal Disease
E2-(3)-3®-1~3, E2-(3)-@-1, E3-(3)-3®-1

2.0BES
Psychosomatic Medicine

E2-(1)-3®-5

3BEEEER DIREE - AR
Treatment for Overactive Bladder
E2-(3)-3®-4~6

AERH). MAMERERZ BV EGZITOEKR
Basics of diagnostic imaging using contrast materials and radio-pharmaceuticals
C1-(1)-@-1~5, F-(4)-®- 9 C2-(6)-@-5

5.BNMERE 2 ER & L 7= BB AR M1 OVE B DFFRE & aE
Targeting the gut microbiota for the treatment of renal diseases
E2-(3)-®-1~8, E2-(3)-®-2,5

6. BIBER & EYEE
Organ Transplantation and Pharmacotherapy
E2-(8)-®-1,2

THIRIRE DOIRRE & BT
Etiology and Treatment of Neurological Disease
E2-(1)-@-1~4, E2-(1)-3®-8~14, E2-(1)-@-1

BITHR - IRAL L E,

Pharmacotherapy in Obstetrics

PERA - IR & VW o RS TOEYERICE L TR T %,
E1-(1)-@- 7, E2-(3)-®)-7~8, E3-(3)-@-2, F(2)-@-2,13, F(3)- ®-2

IMMEREE - EEA/ N— a3 VR
Cerebrovascular Disease / Medical Innovation

E3-(1)-®-1, E1-(1)-(3-8~14, E4-(1)-3-4

10. (2 M1 /OB 28 DR RE & TR TR
Ischemic Heart Disease; Pathogenesis and Management
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E1-(1)-D-1~9, E2-(3)-D-1~6

11.ERERE L EYRE
Electrolyte Abnormalities and Pharmacotherapy
E2-(1)-@-1~4, E2-(1)-3®-8~14, E2-(1)-@-1

12.BHEEEET L BYREDE R
Medication Treatment for the Patients with Renal Failure
E2-(3)-3-1~3, E2-(3)-@-1

13. AP F R - B
Endocrinology, from the General to the Particular
E2-(5)-@-1~5, E2-(5)-®-1

14 WAL A - &R
Cancer Chemotherapy, from the General to the Particular

E2-(1)-®-5

15|/IME - X 2R Y v 7 IEEEEORE L RE
Treatment of Hypertension and Metabolic Syndrome

E2-(3)-(D-4
BWERK
A& A & LiR— b CiHMET %,
BHEBLUBSESE
£ EEL H AR HARE ISBN/ISSN ERER|
ERPREIE S AARRRERY = EFER BHE
e ABER—. IME—. B
—L> 6 i SE T A NS HEZE
a—r /ZEnnJ*%EE—T— $§5{j§ﬁ|§ ENEE /%
IRB/NNY KTy o AN— k) TLR— FLEE 5EE
SHER B PAN
SEommE 2025 | ToER BEMEINE oo s
E—fRE
SHOAEEEM 2025 | LOM EFER SEE
BEET =27 2025 | BATE., KIGEM EFER et
ooy i A =Ty
ARG SR | g rmrmmea I sz
RERBNFE
SEE
#2E [OBEFAEEH £33 (EFR]] =HEE
H3E [BEBEROYA TR WO T UyFelXTahLlit
F3E 1, WEEBEMNESENARTA4 (&R Uy FeXT1hit
2, BEFBEHOYA X LAl GEE) Uy FeilxTahitt
%5 1. ER4E - HMEEO-HOMRRRY #MmEE $HAEFH
2.1N—F VY URERZEY =27 B2l RE BRE FAEFH
JRHETF R 7Y 7 BARMEFZER PAEFHE
%120 URL BHEETHICRLIBIDELARIREE—E
https://www.jsnp.org/ckd/yakuzaitoyoryo.php
Z Dty FEIMEETN A X BVol. 10ER (EEEHRIZHER)
ERDHZ Dol IBARL - FLBRARL (EEIEREI AT
InBobhBERSE FELE)
%9 [S5HDAEEH2024] EFER
DREE~Y =2 72024 EZER
RFT7F/REZFAR Yava-vwa7— K- Iy IRl NMATHEA Y (BIR). BEAEEKSEELES
=, BREI 0O Y 3E Y XBARERBIR - B8, EEHRE. 20155
T T7HA b L EERERERRY FYA Ry Va—vary7oson
THTIv 7 -4 T+ 2=y b ASU: https://www.asu.crieto.hosp.tohoku.ac.jp/
FokREEAME R SHERFI FDP https://www.fdp.hosp.tohoku.ac.jp/
$14[ FERKESFER (FIE)
%
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MRZRET S I LEFBICERTH D, MREHZ T, BHP 1 EEHFZ 2 THRLERNAREZHE X T, IS,
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DEREZHERT 570, N A MEIT,

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.

S 2-av =Xy MEREBERL, RKRICBITZINAERATE DL ICH D,
CENBFEEFEL. RKICEIT2ICAZHATES LS ICAD,

- BRI R EROBRKICE T 2 I0AZHATE S L5 I10H D,
CBRHOEEEXY T4 —XZDODDSEHBATED L5 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.

27 Z)—L2a— K staubd4

1 HE BBEEMR E5-(3)
2E[ 70 F o EFMR E5-(3)
3 ERE MRESESR  E5-(3)
4 B0 MFEEBR E5-(3)

581l EAREELSY T4 E5-(3)
6 = REICHIF2EHE E3-3)-O@-1

7 #ME mRNABIZE £ DDS E3-(3)-@-1 E5-(3)

8 FKH EE\EEY - 1 E1-(1)-@-7. E3-(3)-@D-2
9 FKH EEBEEY - 2 E1-(1)-O-7. E3-(3)-D-2
10 B EHHF E4-(2)-D-6

11 B PK - BEREE E4-(2)-O-1~3

12 #HME TDM1  E4—(2)-@-1~4

13 #HE TDM2  E4—(2)<2-1~4

14 Hep £YEAIFEE  E4-(2)-D-1~3

15 M PR F - FFEE 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

O 00 N o O B WwWN -
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[EsEEDORIE & D%EAY |
HEHIF L, EHF2

BERE EE

WTZE(10%), L= b (20%). ZEEEHER(T0%) DMIEIC & Y IRAHICFHET 2.

PRAREF 77 Students are evaluated on their points from all the small tests (10%), the regular examinations (70%), and the reports
(20%).

BHREBLUBSESE

£ EE% H bt HhRE ISBN/ISSN arEs)

N— b PR WET | REFE. FERER. F | . ISBN978-4-524-40387-

st N _ I 2022 sEE

Ry ERE, PREEE B T 5 =
BREFCIE, FRERUVSEREZEZAVTEERNBTDOFHEAFCEGICTIC OIS, BERIT, BEREICHY BAAH -
REZEEIE 5,

RERRNZE
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

Z Dt

&%

1HEUORENBIZ, 4 5BEOPEEVBELIIAREH > TERTHIEABEL LTVWET, 1EMOBBICKELRZ2ZERBOBRIE., [#FXx &
Bl ICoWTIE15~3 0EE0OBRES L ORERBENAZE (F8 - EB4E) 30~15B/[. 8B, £EBRUER] ICDOWTIE3 0~4 5BRDBE
B LUOEREREAARE (F8 -BEAL) 15~0BHTY,
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WFERITIZ, NAEEBCHRERE, BEANORERPALEDBRZOEYEE~DERZNT 70 —FICIZHADBIETH
b, SUBELAEMEEEBELTOCIENTEDLSIC, WAERZ L LINAZEDTHANCERHEERT D, £12
Problem Based Learning (PBL)IC& V. A ERET 4B LREARH LTBETZ2H%2 51015,

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.

. ERBLUERFOEBICE T 2UAERNOMEN T CEEEZHBATE 3,
BB L VLA EDBHRBERICOVTHRATE %,

. REOBUFEFICOWT, BLOBERED LICEMOUABERNEHETE D,
KRJAOBUAEGNCOWT, L YVBEARDLSZ, RULEFHITIRTTE S,

. REROBLAEFICOVT, RERICBRRINSILEBZHBTE S,

g wWw N

The purpose of this course is to help students understand and interpret the prescription.

1. WAEER : FARICNAZICEOLIER. BEEREFF. WHOKILL, BEHERICE > TOLAERTOMER ITCER
ICOWTERT 5,
(A-(1)-@-3. A-(1)-G®-1. A-(2)-®-1. B-(2)-@-1. F-(1)-®-1,2, F-(2)-®-1. F-(2)-@-1,3,4,5. F-(3)-®-4)

2. WAERRTAPT : MAEFICE->EERERS L OCBFBEROMNAICOVWTREYR, £/, BEFEELHELOTICIL—T
7= DEDHHFICOWTERT S,
LUE14E £ C2@ T 22 B e LTRENAKRBICHT 2EF Y £IF. AAEBRFE2N,

(A-(3)-D-7,8,9. A-(5)-1-1,2,3,4,5. A-(5)-®-1. F-(3)-@-1. F-(3)-®-1)

3. EABIENT (1) mME. HBRALEORFZBITT 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)-3-1,8)
4, EAREFIEEN (1) BEBFHOIL—TEHEE D LIS, BREERGEZTS,

(A-(3)-0-7,8,9. F-(3)-®-1,8. F-(3)-®-1,4)

5, EAEMIRIT (2) @ WEBRPMMEBEL EDEF 2RI 5,
(E2-(3)-®-1,2,3,4. F-(2)-@-1, F-(2)-@-6, F-(2)-®-1,2. F-(3)-@-1, F-(3)-3-1,8)
6. EAEMIRIT (2) : BHEFO /L —F5HEE S LI, BRREBRGEZTI,
(A-(3)-®-7,8,9. F-(3)-®-1,8. F-(3)-®-1,4)

7. EREGIRNT Q)  BHREEL COERIERITT 2,

(E2-(1)-®-4,7,10, F-(2)-@-1, F-(2)-@-6, F-(2)-®-1,2, F-(3)-@-1. F-(3)-3-1,8)
8. EAHGURN () : BLUEPIO /N —THHE b LI0. RREBEBEETI,
(A-(3)-@-7,8,9. F-(3)-®-18. F-(3)-@-1,4)

9. R— b7+ UAEE - BAEGIRIT (4) : BUBEBLREDEF%BITT 5,

(A-(5)-@-4, E2-(4)-@-2,3. F-(2)-@-1, F-(2)-®-6, F-(2)-®-1,2, F-(3)-@-1, F-(3)-®-1,8)
10. EAEFIRT ()  BYFFO/IL—THEE D LIC, BRREBROEETS.
(A-(3)-»-7,8,9. F-(3)-3-1,8. F-(3)-@-1,4)

11, EABFIREN 5) : RFE - T LI F—HEEBE EDEH A BT 5,
(E2-(2)-D-1,2,3,8. F-(2)-@-1, F-(2)-®-6. F-(2)-®-1,2. F-(3)-@-1. F-(3)-®-1,8)
12, HEAEFRT 6) : BYBEFOIIL—THEED LIS, BRRLEBRICEEIT,
(A-(3)-0-7,8,9. F-(3)-3®-1,8. F-(3)-®-1,4)

13, EXEHIEMN (6) - F|RIBKE. BPMEL EOBBI 2T 2,
(E2-(2)-@-2,9. E2-(4)-D-1,2, E2-(71)-®-1, F-(2)-@-1. F-(2)-@-6, F-(2)-©-1,2, F-(3)-@-1, F-(3)-®-1,8)
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14, EARZFIEEN (6) t BEYEFDO /L —THEE b LIC, BREBELEE1T.
(A-(3)-»-7,8,9. F-(3)-3®-1,8, F-(3)-@-1,4)

15, ISFRSBEFIRNT © KA DG ZERY EIf, B4 OBREMK LTUABFBRITEITS, BYBEFOIL—THEES &I,
RREBRICEZT

(A-(1)-G®-1. A-(3)-@-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)

Introduction(1) : Prescription and Dispensing Process

Introduction(2) : Drug Information for the Analyses, Guidance for Group Work and Self-Learning
Basic case analysis (1) : Hypertension, Diabetes Mellitus; group work and self-learning

Basic case analysis (1) : Hypertension, Diabetes Mellitus; presentation and discussion

Basic case analysis (2) : Cardiovascular Disorders, Thrombosis; group work and self-learning
Basic case analysis (2) : Cardiovascular Disorders, Thrombosis; presentation and discussion
Basic case analysis (3) : Psychiatric Disorders; group work and self-learning

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

PN~ WD

WTFZE (T0%), LR—t (25%). SEE (6% % &IFHET 5.

Minute Paper 70 %, Report 25 %, Presentations 5 %

EEA H AL H AR ISBN/ISSN ERHER

CES LS SR E W 2022 558
EFER 2026 2EE
L3 2026 sEE
EFER 2026 2EE
[ezpany 2026 sEe

LR— 2 ERLTEBT S 2 L 28T %,

Encourage to use the reports to review their studies.

- E1~14EI0FEZ, 6A10H, 6A17H. 68248, 7TA1H. 7TA8H. 7TA15A. 7TA22B®3 - 4IRICEET 2, F15A
DOFEFEFBASH (K) DIFRICEIET 2,

- Cl02#ZE (BHREEE) T, FEBERRZANA LA OREZED D,

- £3~15EDFZEIE. PBLTEET 5,

F 74 AT 7 —I3KERE00~17:00, X —LEETTRAY XY FEERSTHDEFDI &, EREIIFBEHRIRT,

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.

1EMORENBIE, A5BHAOFEEZLELTINBRZL > THBHBT S I LZiBELLTVWEY, 1EUOBEICABELEZZERROBRIL. [HE - &
B2V TIE1 5~3 0FFHDEES L ORERRANARE (F8 - EFLY) 30~15KH. [ER FERUER] 22V TIE3 0~4 5EFHEOEE
BLUBERBAZE (FB - EBLL) 15~0KHETT,
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BEFYAUYY

YPH-PHA373)

EREE HAGE
AT 4 TRENE
FERENR O

REOBK - MERTENR 7
EE

EMFEFE 2 TEE - BERE. RERE. 7LA¥— - REERE. PRS- BEES. £ERERICOVT, ZRBOB
BrPREEHIC, BEOER, REMRH ORE - BAEEEL., BEAHB LN ERES 2HECERT S,

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.

FEOIEREF

FEREOER. REFRL O, BEAHZIEL. BANLRAARIERTTES LS ICH 5,

The purpose of this course is to help students develop a treatment policy from inspection findings and present a specific
prescription example.

BRENR - AR EETE

1. & - BEE®R (1) Bone/joint disease (1)

E2-(2)-®-1,2

2. & - BEE%E (Il) Bone/joint disease (2)
E2-(2)-3-3,4

3. MRORES - MERYER (1) Respiratory/chest disease (1)
E2-(4)-D-1,2,4

4. "pIRes - B9ERYEE (1l)  Respiratory/chest disease (2)
E2-(7)-3®-1; E2-(7)-@-3

5. MEOR2S - BERZEE ()  Respiratory/chest disease (3)
E2-(4)-D-3,4

6. MPORES - MEREER (IV) Respiratory/chest disease (4)
E2-(7)-3-1

7. 7LI¥— - %EEE (1) Allergy/immune disease (1)
E2-(2)-D-1,2,3; E2-(2)-(2-1,2,5; E2-(7)-@®-5

8. 7Li¥— - %&&EE (Il) Allergy/immune disease (2)
E2-(2)-@-7,8

9. FMEgE (1) Skin disease (1)

E2-(2)-@-3; E2-(6)-3-2

10. REELE (Il) Skin disease (2)

E2-(2)-2-4; E2-(6)-®-4

11. EE&E () Skin disease (3)

E2-(2)-2-6; E2-(6)-®-4

12. mERE (IV) Skin disease (4)

E2-(2)-@-3,6; E2-(6)-3-4

13, zofsn®YEE (1) Other drug therapy (1)
E2-(2)-@-9

14, Zoftn®yEE (11)  Other drug therapy (2)
E2-(1)-®-1; E2-(7)-©@-1,2

15, 4JE%KEE  Genital disease

E2-(7)-®-3; E2-(3)-3®-6,7,8

BERE
$0ABR (100%) %H LICFHET 5,
FURRE %
Students are evaluated on the final examination (100%).
BRELLUSEE
£4 EEHG H AR H AR ISBN/ISSN ErHER
(B bzl HEM mLE SEE
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BREBEIIRONATWEOT, BEFBHIEZRICHD, FT - BEAXLITTILIICTE L,
= 2ak
BRI AE The session time is limited and therefore self-directed learning is important. Students are required to prepare and review
for each class.
F#E#&IZGoogle ClassroomTHEI R WE T,
Z Dty
All communications will be conducted via Google Classroom.
%

1HUORERNBIZ, 4 5BHOPEBEXRBELTIARE L > TERTIILEZELLTVWET, 1BAOEBICKHELRZZERBMOBRIE, [#EFX &
B I22WTId 1 5~3 0 RDEES L ERERBARE (F8 - E84E) 30~15KM,. R, EERVCER] IZ20WTIE3 0~4 5EHOFE
BLOERERBARE (F8 - BE4L) 15~0BMTT,
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®Ae - #k ARELR, AR2MR

EXivE 54 2B

FEEE ] wiE 517, BB BETF

R - RERRE

@)

BEFNY T

YPH-PHA374)

EREE HAEE
AT 4 TRERA
FERENE @)

REOBH - MERUVER 75
EE

EWFEF 3 TR, O MERKRE, B - WRBRERE HEBEREE, A9  RBRBIOVWTEREOMEZER
Lebic, BEOMER, REFRD) ORE - BEEZHEEL. BEAHBLIUONSERET 2 HELERET S, /o, FAS
N4 0EYOERN, BRI, FiE EHAE. PHINIPR. BFEREZRS,

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.

FEDRERE

HREDER. REFMRN O, BEAHZIREL. BANGASPIZIRRTES LI IC6 5,

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.

REANR - FIECEEFTE

1.2, 0 -MEREKESE (1) Cardiovascular system disease 1
C7-(1)-M-1~3, C7-(2)-®-1, E2-(3)-D-1~6, 7-E2-(3)

3.4, 0 -MEREE (2) Cardiovascular system disease 2
C7-(1)-@-1~3, C7-(2)-®-1, E2-(3)-D-1~6

5.6, B-R#EREE  Kidney and urinary tract system disease
C7-(1)--1, C7-(2)-™-1,2, E2-(3)-®-1~5, 7-E2-(3)

7 - 8. WAHUWMENESER Endocrine system disease
C7-(1)-@-1, C7-(2)-@-1, C7-(2)-3-1, C7-(2)-®-1, E2-(5)-2-1~5, 7-E2-(5)

9-10. Hee%RESE (1) Digestive System Disease 1
C7-(1)-0-1,2, E2-(4)-@-1~9

11-12, H{L2sR&ESR (2) Digestive System Disease 2
C7-(1)-@-1,2, E2-(4)-@-1~9

131415, H{L2sRESR (3) Digestive System Disease 3

C7-(1)-©®-1,2, E2-(4)-@-1~9
WERE

768 B80%) LFEEH (20%) THHMT 5,
FiAE TR 75 %

Students are evaluated comprehensively based on a written examination (80%) and class performance (20%).
BHELLUSEE
£4 EE4 H AR HhRE ISBN/ISSN ERER|
EHE - RPEDTHD o N
e RIGHEME, ZE— XtE SEE

EER B

sEommmon | DEONBEREIN gy sx2
PR CTRABETE - SETE | MAAE/ER/MER/ | P
445 R L B%E
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FETHONMBEEERL, BHAE LTRITCAIEDTED LT, BICETS

RER g . ) ) ) ) o
B RISH Students deepen understanding and improve how to plan therapeutic strategy, formulation, and basic precautions in the
treatment of various diseases as pharmacists.

Z Dt

&%
1EMOFEENBIE, 45BMOFEELELTINRTEL > TEBRTIIL2BELLTVLET, 1EUOBBICLELAZPERBOBERIE. [#HE R
Bl ICOWTIR1 5~3 0 BH0RES L RERMARE (FE - BEBLY) 30~15KM, [ER EBRUER] LW TIE3 0~4 5 KOS
BLUOBRERHEAZE (F8 - EBLE) 15~0BHTY,
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EIRES 28y

BUHA KT 047, TR R B EF. MEEAE

£ - RERRE

o

BEFYAUYY

YPH-PHA311J

EREE HAGE
AT 4 TRENE
FERENR O

REORK - MERUVEN 75

EE

PRICET2BRAREDOREL, FBEENTIREOERE LTEZ2E5G0E(LZ2ETHRNICRR, KEDDH. H50
BREDERESTDIETHD, LD >T. RMAREZERTI2FRREOHRECZERTLLICEVTHEETHD, #FE
TRIDESHEBEN D, BRREORENZEEZA CREREDBEEZER T L LI, EHRE LTOBRKRRET—2 D
FAA BEH. FR, EBENERCEHELEOERERBEA LT -7 — X1 FEDBRLOBELE X 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.

BAROFHE 2 FEEBZNICERY 572010, ARNAER CRAREEICET 2ERNMHEEET 2, BIC, @4
DBREFIGCIREHEEIETED LS ICAD DI, EYREOERMLICET 2 EAMME & KL 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

BENR - HELEETFE

1. BERRBEZHS  Introduction: Clinical Laboratory Medicine E1-(2)-@); E3-(3); E4-(2)-@
2. T—5—XA FEYEE | Personalized medicine | E3-(3)-®-1,2,3

3. F—7—XA FEYEE Il Personalized medicine Il E3-(3)-@-1,2

4. F—7—X A4 FEYAERE Il Personalized medicine Ill  E3-(3)-@-2,3

5. T—7—X4 KEY)EE IV Personalized medicine IV E3-(3)-3-1,2,3

6. T—F—XA KEY)EE V Personalized medicine V. E4-(2)-@-1,2,3,4

7. JEE  Symptoms E1-(2)-D-1

8. LMY DD Analysis of endogenous compounds  E1-(2)-@-1

9. W WEIEDEZEI Endocrinology test | E2-(5)-D,2

10. ABBEIEDNREI  Endocrinology test Il E2-(5)-D,@

11, #EEFEE|l Genetictest| E1-(2)-@

12, BEEFHREN Genetic test Il E1-(2)-@

13, #EWRE Microbiology test

14, MK - £BREL ERBROETS  Practical work for blood and physiological tests
15, F—5—XA FEYHE VI Personalized medicine VI E1-(2)-@); E3-(3); E4-(2)-@

.
A WEBIITS AT R R OLAH— b OSEE R TS (100588 LA SE0SKOATH - HEEK),
HRES £ UBEE
22, I i R ISBN/ISSN -
ERE DL HOBELS || \

BE—. FLEE T sz
WETE 38R HARIE FiLEE MLE 2010 =
SH o =3
FAMOIDOWHARE | a2 i nz 2011 sxg

Ny RT7v o B2
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BAGE

O

sk, HAEE LTHRBICBVLWTEBZITIBICLEE LD [EER, ERERZORE. AYMERVRSEOEREICH
THEE (UT [ER] LB . [EAEE] [RERUVABHERME] RUZOMERERER. ERERER, &
KRERERERFICOVWTERT 3,

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.

EFIMERFARZ RIEA T, R, EFHEE LTHBICBVTERZTIBRICLEL RS [ERE] 23Lo. ER. RBRE
FEEEREEBEYT 2, INOEROBE, £BZZV, EHMI/ERVEBEVWFE LTAZROONTLZDHh2RHE L. BF
EREERATEDLICT 5,

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.

BYKE AL GF), RiBER GF)

Instructor: Takahiro Kimura, Tsuyoshi Ishibashi

1. EFEmofEd, HIE. HREBRESDOER  Mission and ethic of the pharmacist, Pharmaceutical related laws outline
EELEZFOELZRHL, EEOBVWFTHIEZIMOKRINZEBMT L L L HIC, EREE LToEdRE, EdERICHRS
BB E BT 5,

BY KA

a7hay A-(D)-0,00, A-2)-0,0,®

2. ZHFEmE  Pharmacist Act

ANEHRICEADIEAEE LTI 272010, ERIMORE, £, *BICBITI28TLERT D, £LEaEr 7LD
Bh Y #F3,

BY AR

a7hHY tA-(3)-0,0, A-4), B-(1), B-(2)-@, B-(4)-@

3. EH#E (1) Pharmaceutical and Medical Device Act (1)
BRI T2 BMNEEERFOTER, RUOER, EER EEESRIERTEIC OV TRV, EERFORKRWVICET IR
EICDOWTERT 5,
B ARA
HY :B-(2)-@

4. %k (2) Pharmaceutical and Medical Device Act (2)

EEFORFEN LEARETO /AL R EERHBICOVWTHY, WERGEAR - REFNEICOWTERT 5,
BY AN, BE

a7AhY :B-(2)-@

5. MERUVEEHERIGES  Narcotics and Psychotropics Control Act

RREE, mfEEsE, EEAFEROIEWVICRIREICOVTEY, BEA, KK, H~A, BEEVWEOILARLEICHR SR
ICOWTERT %,

BY AN, BB

a7AY :B-(2)-®

6. BMRUBIMEGEL - £YBEREHEEEEL  Deleterious Substances Control Act

EVEYOBRENIREIREICOVWTERT 2, EYHREGRUBEERERMOIRL, MREHGEHICOVTRESR,
B RN
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a7hYy 1 B-(2-0,0

7. EEE REOREL., SIEABEEEHESEZ Medical Act, The history of the harmful effect, Side effect victim
relief system

EEOEREEROBVWFOER, EERREEESNICHTIEREOREICOVTERT S, EERFICL 2BERERET
EIioW\WT, HHEOEE % FI,

18 KA

a7AY A-(1)-G, B-(2-O

8. BEMRME, RMELE, FEHEIBYHRAE  The health insurance method, Price standards for medicines prescribed
under the Health Insurance System, Medical treatment charge rule

BARDHASRESNEORKREFV, HFORE, ERE BUOEEEH &EFMOKRINCOWTERT S,

1B KA

a7hav tA-(5)-0, B-(3)-0,, B-(4)-0,@

RERE
SRR (100%) 12 &£ B,
FRAE TR 75 %
Evaluation is performed comprehensively based on the final examination (100%).
BRELLUSEE
£4 EEA H kAt H AR ISBN/ISSN aREs
EEER - HERURE .
BB (EEHD FEEEL =
EREHENE (ERR) EEHRA SEE

RERRNFAE

HEAD T EFEMERAREEELE (http://www.jshp.or.jp/cont/10/1015-1.pdf) ICBHINTVWSIEEZERMNICEET

Z 0t 3.

<FTARTT—>
S A=NWTTHRA Y bW TH OIESHHEME CHERAIEICT,
E-mail: hourai6316@yahoo.co.jp

1BEMAORENBIE, 45BHOFBELELTINREZL > THRTII L& ZELLTVWET, 1EMOBBICLELLIZPBREAOBRIE. [#EX &
Bl IC2WTIF1 5~3 0 KHDIRES L RERHAFE (FF - EBLE) 30~ 158MH. [ER RERUER] IS0 TIE3 0~4 5 BHOKRE
BLUBRERRNZE (FB - EBAL) 15~0KHETY,
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EdhER
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YPH-PHA377)

HAEE

YRBRRAFKEBLEENB L LT, FRLYBEHEERO L7 7T - t}b7)<T4’T varXiEe, RRRICET N
WELLTREL DA77 T - EREE, WHRTFH. AREE. BE B KEERFICBETME - BEZRS,

OTCEZRDBEEFMAICOVTER, HFEHICLD 'JT—’)&%@?TFS%—?—A\O Elenh Y DIFERIENHIE, SRiEEE
BEOEEREFV. LETOF—LEREDNO—EL LTOEY A, B, £R. T &F, KP T EFENE Lot

LB 25%DEEZEXDBRET D,
B, BRECRRZLEDIDABIN-TICLDRE. FR FR/E1T.

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.

LKEERELY YTV R (RAFKEXOHED
CHRARAEKORREBEE R, KERICE T 2EAMO®KE (M7
MRITENFIEZ A TE %,
- RERICBUIZ2BE50ELT T T L, BEBORB T - RKDI-H OBV G TIBEHEZIRETE D,
Understand the role of pharmacists in disaster medicine and public health based on lessons learned from the Great East
Japan Earthquake.
2. I EROERIIE (FROKE)
VT TT RN TATAT =2 a v REICBITA0TCEEROBEFA L. EFHMICL 2BRZEOEY H2HHTE
%,
AU DIFERAIED - BRE] OBAEAER L, MBERORBEISEICTES T2 EHELRTE D,
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. EWAEEE L X v U T
BT, R T FE. KFE V- RAIREEICE T 2 EFIMOES 2 BEL

7T, BRER, QREEOHER) ICOWT, BE

ZHEEE (F—LER) OHRTO

BEOEEMZHATE 5,
CHIEEREZXZ LB L LT REDL S LERMEEETAH. BEOF v UTEY a V2 SANBRRI DRLES I L
MNTE 2,

Identify the diverse roles of pharmacists across different sectors (hospital, pharmacy, government, industry, and
academia) and discuss their future contributions to community health.

BEMRE DI A=Ay
=T TORE - FHREBL T, MEERICEITREZRHL. ZTOBRARERENICELD, BRTES,
Demonstrate the ability to research, discuss, and present solutions to community healthcare challenges through small-
group active learning.

S EA (). X T GE). & XE B, FERT Gb. @ &Ea b, &8 =7 (b, BEF #— b
1. %% =M/
OTCEE M. 't’“/7"7')
KERISIZ OV TR
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)-0-1,3,4; A-(1)-@-1,2,6; A-(1)-3-1,3; A-(1)-@-4; A-(2)-O~B); A-(3)-D,2; 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

—\z)l/7)< T4 = a v OERNH#HESR, RARKBRLFICEIT 2 REHEONIEZH S,

2. OTCEER LN (1) IBF
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RERE

PRARRTHIE 7T %
BHELLUSEE
=4

SEHIT O -5 0 T
v=ZaT7I

RERBNZE

Z DAt

OTCEERICEL 2 EE, OTCEER DN, OTCEERCEREERZRAW L IATAr—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~B); A-(3)-D,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

3. OTCEEREH4E (1) IRE

OTCEXRICEH 2 EE. OTCEERDHI, OTCEERVEREEREAWVW L IXATAr—2a v a2y

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)-D,@; 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

4, ERToOXE (1) FHE

ERICBIDTF7ATRVTTERLTATA =2 a VIOV THEREZEBL TR,

Learn primary care and self-medication in pharmacies through lecture exercises.

A-(1)-®-1,3,4; A-(1)-@-1,2,6; A-(1)-®-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); F-(5)-®-1~3, F-(5)-®-1~4

5. ERToXE (1) &

ERICBIDTFATRVT T ERLTATA =2 avIloWTHEREEZBL TR,

Learn primary care and self-medication in pharmacies through lecture exercises.

A-(1)-@-1,3,4; A-(1)-@-1,2,6; A-(1)-®-1,3; A-(1)-@-4; A-(2)-D~B); A-(3)-D,2; A-(4); B-(1); B-(2)-@; B-(3)-@; B-(4)-
D-4,5; E2-(9); F-(5)-®-1~3, F-(5)-G®-1~4

6. KEXIS (1) ME - =8

RHAKREXEFOREFENIC & 2 XEEZFN,

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)-D,®@); A-(4); B-(1); B-(2)-D; B-(3)-D; B-(4)-
D-4,5; E2-(9)-1~3,5~7; F-(5)-®-1~3, F-(5)-3-1,2,4; F-(5)-@

7. KFEXS (1) &8

HAAKREKFFOEFNIC & 2EE 2R,

Learn the support of pharmacists during the Great East Japan Earthquake.

A-(1)-®-1,3,4; A-(1)-@-1,2,6; A-(1)-®-1,3; A-(1)-@-4; A-(2)-D~B); A-(3)-D,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)-®

8. EERBER K&

IRER. EE. BEMNOBRIEHROH Y AZFI,

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)-®-1,3; A-(1)-@-4; A-(2)-O~B); A-(3)-D,2; A-(4); B-(1); B-(2)-©; B-(3)-©; B-(4)-
D-4,5; E2-(9)-1~3,5~T7; F-(5)-D-1~3, F-(5)-3-1,2,4; F-(5)-@

#E EE. SGD., A—LTL A, KEBRFE
SGD : 1[q]

HEEE 6@ (ENAN - Tr—<>¥—)
O—)L7LA: 4

FEIOLFR—F (100%) %H &ISFHET 5,

EED HRRAE HARE ISBN/ISSN ErER|

HAEHMR EERWRL

FE#EERHECICEELSEZE0REEB 25T,
BB #EBENROMEZE LD D, BERAEOTHDICOVWTIISEEBREER TH UV, BREED D,

FT74RTT—
A—=ITTRAY AV M ER-THLERFOZ &,
E-MAIL: ytomioka@tohoku.ac.jp
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5% B E0ENY 1 ABBIE FE - EMEERHBEORRBB L LT, EPERNEEZET00ERELY) £7,

1EMORENBIE, A5RHOFEEZLELTINRZL > THBRT S I L&iREL LTVWEY, 1EUOBBICAELEZFPERBOBRIE, [#E - &
B2V TIE1 5~3 0FFHDEES L CRERBARE (F8 - EB4E) 30~15KH. [EBR FERUER] 22V TIE3 0~4 5EHDEE
BLUBERBAZE (FB - EBLL) 15~0KHETT,
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=

FEOIERR

BRENR - HECEETE
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YPH-PHA301)

HAEE

o

BE - EFE, OBELOWNELBL TEFOLE, 115, REZEREL, EHREREBET 2 7-OICRIIOERNES
#5IZDIT5,
BEL, BRELBITHDABRIL-TICLBAE. BE. TR/ETS,

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

FEREOER. REFMRN O, BEAHZIEL. BANAAAFIEZRTTES LS ICH 5,

Based on each patient's symptoms and laboratory test’s data, pharmacotherapy/treatment strategies can be planned
and presented of actual prescription examples

ER EA ). BEIRT G, EE X GF)

1 -2, fEFIEET (1) Case study (1)

A2 —vaveERNRY -2y A2 25— a Y AFLITOVTER, BOLALEDERA, 7L —LRIED
EXRZHATE 3,

A—LTLA%ZBL T, 2EBRESE~NORIGZFR,

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)-®); A-(3)-©; F-(2)-@-1; F-(3)-®-1; F-(3)-®-3; F-(4)-©-1,3; F-(4)-@-1;
F-(5)-@-1; F-(5)-@-4

3 - 4. fEFIRET (1) Case study (2)

A—L7LA%BL T, BHEREEE~ORGERN,

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)-®-1; A-(2)-®); A-(3)-@; E2-(1)-3®-10; F-(2)-®-1; F-(3)-@-1; F-(3)-®-3; F-(4)-O-1,3;
F-(4)-@-1; F-(5)-@-1~3

5 - 6. fEFIMEET () Case study (3)

A—LTLA%BLT. TLILF—HREBEEAOTEEFIN,

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)-®-1; A-(2)-®); A-(3)-@; E2-(7)-@-1,2; F-(2)-®-1; F-(3)-D-1; F-(3)-®-3; F-(4)-
®-1,3; F-(4)-@-1

7. AT Iaz=4s-vavoEKR (1) Basics of interpersonal communication (1)
EEABLTOHAII 2= —Ya vy RFLEFES,
Develop interpersonal communication skills through practical exercises.(1)

A-(1)-D-1-4,; A-(1)-@-1,2,6; A-(1)-B®-1; A-(2)-3; A-(3)-D

8. MATIaz=4s->avoEAE (ll) Basics of interpersonal communication (2)
EEEZBLTHATII A=Y a v AFLERR,
Develop interpersonal communication skills through practical exercises.(2)

A-(1)-®-1-4,; A-(1)-2-1,2,6; A-(1)-3®-1; A-(2)-3); A-(3)-©

9. @WAIIaz=4->3>nEAK (ll) Basics of interpersonal communication (3)
EEABLTHATII L= —Ya vy AFLERR,
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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

BERE
o . BEIOLKR—F (100%) % &ICFHET 5,
PRAERHET 5 Evaluate based on each report (100%).
BRELLUSEE
£4 EEHG H bt H AR ISBN/ISSN EHEs|
EREZTFFR b2 — —_ = .
X mELias Z B PILERE >E &
EXIE E EFEDT-DHD
A2z —varvERE | MTREMN Lix> SEE
RSN
FEBRBHECICEELASEE0REEB 2R,
BT EERNBROBEEXZ LD, BETROTEDICOVWTIISEEHEER THU. BREZ2ZED 5,
- eas
BERRRNFE 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.
2ok SGD: % 1~6[E, A—iL7L A : % 1[E~9a
HRE L DEAY © FRBEEPFRENBO—2 & LTHIXIEEZERRBOER LAY 7,
BE

1EMORENBIE, A5RROPEELELTINBRZL > TBHBT S I LZiFELLTVWEY, 1EUOBERICABELEZZERROBRIL. [HE - &
Bl IZoVTIE1 5~3 0FFHADRES L ORERRANAZE (F8 - EFLY) 30~15KH. [ER FERVUER] 22V TIE3 0~4 5EHEOEE
BLUBERBNZE (FB - EBAL) 15~0KETT,
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YPH-PHA302)

HEEL HAE
English and Japanese

O

EFIGER, ERNARE CRELEFRROMBOERLZESF L. £FFNLIEN O/ A—/ IWITEERREZ 05
TeHICEETH D, ABETIE, EFIRETAVONIARECRREZZEREEHICEBNAII 22— a v ORREZE
CZezBMET %,

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.

EEREICHBEEZONDLER. YR ERROFPINLEEORE. AEL2EMRL. ERICHEROINE, =i, *
BICAWSZENTEDLSICHD,

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.

1EHEE) A48V R EFBESLICRT Y2 —LHHE G-(3)
Konno Guidance Lecture overview

2 MR(EE) EMRERFREBY —TAV 7 - FAT14 VT BEFMRXOBRERAH - EEHZEBROEETZBL TR,
A-(5)-©, G-(3)

Matsuzawa English reading and writing in biology

Learn composition of the paper to read and write it by yourself.

3EMBE) EEREFREAI2-r—vay HEBEZHBEBLIIAREOEERZLLICHETOIAI2=r—vavES
B3, G-3)

Takahashi English communication in medical care

Learn English communication based on a lecture by a native speaker.

A ERER) EEREFRE) —TA4V7 - 74747 EERXELZEMRL, SEIELRBEAHRE LZRZXDOBHRILITIC
DVWTHESE, A-(5)-O

Tomioka English reading and writing in medical care

Understand medical documents and learn English sentences in various scenes.

S RIE) (FREFRFEII2=_r—Yary WMERE (BFk. HHL) TCOERMRERFICOVTESR, A-(6)-O
Oe English communication in chemistry
Learn basic English conversation at a laboratory.

6 FME) Ly TF—vay HETOSLEYT—2ary20TER, A-(5)-O@
Yoshikai English presentation
Learn scientific presentation in English.

T EBEE) RAEDR EETOT/LEYT-—YavEEETSE, A-(5)-O,G-(3)
Konno Practice
Practice English presentation

8 £FH(XK) HAERE HEBETOI/LEYT—YarvEEETS, A-(5)-O G-(3)
Konno Practice
Practice English presentation

FERGB0%). BETLHR—F(60%)IC&YFHET 2,
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Evaluated by class performance (50%) and report (50%)

BHRELLUSEE
4 EE4 H AR A HARE ISBN/ISSN HERHER
HEE L AL
Not specified
RERHNRE
Z Dty - REEIOREERHE IZBREKRT D, Lecture schedule will be notified on a message board.
A=W ETTRAY AV P ZRSTHORIFD I &, BEMDERGIEFEEESRESRBI D &,
i)

Make an advance appointment via e-mail or other means. (See student handbook)

1EMoORERBIZ, 45BHORBELBELTINTZL > THERT I L2 BELLTVWEY, 1EMOBRICLELAZFERECBERIE. [#HE &
B IC2VWTIE1 5~3 0 FHDEES SUCEERBBARE (FE - EEBAL) 30~15KH. [ER EBRUER] ICOVLTIE3 0~4 5 FHDEE
BLUBRERRNZE (FB - EBAL) 15~0KHETY,
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HMBE4 FRRFEEL

WERPH - K EER
HMEXS g
tLARE— 6tAXARR—
R - Bk EE =
B 6EIfiL
BEHE HRERHE
£ - RERRE

BEFNY VT YPS-PHA391J
ERAEE HAFE

AT 4 TRENE

FERENR (@]

EREFRE CRALERNARCEREREM 2 BHNICEEDII2Z LIk Y| HARBEZERT DN EEBET 2,
AEZIE, SFERUBICEHBINIBEMARTLELINDENZEICHITZ-H0bDE LTHEDITHOND,
REOBW - BERVER S
R 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.

MRRECEBE LS AT, RETERT D7D DOHEEHRBNICER, RREETTE 2,

The purpose of this course is to understand research themes and do experiments thinking the purpose to achieve
themes logically.

REINDTORE, D, T—IHEAONTEEEZTI, Il 2B TIThNEEIF—IC8MT 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

BERE B, HE

EEPE IF—0BmYBEHICEIE FER (100%) & YAA~DTIHET 5,

PRARFHET 5 Evaluated by the supervisor of the laboratory.

BRELLUVSEE

4 EE4 AR HAREF ISBN/ISSN HERER

RERRAAE

Z D

&%

1HUOIRERNBIZ, 4 5BHOREEVRBELTIAREZHL > TERTHILEZELLTVWET, 1BEMAOEBICKELRIZZERBMOBRIE. [#EX &
B IOV TIE1 5~3 0FIRES L RERBAZE (FB - BBRY) 30~15KM. [ER, EERVOERK] I22VWTIE3 0~4 5EHOEE
BLOEEREBARE (F8 - EB84E) 15~0BETT,
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HMBE4 FRRFEE2

WERPH - K EER
HMEXS g
tLARE— 7-8tEARK—
R - Bk EE =
B 1284
BEHE ERERHE
£ - RERRE

BEFNY VT YPH-PHA392)
ERAEE HAFE

AT 4 TRENE

FERENR (@]

EREFPEE CHALEERNMBCERERKIM  BERNICEEDIIZZLICL Y, MIRRBZERT 28N EERFT 2.
AEEBEF, ZFPEFRBARZEHEL. SFRUBICERINIBENR TREL INDIENZFICHIT 0D E L

BEORK - BERCER 5 | (LB OV P M5

S 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.

MRBETBRL 725 2T, BEZERTH7-OOFEZHRENICER, EBRZETTE S,

FEOTEBE

The purpose of this course is to understand research themes and do experiments thinking the purpose to achieve
themes logically.

BESINLDTORE, D, T—IHEAONTEEZITI, Il 2B TIThNEEIF—IC8MT 2,

Students do training based on the theme given by the supervisor of the laboratory. Moreover, students are required to

g P~ ;~ \E R =
BERWE - WROERTE participate in the seminar held in the laboratory.

G-(1)-1~4, G-(2)-1~3, G-(3)-1~6

WERE R, BT
- N EBEPL IF—0BmYBEHICEDIE FESR (100%) &YAA~DTIHET 5,
FRARRHET 5 Evaluated by the supervisor of the laboratory.
HREBLUSESE
£4 EE4G H AR HhREE ISBN/ISSN BrER
FRERRNEE
Z Dt
%

1EMOBRERBIE, A5KHOFEEZLELTINREZL > THBRTSZ L2 iREL LTVWET, 1EUOBHFICLELAZFERMOBRIE. [#EE &
B IZ2WTIE1 5~3 0 MORES S URERMNZE (FB - EEHL) 30~15KH. [ER EERUER] IZ2WTIE3 0~4 5 FEORE
BLUBRERRNZE (FB - EBAL) 15~0KHETT,
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EIRES a8f

BUHA 8 EET. BE A G HBE BE G0 TR KL WK EAS BR E L8 2P KL ®R

£ - RERRE

o

BEFYAUYY

YPH-PHA493)

EREE HAGE
AT 4 TRENE
FERENR O

BREORK - MERUVEN 75

=

EECEEEREZICSE LAERZYVEOTWIZ LS 14272010, EEEPRRES - BERFERETICKIL-
T, KEAT, #BARS L ORA, REHRS A CEREPEIS OERE & 4 2 MG - 1Xkee - BEZBET 2,

EEEFEE 2 (OSCEEE) LOSCEZHAT, AI¥2EARE, h¥2REXRBL TS, FICEKFLFEET/L - 27HY
FaTLMELTITL, BEEZ CRAFHBEONBTZIMZTITH 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.
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FEDOEERR

BRENR - AR EETFE
RERE

BE - EFEAMIOBRUCILD, EFIE LTRRCERL EORKRS TERET 27010, EYEEOERRE, F—LE
& HEREER~NOSEICHELEANEHZEET 2,

(1) ZEPERROER
EFEDIBWF L LTROONDEEZ BT ABECEET 27610, EFINOERY 2RARS THELOER L EFNEER
DEANLRNEIBET 2,

(2) WA EAICED <A
WHBACEDWERAESZLRETHEEICRITT 27010, EEROEIREERE EUERNNRAREL BB 2,

(3) EMFEDORERE
BEICRD RELEYRELRET S0, EYICREBFRENE L LT, KELZEL GHEL, BYLEERBER
ZEIC, B40BEICEL LEYEET RE - £ - SHMAETE 28N EERFT B,

4) F—LER~DZHE
EREEECHE T, ZREAEE - BT EERERLOF—LERICEENICSEY 2700, F-LERICBIT2ZHED
RECBRZERIT DL LHIC, BHREHAL, JVRVLVERDR, RELEEHNTE 5,

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
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.

EAEE :
FREBED, EREBRBICKIL > TALRTIT > FHFBODREBN 31010, BHIS £ CREIREA L OFA
BHERENICEET 5.

OREN LIS EAPIDEEET> Z EHTES,

OREREEY TaL— b T 5,

OMFBEAMIGE T, HUTIES T2L— L TEB,

OMBHAMIZH T, FHERAES T2L— L TEB,

OIS N ERQOBRES T2l — FTES,

OBEERIEA L BRIHTES,

HERE :
HLOEAMEBZ Y IaL—2avleho, FROEREACEHNMOERE2EZ,. TNERVUTODEREZT
Y %,

(EARBT ANA 2L HA ) (BUERE 74V HALTERAV M) (A ¥ 7 —LFarty b)) (RRERENT & EFRR)
(IHAAEOEFAR) (MHAMEER) (EERER) (BRFMLL—=>7) (EFEEHSGD))

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.

© Listen to the patients, and understand their needs and what matters to them.

© 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.
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(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 ")

FERG0%), LARE—FQ20%), =71y 7 (20%)., EBRRE(10%)F0OHEREM%K L. HEHIEHET 2,

FRARRFAT iR Grading will be decided based on class performance (50%), reports (20%), rubric (10%), and the quality of the student’s
practical training performance (10%).
BRELLUSESE
£ EE4 H AR HhREE ISBN/ISSN ERER|
3RT YT TER EF . . HRASHRY IEREE
PR N sx®
£#E3  POINT BOOK BEIT77—<%TvY Sy 2025%F  ZB4hR Z
BERRNRE
Z Dty
fwE

1HEMUORERNBIZ, 4 5BEOPEEVBELIIAREZH > THERTHILA2BEL LTVWET, 1EMOBBICKHELRZ2PERBOBRIE., [#FXx &
Bl IOV TIE15~3 0E0FES L BERBENAZE (F8 - EB4HE) 30~156/[. 8B, £EBRUOER] ICOWTIE3 0~4 5BRHDBE

BLUBRERRNZE (FB - EBLL) 15~0KHETT,
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HAEE
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EREHRREZ L, [EFZEEET/V - AT7H ) F2 7L ([CERLT, BREFEA, AF - EHAE (K- SBEHOHR
. OEHFEy PR, EFFERRARS). DIEYR, EREEEYR. FREBORK. —RBRICHIHERER (F-L4
EF. REHER. PALEEE (LIOXYFzv s RHFAKRR) BE2FERL. UTORE @ETa7HV/NER)
EEFT S, o, HEZEBRRCTHEBNLEBICBIIARLEEEE - RY - fRTIES BREB) 1'H 5,

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.

EEAMOER L EEZEREL. F—LEER - HBREERICSE TES L5 ICAZ D10, ARS LURE, RERE
R EDERMEBICET 2 EANEEEZEET 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) ZJZRROER
QEEFRICBITBOER (A (1), (2) BR)

(2) WAHAICED B
QUFEA L RERE, OUAFBAICEDSCEERORE, @FF - kBEINN., REEE, BEHE.
EE OREEE-1, ORE2BE- 2

(3) EYEEDORE
DOBEBROEIE. OEERFROWNELFA (B3 (1) 38). OUARFEEMELENOER AKX LRER). @us
HETEEYEEOER (EYEEICE 28R L BIEROTE).

(4) F—LEBE~DSEH

OEEHEBICE T2 F—LERE, QMIcE T2 F—LEE

(5) HIBORE - EfE - BU~DSE

SKERER & A

(6) Zofth (MFEZTHENAEREICETEIZLRY)

GEEROHIGE

BB, ERBRICE T 2AKRNE EBRICOVTOEFNBERELOF L LTI, EXLERELRILHMXAREE I,
LTFodl) & LTwd,

A - BEEEHA. BEMBEH A
C BADXEFERE BN T 280,
& M0 FEAE CAEUEENE, ZREE0E %,
& PRI SRR K7
- FEFRIE DA BHE,
DERE - REMR ROEOES. OTE %
- FAZEMBARIE(CAE. FIRAEZ BT,
o i P 2 - MRS, BAHm, <3ET R,
- BIERRE O FB 7% 5 CICREENKZ S,
BramRas - RAEKEE. 50 - BE. AREE. BIoKEE. %
c Thhh, BHRE, - TAR. TREZET,
R TLIL - TULX—RERE (7 PE—MREX EHE. [EXWE. BEXEET)
F—&E - REECRERERE
- [ERBEROERRICOFHEET,
RESAE - BIEME A,

CBEUVANRERRE (Y7L HEED),
- BRERERME (REEEELET),

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)-@-4~17, F-(1)-3®-6~15, F-(2)-D-2~3, F-(2)-@-7~11, F-(2)-®-9~19. F-(2)-®-9~15, F-(2)-®-9~13, F-(2)-®-8
~14, F-(3)-®-5~7, F-(3)-@-2~6, F-(3)-®-7~14, F-(3)-@®-4~13, F-(4)-D-4~9, F-(4)-2-3, F-(5)-®-2~3

WERE EE.OEE. 2B
FEs (20%)., WEB¥RFLA/ —+ (B -8R - BEEFHE) BLURBRRESER FEEX (40%). FEBLEKE DTS

(20%). EEEFEMOFT R (REFFE) (20%) ZEICFHES 2,

FRAE T &
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%).

BHELLUSESE
4 EE4 HRRAE HARE ISBN/ISSN ErHER!

FE BHHIVELHZEORENRICOVT, REHELZSEICERREOTRANCED B,
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.

RERFBNZE BE  RERNBHELZWEBY XA T LICHR., BRE LTEHRT 2, BRICHGT 2, BERNROIAICOVWTIE, SEER
THEV, BELERZRDD, KRMeRE - BEZXVWEL, ZAUBROEEICHR 5,
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.

EEHMPIIEFEBEE ICET 2 ERRE CERFE) MER L -EFRBEEZOETE L —7Y v 7o) BIR) %
Ry — L& LTHBAT2FETHDIOT, HhorlLHEZBLT. RRZERLTHELZ 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

Z Db Technology) will be used as a formative evaluation tool, so please read through it beforehand and understand its
contents.
BRIE & DENY KRB, INETRALREZER LT I2EFHEARBEO—2TT, BERICEHET R UEZEREE
THIEEEFEREE TCOZUVAIRYIRYZELTLALEI WL, £, ZORNBOFERRZRERAREOZHEITERALTL
2SN,

&%

=

1HEMUORERNBIZ, 4 5BEOPEEVBELTIAREH > THERTIIEAEEL LTVWET, 1BEMOBEBICKELRZFERBOBRIE. [#FX &
Bl IOV TIE15~3 0BEORES L ORERBBNAZE (F8 - EB4E) 30~1 5B/, [£8B, £EBRUOER] ICDOWVWTIE3 0~4 5 BRDBE
B LUOEREREAARE (F8 -BEALE) 15~0BHTY,
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o

EREFERERE, [E2EFETV - a7hVFa 74 ICEULT, EREBEA, RRHAA B, EE. #RR
2. B, EWnRTo2 ) 0 - BRREE AR, REER. RERESS) CRREELUT T EEREVER
HE#EZET), HFEMR (OTCHRFE. EEXIE. PREXE, HESES TSE, KENKS) LRLEEFRL. UTORA
ETa7HVUNER) 2B/ 2, £/, HEZEBRRCTHBLEBICEI2ARALERE - RY - RRT2BR1'DH
%

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.

EROHSNEB L ETZ2BRL. WEEERICSETES L5 ICh27-0I10, REBAX., EXRL oM - B2, BRIE
i, RN, EEEECHIEE 0L Y ICOWTOEARN AN, Bt BEA2EET S,

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.

(1) JFREROER
QEEFRICBITZ0EZ (A (1), (2) #88)

(2) MAHAICED CHH

QKA LERRBE BUAEE - BERS)

OB BAICEICERZOAL AEERRDAR)
@EE - EREXG. REEYE, EEHEF (CREED)
OERZOHBEEE AEERZOAR)

ORL2EE BUHER - EELD)

(3) EWEEoER

DREFBHROILE (CRERY)
QEEREHROWE LEA (E3 (1) 38) (CREHRE - DEYEEDNER)
QI AFHRETE BYEEDOER (EYWEEICH T 2PREBIEROHE) (DEMEEDER)
(4) F—LEBE~DSHE

QOIS BIT B F— LEE

(5) HHDORE - EfE - BU~DOSE

fis (4R TRBNOLERBETIARE L)

OEE GHE) EE - NE~OSHE

QMR (AREE. FREHE, BEEFH) ~0SH
@F AR =TT, CLTAF4Hr—avDERE
OKERFERE & FEHFED

(6) Zfth (MR TIHBNAERICETIILAY)

BB, ERERICHE T 2ARNE SRRSOV TOEFNBERELOFI L LTI, EFLEREIRILMXAREE I,
UTo@l)&LlTtnd,

WA - BEBEELSA. SEMBRD A

c DNADZIREE, BT TE2ET,
& I EfiE - REMEMNE. —RMESNE %,
TERA < LB | BUEERRTR,

- FEFRIR DA BHE,
WEE C REAR, B OER. AR &,

- PAEMBAREE(LIE. AIREZ BT,
s fn 2 P - MRS, BAHm, <3ETHM,
- BMEEZEOFHE > N ICRBESREET,
BrRaRE - RAEKBE. 50 - BR. FAREE. BIoREE, %
C TAD A, BAVE, - TAR, TREZET,
BFE-TLIL - TLAX—RBRE (7 FE—MREA EWE. [EXWR. BEAZED)
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RERRNAE

Z Dt

%

¥R - FEEHCRERERE
- EBRBEEOERRICOFHEST,

RAE - RIEME R,
CBEVANZEBLEE (> 7LTVTERD),
- RRERERME (REEREEEERT),

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)-3-9~16,18,19. F-(2)-®-9~15,
F-(2)-®-9~12, F-(2)-®-8~12, F-(3)-D-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)-0-4~6, F-(5)-@-3 4, F-(5)-3-5~9, F-(5)-@-2~3

FES (20%). WEB¥YRATF L/ — b+ (Hi - B - B2FE) BLURRRERER/FHEKk (40%). FEBLUHE 0TS
(20%). 1EEEFEMOTS (RIEFHE) (20%) ZEICFHES 2,

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 HRRAE H AR EF ISBN/ISSN BRIER!

FE EZAHIWVWIELZEOEERARICOVWT, REHEEZSEICERBREOTANIIEH 5,
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  EERNRHMEEZWEBY X T LICHKR, BRE LTEHRT S, BRICHIGT S, BERROEDICOVWTIE, SEER
TRV, BELEMZROD, RAGEKEE - BEZEVWHL, ZHUBOETICHER %,

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.

EEHPEFEEFEBEZICHT 2 EEE UHEFE) PMERLA-EZEBEEOBETE (L—7Y v o) BIR) %
FERKEHEY — L& LTRIBT2FETHZOT, HonLHBEZBLT, REZERLTH T 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.

RE L DENY ABEBIE, INFTFALHBZEBR LT 2EFHBEAMBO—2TY, BEICRHET 2R CEFRKEE
ThHHIEEEFEREZ COZOZIRYIBYZHEL TSIV, £, ZORBOFERREZBERAREFOZHEIEALTL
=&,

1EMAORERBIZ, 4 5BHORBENELITINRE D> THERTHILAZEL LTWET, 1EUOBEICHELLRIZEHBOBRIE, #Ex &
Bl ICOWTIR15~3 0E0FES L OBERBEAZE (F8 - EB4E) 30~1 56, 8B, EBRUOER] ICO2WTIE3 0~4 5 BREDBE
BLUBRERBAZE (F8 - BEAY) 15~0KETT,
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FERELVERICHETIEREFEBREICEKILL. INFTHRATELEFOERNMBICOVT, HENICERT S
tEBENET D,

EE 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.
ERIMOBB ICHELRERNEEZBEREL, SRBTHI LN TES,

FEOF)EBZ

Understand and explain the fundamentals of the pharmacist's duties.

RENR - AR EETE

1. #FEF L% pharmacy and society

HEAEH, ba—v=XL, BFEAM A-1(1)~06). B-(1)~®)

2. MEREZS (1) physical pharmaceutical sciences
VEOYEIMEE  Cl-(D~03)

3. YEREFE (2) physical pharmaceutical sciences
LZHEON, EEDTF - LEPEOEERE C1-(1)~Q3)

4. {b%%EF (1) chemical pharmacy
tEMEOME L KL C2-(1)~(6). C3-(1)~(5)

5. {LZEREE (2) chemical pharmacy
2=y FRFOEREEGRDTF - EEZOLFE C4-(1)~03)

6. {fLZRES (3) chemical pharmacy
BANEZHTEY C5-(1)~(2)

7. E¥REFE (1) biological pharmacy
E@EOR YL C6-(1)~(7). CT-(1)~(2)

8. E£MREZF (2) biological pharmacy
WE I/ OICERYT D, ERBE C8-(1)~(4)

9. BILEEE  hygienic pharmacy
R E®EE D-D1-(1)~(3), D-D2-(1)~(2)

10. EEES (1) medical pharmacy
HEFR)  Eozh< 7Ae X E-E1-(1)~(4)

11, E&EES (2) medical pharmacy
EEHRR(Q2) « BYRES SUOEWARRICRIDEER E-E2-(1)~(11)

12. EEEY (3) medical pharmacy
EHEDY A T X E-E4-(1)~(2)

13, E&EEY (4) medical pharmacy
EYEFICIEIIOER  E-E3-(1)~()

14, EEES (5) medical pharmacy
EOERNES E-E4-(1)~(3)
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15, 2K clinical pharmacy
fahE - ERETICTCEIIC F-(1)~(5)

RERE E N
FER100%)IC & Y FFET 2,
PRARRTHIE 7T %
Evaluated according to the Ordinary Score (100%).
BRELLUSEE
E4 EE4 AR H AR EF ISBN/ISSN HERHES
RERRNAE EFHAFHRCBTL RLOAFAFICOVWTWIHEI HhEBERLTE L,
Z Dty EE & DENY  RFEABEDO—D2, FFI0EHEL LTRALABZRY K2EaE L. EREFEBRBICOAIS2,
&%

1EMORENBIE, A5BROPEELELTINBRZL > TBHBT S I LZiFELLTVWEY, 1ENOBERICABELEZZERROBRIE. [HE - &
Bl IZ2oVTIE1 5~3 0 FFREIDRES L CRERRNARE (F8 - EBLY) 30~15KH. [ER FERUER] 22V TIE3 0~4 5EHEOEE
BLUBERBAZE (FB - EBAL) 15~0KHETT,
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HAEE
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1LEBE£0BEN

ARE . EEEFERETS S VCEREYERERICRCERIORCEREE LTERNENEERT I LICHD, ElD
MEBOBRTRIAC, BRERES (BHRER £BF%) ICHVWT, BPERET4 L LOEYRLHEICESWFRB LV
S EERBTEB N7+ - REHR - BRTHIEEBNET S,

2IBEOHE

24 AMOBRT. 1BH7YV4D2DRXTF—> 3% KET S I Z0SCERRKICTERT S, KRT— 3 v TlE, EKEZ
ICBEWTIRERFEOEE T CEEAHF R IN2EARNLITA BF. EFRE. BREE BHEHE) 2> IaL—>
395, ABET>TCOAVERIE, SEEBOBFEZ 2TV, BEOREOBAAHTT 2HE L. BESELHD 71—
KNy o %25,

3EEEE GEMAE)

REBEZBL T, UTORNDZHERL XY,

BE - KBEISH ERTOBEXIL - WETOVEEZ - KEBEGH - EF). FXOAK (BH - kH - REHOFEHA
FEHERN)., AHEE. ERREOEE BENFEEVEFR/HTC0ER - EHFRS). BRORMH ERTOEH
XAt - AR TORREIEE - ZREEE - —RAERERROBRIEMR

TRA7zvyarYXLEEHTER: BPEEBFEBLEICISHOLLVELLAAPLILERZMEL. SEERTRO22EO
74— Ry 0 ER2IZFIT1ED, BEOREZPELTETEZ L,

AIBEDED T

- TZ0SCE: 1RT—>arv®hi=Vitlon (GREHZA. . 74— KNy o BE) OYA JILTETT 5,

-BEEE: BEINETIVUT (CEHEZBES) 0T F5FHL 8FE. KkHl. 8EHL. 5 OTC, #FERIALDEE
I LTBEEREE%1T I,

CBEROER: EBEBLTEBONALROEL. HEALOEEEELMERICE L O, EEEBICET-EHCHEDE
v,

BB L UOERICE T 2EREFEBERICKILD, INE TFATELEFOERNWMBICOVT, KENICERTSZ
LEENET S,

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.

OB I BB ERNKE - BEZH > FARCREESLEEZREKTDHIENTED,

Be able to practice the basic skills and attitudes required for the duties of a pharmacist, such as dispensing and giving
medication instructions.

HPEHE. FEEHHEM. TA

1. #¥F - kBFIGH (1) Patient and visitor reception
ERFTOEREENLE A-(1)~(5), B-(1)~1), F-(2)-®-1~®, F-(3)-D-1~4, F-(3)-®-1~3, F-(5)-@-1~4

2. #¥F - kBEFLX (2) Patient and visitor reception
FRTOMEEHR  A-(1)~(5), B-(1)~(4), F-(2)-@-1~®), F-(3)-®-1~4, F-(3)-@®-1~3, F-(5)-®-1~4

3. #B% - kBELF (3) Patient and visitor reception
kEELX  A-(1)~(5), B-(1)~(4), F-(2)-@-1~®), F-(3)-O-1~4, F-(3)-@®-1~3, F-(5)-®-1~4

4. EH|I0FASR (1) Duplication of drugs
#A F-(2)-0-1, F-(2)-@-1~6, F-(2)-®-1~8

5. #EHDFEE (2) Duplication of drugs
K& F-(2)-©-1, F-(2)-@-1~6, F-(2)-®-1~8

6. EHDFAK (3) Duplication of drugs
®EH F-(2)-0-1 F-(2)-@-1~6,F-(2)--1~8
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7. EFOFAK (4) Duplication of drugs
HEEHA F-(2-O-1, F-(2)-@-1~6, F-(2)-®-1~8

8. #AIEE (1) Drug screening
HEEA F-(2-D-1, F-(2)-@-1~6, F-(2-3-1~8

9. AFIEAE (2) Drug screening
STERAF F-(2-0-1, F-(2)-@-1~6, F-(2)-@-1~8

10. EEREOERE (1) Aseptic manipulation practices.
WENFEVEFRER F-(2)-@-1~6, F-(2)-3-5~8, F-(2)-®-1~8, F-(2)-®-4~6

11, EEREOERK (2) Aseptic manipulation practices.
EFFIRES F-(2)-@-1~6, F-(2)-3-5~8, F-(2)-®-1~8, F-(2)-©-4~6

12, EHRORHE (1) Information
EFTOEFRN F-(2)-@-1~8, F-(5)-@)-1~4

1 3. EHWDRME (2) Information
AR TORERE F-(2)-@-1~8, F-(5)-@-1~4

14, ERORHE (3) Information
—MRAERROEREMR F-(2)-@-1~8, F-(5)-G-1~4

15, EMDIRHEE (4) Information
HRBR F-(2)-@-1~6, F-(2)-@-1~8, F-(5)-®-1~4

WEHE EE. £F. I=0SCE
D T ZOSCE (100%) I= & U T 5.
PRI/ iR Evaluation will be by mini OSCE (100%).
BRELLUSEE
£4 EEE H AR HARE ISBN/ISSN ErliER|
RERMNRE
oRB EDBEMNY ¢ EBFEEBEO—D, EPIDOEHEL LTRAFICHKE - BEZIRY RIEEL L. BEERFEE
Z DAt B -oh 1f
BIiokF 5,
3

1BEAORENBIE, 45BHOFBELELTINREZL > THRTIIL&IZEL LTVWET, 1EMOBBICLELLIPBRHAOBRIE. [#X &
Bl IC2WTIF1 5~3 0 KDIRES L RERFAZE (FF - EBLE) 30~ 158MH. [EBR RERUER] 220 TIE3 0~4 5 BHOKRE
BLUBRERRNZE (FB - EBAL) 15~0KHETY,
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HRTRALERNRPICANBAFIC OV T, MENICEERNICERTLZ L 2BNET 2,

HPICEEYT 2R BELZIEIEAF R OMEBNICERL, HPATEDI LS RS,

1. Y8 - t% - £%(1) Physics, chemistry and biology (1)
MEOMEEE. tEYWEOHH C-Cl, C-C2
Physical properties of substances, analysis of chemical substances

2. Y3 - {bFE - £4(2)  Physics, chemistry and biology (2)
LEHEOME L RIG. =7 v bDFOEK.

ERNTF - EEROF. RAYBERIEY C-C3,C-C4,C-C5
Properties and reactions of chemicals, synthesis of target molecules,
Chemistry of biomolecules and medicines, naturally occurring drugs

3. WIB - (k% - £%(3)  Physics, chemistry and biology (3)
EMEDORYILL, HFLRILOEMGERE, BEE & EFBE  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
. ®E D-D1, D-D2
Health, environment

5. ¥EIE effects of drugs
o 7Aatwx E1-(1)-O
The process by which medicines work

6. ZFHI(1) Medicines (1)
EYOHENEIRE E4-(1)~(2)

Pharmacokinetics of drugs

7. EHI(2) Medicines (2)
fEHEDY A T X E5-(1)~(3)
Science of formulation.

8. JRHE - YA (1) Pathophysiology and drug treatment (1)
oZl, REEH E1-(2)-0~©, E1-(3), E2-(1)~(11),

Changes in the body, disease specific

9. JREE - T|YiAHR(2) Pathophysiology and drug treatment (2)
EERIER. BFER E3-(D~0)
Drug information, patient information.

10, /8 - IE - ¥ Legal, institutional and ethical
2 S ERRORRELEE, ta—<v=XL A-(1)~(2),B-(2)
Pharmacy and society, drug development and production, humanism.

11, £#(1) Practice (1)

EHRROERE, WATAICED KA. EYEEORR. F—LEE, MBORE - BE - &t F-(1)~06)
Fundamentals of clinical pharmacy, prescription-based dispensing, pharmacotherapy practice, team medicine,
community health and social care

12. %£7%#(2) Practice (2)
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WAEROER, WAHHAICEDCRA. BEYFREOER, F—LER, HIBORE - BEE - @it F-(1)~(5)
Fundamentals of clinical pharmacy, prescription-based dispensing, pharmacotherapy practice, team medicine,
community health and social care

1 3. ®#&&HBX | Final examination |
F1E~%12E0HKYRY HEZREHR
Review and confirmation test of the 1st to 12th sessions

14, S#HER Il Final examination Il
F1E~%F1 2E0IKRYIRY HERFER
Review and confirmation test of the 1st to 12th sessions

15, &#&EERIl  Final examination Il
F1E~F 1 2EDIRY R Y #RHAER

Review and confirmation test of the 1st to 12th sessions

WERE e N
. N FEEE(100%)IC & W EHET B,
PRARFHETS 5 Evaluated according to normal marks (100%).
BRELLUSEE
£4 EEE H AR HARE ISBN/ISSN ErliER|
RERFBNFE
Z Dty HRBELDRNY 1 INFEFTFELANBOPCRHRICEELARNTEZRYEY £7,
%

1EMOBRENBIE, A5BHOFEEZLELTINRZL > THRT S I LZiBEL LTVWEY, 1EUOBEICABELEZFZERBOBRIE. [#E - &
B2V TIE1 5~3 0FFRDEES L CERERBARE (F8 - EB4LE) 30~15KH. [EBR FERUER] 22V TIE3 0~4 5EHEOEE
BLUBERBNZE (FB - EBALL) 15~0KHETT,
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FERENR (@]

REOBH - MERTER 5
EE

FEMRIF. PHREBEORAE L LTERREFICFHESINRLERZLNETH S, BPFICRBINALZEE. 2FOXK
BhoMRT -5 0N, PERXEBOEHENLBHEICL > THREITI, FLMARBREEER/ELTELED, ZO/K
REBWE, FHPE. KEREOFITREL, BRILEN ThN D, L > TERBIRZENNRE LR D7D DOERE
WLERBBBETHD L EHIC, FROEREBRIRTDLDICRIDBDEHFLTLS,

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.

FEOIEREF

- ARBRBICEELEZORMA O INE TOMRRREAE LFETE 2,
CARREERD /D ICRRT AN EHERZHETE 5,

- IFREEZIETE B,

CMRREZBL T AREWHEICIRZ 2EIREBZES,
CHROEREEEHDIEDNTE D,

CMROBEREZLEL, FHEiTE 5,

CHARBRICETAERICH L. BUICISET SN 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.

RENR - AR EETE

BEEINEZABOHEL L, TNTNOEMRHFICLEZD >TT—IHEXZONTHEZTS.
7o, HBADOELIF—~0SH, BREOIFEEL L, ENBOTAT I LICLIA > THELITTHhN 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.

WEHE ER.OBEZ. 2B
BRI N=RBOHEHNTL. AA~DICTIHET %,
FiHERTAE T &
Evaluated by the supervisor of the laboratory.
BHEBLUBESE
E£4 EE4 H AR H AR ISBN/ISSN ExiER|
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BFHOFERRE - FFEEELZ SR,
ETHEEEEOER

Fundamentals of quantum mechanics and chemical bonds.

BEFOBFRELMFEAOEREZEFHICESVTERT 5,

This course provides basic concepts of atomic structures and chemical bonds based on quantum mechanics.

- BEFROBNZERT D,

CKCEFHIFOREBME LK TFEICOVWTERT B,

CHEAROY AL —T 4 v H—FRANVE. EF OB KRBEROBRERATE B,
- BADORFHEDIFNF— ERBBPBOTEHRATE 2,

s 7Y oHsEE 7 FORANERVT, RFIE~DEFEEZHATE %,
ZRFOFOMEREAESFREBICEOVWTEHRATE %,
FSRFHFOMFR/EEDFHBEICOVLT, BRAEPHENROBEZBVTHATE 5,

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.

F1E EFmOER: THBOBIRE 77 v 7 OB TR, XEMHE

L1 Basic Quantum Mechanics I: Limitations of Classical Mechanics, Planck's Quantum Theory, Photoelectric Effect
20 BEFROERI: BohrdEiR, F7AAK. EFROFH

L2 Basic Quantum Mechanics Il: Bohr's Theory, De Broglie Wave, Basic Principles of Quantum Mechanics
F3E EFHOERI: 2L —FT 4 v H—FRRDOER

L3 Basic Quantum Mechanics Ill: Basic Principles of Schrédinger Equation

B4R EFROERIV: FEBEHKOME

L4 Basic Quantum Mechanics IV: Properties of Wave Function

HEoE EFHROERY: Yol —F 1 v H—ARAOERLXOUE

L5 Basic Quantum Mechanics V: Application of Schrédinger Equation, Properties of Light

6 RTFHEl KRREFOKBEHROZE, PEOFK., THrLF—

L6 Atomic Orbitals I: Derivation, Shapes and Energies of Hydrogen Atomic Orbitals

F1E FFEEI: AL TRBICE > T RFOEFEE

L7 Atomic Orbitals Il: Configuration of Electrons Using the Building-Up Principle

E8E RFHMEN: EFRBICEDOWRFOKRL UL

L8 Atomic Orbitals Ill: Physical Properties of Atoms Based on Electron Configurations

FoE FRERAER - A FHE: KEDFA A OEBEHKE TRILF—

L9 Midterm Examination, Molecular Orbitals |: Wave Functions and Energies of Hydrogen Molecular lon
F10E 2 FHEI: ER_REFHTFORBERE THILF—

L10 Molecular Orbitals II: Wave Functions and Their Energies of Homonuclear Diatomic Molecules
#1110 2 FEEI: ZRFAFOEFEE L ERRFHE

L11 Molecular Orbitals Ill: Electron Configurations and Bonding Properties of Diatomic Molecules
F12[E BAHED spl. sp2. spIRELELE

L12 Hybrid Orbitals of sp1, sp2, sp3

130 BB JRRRBE DGR & HBHE

L13 Hybrid Orbitals Il: Application of Hybrid Orbitals, Concept of Resonance Effect

%146 n BFIEL: n BEFIRUOERE L IGH

L14 m-Electron Approximation: Fundamentals and Application of m -Electron Approximation

15[ AR - 2 FEBEEER: €BHES. HFHEEFROERE

L15 Term Examination, Intermolecular Interactions: Metallic Bonds, Fundamentals of Intermolecular Interactions

PRGHER (30-40%) &HAREER (60-70%). I =7 R M (2-5%)DAIECTEFHET %,
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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WETHR BAMLZOER | LNE, BISER PHIRE 1993 9784873613109 sEE

tE - £EHRERDOO -

D2 R. Chang HRLERA 2003 9784807905638 SEE
Bh N EAAL i

DRI DFH/OT 7 DA MoQuarrie. 1D oo 4 2000 9784807905089 sE®

o—F (k) Simon

EFHHI BB — BB HE 1990 9784785321321 sEE

BEURL

SEE, RERIEBINDIIZTRIETU Y FZAVTTER - BEBZTS 2 &,
RERBANZE

Students are required to prepare and review for each class using handouts, quizzes, and references.

R - RERARE O
&, £ - ERORETHD
ZEEIRT,

READ/Y AVEFHIAHK

S N
(LE/FE) % (o)

gL (X —LT7FLRE) | 2FHEEHPBHO [2PYENBREBLYEERE—B] 228,

Google Classroom%z FEXIE L L TEA,
Google Classroom as a learning aid.

Z Dt
A—NBETTREAY MAY FER-> THBEFDI L,
Make an advance appointment via e-mail or other means.

BHAM

1HREDOBERBIZ. 4 5EBHOREENELTINBZ2L > THRTIIEA2E#E LTWET, 1EUDBEBICLELRIZPEBRROBRIE. [#E -
B ICOWTIE1 5~3 0 FMICRES LORERBARE (F8 - EB4HE) 30~15KFM. £, EBRUER] IC2WTIE3 0~4 5BHOFE
EBLOREREARE (3 - EEAL) 15~0BMTT,
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L2 F AP
Introduction to thermodynamics of chemistry

MECFZOERFETH 2LFRNZOEYE, BEECER, CERICEEROERICOVTESR, EPHMOFMEE (¥
BF1] L0 PELF2] OERELINETHD,

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.

CEBNZOEFZERFET D, £7:, —HPRBLUVEHNROBERDOGAHZERT 2, 51, —BROCERGPESR
AIE G EOEEICE T BB EREEHCER LI VT —DEHAEEFS,
(1) BAHZOEBFSEZEBRL, LFLOEELHBATEILIICH D,
(2) MEDOIRREERL, BIEDLSICENT D, £-EBOEREZHHD LI ICHR5,
(3) BLDUERICORERZBEL, RIGKEXZHATEDLLIICH D,
(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.

FBlE: A bAXIYay (REROBEZRA)

#1) Introduction (overview of the lecture)

B2[E ALFERAFAF (1) t AMTRILF—, HES, KEHERX

#2) Introduction to chemical thermodynamics (1): internal energy, thermal motion, equation of state
F3E RN FEAF (2) i RF VY ILIFILF—, TVELE—, TV hOE—

#3) Introduction to chemical thermodynamics (2): potential energy, enthalpy, entropy

FAE ALFHNEAF (3) 1 BHFE—E

#4) Introduction to chemical thermodynamics (3): First law of thermodynamics

SB5E LERNFEAF (4)  BHIRILF—

#5) Introduction to chemical thermodynamics (4): Free energy (Helmholtz free energy, Gibbs free energy)
EoE HEBTFE (1) PEOREELE

#6) Phase and phase equilibrium (1): States and phases of matter

B7E HEBFE (2)  —HEAROER

#7) Phase and phase equilibrium (2): Phase diagram of one-component system

F8M  HHEEFE (3) : ZEORBLUV=ZHHDROER

#8) Phase and phase equilibria (3): Phase diagram of binary and ternary systems

FIE  RRIGERER (1) @ RIGRE & RIGREK (LRXRIG, BERRRE, —RRE)

#9) Chemical kinetics (1): Reaction rate and order of reaction (zero-order reaction, quasi-zero-order reaction, first-order
reaction)

F100E MFRIGEER (2) @ RIGERE & RERE \@—XRE, ZXR)

#10) Chemical kinetics (2): Reaction rate and reaction order (pseudo-first order reaction, second order reaction)
B11EeRERIGRER (3) 1 BAERG FIERG, FIRG, BRRG)

#11) Chemical kinetics (3): Combined reaction (reversible reaction, parallel reaction, sequential reaction)
F120 MFRIGEER (4)  RIGRELRE (TLZUXRR, EEEIRLF—, BRIREER
#12) Chemical kinetics (4): Reaction rate and temperature (Arrhenius equation, activation energy, transition state theory)
F13E MERGERER (5) @ SRIERIE

#13) Chemical Reaction Kinetics (5): Catalytic Reactions

B14E AFERIGEER (6) @ BIEEMERIS

#14) Chemical Reaction Kinetics (6): Acid-base Catalysis

B15E MERGRER (7)  BRRIE

#15) Chemical Reaction Kinetics (7): Enzyme Reaction

TEHAEUER

Regular Examination

HARAR 80%) &LFE—F-HERKRALEOFESR (20%) ICEDVWTFHET 5,
Evaluation is based on the final examination (80%) and continuous assessment of homework assignments and class
attendance (20%).
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N—y JIEPYRES
U-X pEF (82 AEEE (R fEFREA 2018 9784759816280 2EE
ki)
7 b F RS ) - T
(1) 510k Atkins, P. W.(Z) HREERA 2017 9784807909087 SEE
B#EURL

BEEPHERER VCFEB - BBETS L,
Ty SEECHERENZHAVTTE - BB%2T5 2L

Preparation and review should be done using reference books and lecture materials.

R - RERRE %O
& BE - REORETH D

e ETRT
BRI RETH B,
(HE/FE] princip’e, quire.

The course will be conducted in mainly face-to-face classes.
Lectures will be conducted by projecting PowerPoint slides on a screen.

BIRE (AT FLRE) | 2FHEHPEHO [£FUENEREBLLEERLE—B] 228,

Z Dt AR EOBEFRIFEXMERARICART 2-DICHHEONETEZED,

EH A 2025/01/17(%)

1HUOIRERBIZ. 4 5BHOFEENBELTINREZ > THERTHIZIEAZEL LTWET, 1EMOBEBIILELARZFEBROBRIL. [#FX &
Bl IOWTIE15~3 0 BHORES S ORERMARE (FB - BE8AY) 30~ 1568/, [£H, EERUER] ICO2WTIE3 0~4 5BEMOIRE
BLOERERBAZE (FEB-EB4HY) 15~0BHTY,
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{fe#C
Chemistry C

AIFETEH, BREZOERZRIBEITOBELES, BRIEOHSZEET 2. £, HEPESEREEEZFEL, L2RIG
(15) OERTHIBR-EERDCREEZERT 2, —RUAEEEICEALT, HELPRIGEOHBEZ ONG, EENICEWTER
SN BE AL R TREIICOVWTEER, REERNRY A 7OEREEM TH 27 I AY OHREECYENESE, RIEE

ZEREEDIL, TNESOBEZERT 2 L TCEERIIKREOHMSR, FischerikExXzBHBI 2.

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.

- LAY OEE LS, ERBEICOWT, BAFIEEBICHBATESRLSIKRS,

cTLYRTYy R-O—U—0OBLIEE, BOBS EpKazBRL, B-EERISOEREFATEDLSICRD,
—RNBEREZETTZOREZHAL, EYIUVMIEE BEICRITZERSFORIEHPTEDLSICHRS,

P AvEBYICHZL, ZOYBHNEEESATEDLSICHD, £, ZILAYOIIAEREICDWT, Fischeri&fzia & 0
YRR ERWTHATES L5145,

- 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 Brgnsted-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:BEEHEE (1) (A AVESEHEHER, LewisiBERICOVWTERT 2,

F20  EEEFEEe (2) [ #IE BEITOR, BERIFOBEDEEHICOVWTERT 3,

F3E : EELEE (3) ERBEEZEY, Ty, IFLY, PEFLYVIERIZHEEOEREERT %,

FAE  BELES (4)  HARLEEDES, EXREELHEAOMRICOVWTIERT 2,

FE5E:BEER (1)  JLYRFyR-O—-Y—0BEIEE, BOBRSE LpKazBERT 3,

Folb: BMEEE (2) B-EERBOBROTH, BOBRIZRETIRTEZERT 2,

F70EBEEE (3)  —MBNBBEIEE, LA RABEILARIEEZBRT S,

E8E : BEAFEERE (1) BERELHFHAIODVWTERT 2,

FoE : BEAFEERE (2) EREOVENEEZERT 2, BREELINLBRELEUOHELT, EYIVEEYT VDL
FEFER,

%106 : BHATEERE (3) BREELRDEZERT D, MEEBELERIFICRKITIEHREORCSEEZESR,
F11E:ZILAY (1) ZILAYELCYIO7 LAY DREEICDOVWTERT S,

#1120 :7IAY (2) - ZIAYOEERSA, ZILAYOYBHWMEE, T9YOIMAKEEICDOWTERT S,
$£13E:7ILAY (3) : TIVOMKEE, vO7IAY, FiCIONFY Y OIFEEEERT %,
#1406 :7ILAY (4) BRI IVOTVIVAYOIFEREZERET 2, 7ILAY OB, BEICDOVWTESR,
E150: FEHEHR  BIEL, ABETS,

BETHRT2EFXIEY X7 L Google Classroom

AVSAVEREFEDEE &

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.
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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
polarization.

5th: Acids and Bases (1): Students will learn Brgnsted—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

E0HE (80%) LHEENLR—N-FESR (20%) &2H LICFTHET 2.
Evaluated by examination (80%) and by continuous assessment (20%).

EEA HiRR#E AR ISBN/ISSN ERHER!
J. G. Smith &, L7 - v
S 2B EETR fEZ2REA 2017 978-4759819380
J. G. Smith McGraw Hill 2016 978-0078021558
AEHAR 2022 978-4-621-10600-6

BREZOME. EXMBEERVWTETI DL, DFEECLEREORRFICIE, NTFEEEFAIDZEHNEELW,

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.

& R¥ - RENORETHZ

EZERT,

BEADQ)NY OAVELERAH (B | FE

B/FE]

gL (A—ILT7 KL REF)

ZDfth
EZ=Ih)

No

SFYEHPERO '2EHERERFBALUREIRE—E) 25K,

2026/02/24

1BUOEEREF. 4 5RBOFEZLRETIAREL > THEHRTHILZEELLTVET, 1 BUDERICAELBZPERBOERIE. #E - EE oW

Td1 5~3 OREORES LRERBARAE (FF - EELE) 30~15KM.

(F8 - EEBLBE) 15~0BHETT,
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EmRFEA
Life science A

ZDERTIE. EDORNELTHIMIBOBE L EERD, BEFTOMEZMB I LICkY . £H0HEAOERRES
BRI xBNET 5,
The purpose of this course is to learn the functions and structure of the cell and the principle of gene expression.

CEWMOBRNEMNTH DMIBOEAS EBEEEH D,

CBEEROMEFEE L LTODNA OES - BEE. R/ X0B~OEH, BE, X754 V7. BREDH FikE%
BT 5,

-HRED Y TFVEE. EEX, e L ER, MRABESREERT D,

Students will understand the functions and structure of the cell, the molecular basis of DNA replication, repair,
transcription, RNA processing, and translation.

RE TldGoogle ClassroomzERT 5, EARAMNICIE, BREEIHATEET 5, ZEHNHDHEICIE. FFMlILGoogle
Classroom TE##& 9 %,

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.

- B1E #\Ee s
- 820 MEN/RE
- 30 Mol FRy (7 I/ B B, BE)
- B4R TRILEX— MIEER. £ERK
- 585[E K /NUEOREE
- $B6E BEEFOER I EEFIIDNATTETLD
- 70 BEERMOFE  DNA B H5RNA ~ (EBEF)
- 5E8E EEIEMOKIR  RNA DRV /xo B~ (BIFR)
- B9 BEFIFOREBLFE
- E10E fREX
cEB11E I b3y RU 7 & imBatkaE
- 812[F MRED Y I FIVERE
- 13 MBS &EE)
- 14 MREEH L DR
- 15 MR EHPA
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

EoRBR (90%) &FFESR (10%) (CEIVWTEHET 2,
Students are evaluated on their points from the regular scores (10%) and the final examination (90%).

EEY HRRAE HARE ISBN/ISSN EER!
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BELBRBORELHOZEENZFEY %, £z, BEABTOERIIOLWTERZTL, BEFEHOZEZED D,
BEBRANZE Students are required to prepare lessons of each part and review thoroughly the points of each class and deepen the
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