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EM2 DI EEMFLIED KWOTIERWD, BERIND, A=A T VT
DIZLIRAIRT, HE DI 5725 vertical and horizontal alignment (&
—) ERALMBEHICOVTERSINLTWVD, ZORTIE, BATIZT T,
WOPTERDETN - aT BV Fa2TANRTETHTRY,

@AM fFr D L BILLEFHE O HBERL

F—=ARZ VT ZIFZLORKEDN, ZOR2 OENFEHEICEDE T, K
HEOHEEEZTETWD, BlZIE A=A FZ U T OHEIE, HAID
BAEWHLT 2K > TS, FEPNEZNENOBRELZRIT D720, 1
HORIEZFOZ LIX DB RNWIETHDEEI ZD XS 2RI T,
R 5EOMCHEAMAT 2 L@ bT 22 &1, PRVELWERb S,
HLHETHEAIMZ L TWOIENEIEHICETEHEIX BT EDETRD
LBNTNDLEEERFEICEDLEHHET DI KRHETHEEST Z
CEBHLBEMAITN VDO TIERWNEEZ D, LLERL, ZORME
TN EH/NRIZTDHZEIFTFETHLER S, TDOTDITIX, TEH LR
MR ZHE 2 AN L L TR LV D KB L
WCEODBAEWZMD FICHERLSHmEZ LT TS ZERARAAREEE XD,
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(ooran1 | Proessons and ol pacteo

Standard 1.1 Practise logally
Standard 1.2 Practise to accepted standards
Standard 1.3 Deolver ‘patient-centrod” care
Standard 1.4 Manage quality and safety
Standard 1.5 Maintain and extend professional compatance
[Oomin2 | Commuricaton, colaborton and set-maragement
Standard 2.1 Communicate affectivaly
Standard 2.2 Work %o resclve problems
Standard 2.3 Collaborate with membars of the hoalth care team
Standard 2.4 Manage conflict
Standard 2.5 Commitment to work and the workplace
Standard 2.6 Plan and manage professional contribution
Standard 2.7 Supervise personnel
Domain 3 Leadership and management
Standard 3.1 Provide loadership and organisational planning
Standard 3.2 Manage and davelop parsonnel
Standard 3.3 Manage pharmacy infrastructure and resources
Standard 3.4 Manage quality service dalvery
Standard 3.5 Provide a safe and secure work environmaent
Domain 4 Rerview and supply prescribed medicines
Standard 4.1 Undartake inital prescription assessmont
Standard 4.2 Consider the appropriatenass of proscribed medicines
Standard 4.3 Dispense prescribed medicines
Domain 5 | Prepare pharmacewtioal products
Standard 5.1 Caonsider product requirements
Standard 5.2 Propare non-sterile drug products
Standard 5.3 Ascptically propare sterfie drug products
Standard 5.4 Propare cytotoxic drug products
[Domins | Ouverprmay sndprovrivo boatncws |
Standard 6.1 Assess pimary hoalth care noeds
Standard 6.2 Dolver primary health care
Standard 6.3 Contribute to public and preventive hoalth
[ Ooman7 | Promote and contrioute o optmal use of mediones
Standard 7.1 Contribute to therapeutic decision-making
Standard 7.2 Provide angoing medication managemant
Standard 7.3 Influence patterns of medicine use
[Oomsnd | Crcalansyue, meoarchandoducaton
Standard 8.1 Raetriove, analyse and synthesise information
Standard 8.2 Engage in heaith, medicines or pharmacy practice research
Standard 8.3 Formally educate and train students and heaithcare coleagues

# National Competency Standards Framework for Pharmacists in Australia

(https://www.psa.org.au/download/standards/competency-standards-complete.pdf)
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I) YU AR—IVENLKE (VY HR—N)
ORZRBE~OERER & B%E & DILE

VUHR=NVOHEEREIIREORELZ T TEY KEAFUROEEF
IX. PRIMARY (/N ZE). SECONDARY (H 22 #E ). POST-SECONDAY (&
FHE) ZohnpnTngd (X)), JFAEIZIZ6 -4 - 214 & o> TTW 225,
HFEa— AKX TETHERNELRD LWV RKEDBH 5, INFERKETRIC
PSLE EMEENAETHRBRNIH V. Z ORI RIC L Y EEO TS RFIC
ELe Dy HITROFRIZAT ONPRET D, FHMT RO TP B RFICTET
TERWVWDIT TIERWS BHEREREFEADRELRD, Y TR—LD
BEABTIX, NFPRABTETTH D, PRRAER L BRAEEFFIZITZENE
2L .GCE N(Singapore—Cambridge General Certificate of Education Normal)
L~ B iE 0(0rdinary) <)L GCEA (Singapore—Cambridge General
Certification of Education Advanced) L-~<yLDOERNH 5, OCED (B
JIBA T HEAE) DI E BRI 3 I T o TV D 16 5 o8 B 3 A

(PISA : http://www. oecd. org/pisa/) DEHFEHR (2015 ) TlX, > H
A= N R—DiETH - 72,

RKFEPRICHEFZT 556, MSe (E+LFFE Master of Science, Pharma-
ceutical Sciences & Technology Program, 2008 “#@%&). Ph.D. (fEH+t#
F£). Pharm.D. #iF2E (2009 4EG%E) @ 3 DO@BIRFENH D, MSc FRfRIT 2
£ RR4AE) Mo7a 77 5THY, FFIZT U TR—INVDONA FEHE LS
Otk BT 2AECBHO 55, Ph.D. iR FEIL 4 ~5 4, Pharm. D. i}
IR AZ XSG & Lz 2 M (ON— R E A AO5E1E 4 FM F TEEAT)
DT T T ANTHD,

VUAR=NMTBDNTEERBIZIARD 2, £ OBH & LT, Ph.D. (&
ERERE) X L TIEEN S A H72 0 SD$2000 DHEF4e 4 FMG LD Z &
Zxt L, BELEREBIIRZENGE L2V ERb TN, LEFREZ 4
FEEIVENHBTET T2 EITH L B2 T oD WK & Ok
bdHO, RIEOFAETAFEMTETT 5, MERBICATTLEE, P4
BT —~<HHDZTRDOTWNWDLZENITEAETHY  HDBWZE L T2 HEIK
DHESZ A TEBET D,

NUSIZBITHEEREO2=—7 R ald, AL TbELHREELET TX
HZEDPRIEESNTWVEDITTIE W ETHI HEELREE 1IFEFHDODa—R
U—7 (#HR) TEWTHAEFEOEBELFO, 2 F£HK TKIZ PhD
qualifying examination (QE) (http:/student.science.nus.edu.sg/~phapostgrad
/QE.htm) ELPFRINLHBMMNITON D, 22 TERABGRER LML EE R
AL, 1 REIC DT » TEA DO EHE ) OB S N 5 /3L THEMK
DICEINDZEIThHDH, ZONERBRTCAGKIZR-TGE, EO% L]
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Bafkifd o LI TE T BLETHRELRD, MERBICAFELLEFAED
H120% N Z DR TREKIZR>TWVWDHEDZI L THD,

M LERRICET T 2 PARIIEER R0 | — NOFEE D LR O P24 & ]
ANFEETE 5000%, HYFEED Active grant (BIpk4) 2 W< HEEL TW
HNCE D, T, FEAGNEIC T b AR LTV AHAIIZIT AN
HIRT WV, FEEZEARIIEZTH, ~ADHENEZ OGN FAERIL6 A
Loz tThbH, METIEH DM, BAEIX Principal Investigators (PI) 23%)
30 N, RFFEFAERIT 8 ARETIX, LD & Thotlz, MEREROFAIX
KZIZBUWT 400 ] Teaching Assistant (TA) ZTAEENH Y . T %
Bz DRERICR L TIE RN ESE h> T b,

MERBEOFADRFEEXROERIT. T ICTBBMIZDETWERITT 7 =
Y UDFEREIIRY NSOHEELE L TENDZ L FETRVWEDZ LETH
Lo ZOHMEIE, NSOZRAEEZZOETEREATIE, WO THIREHE &
Dt L E ST FEFOHEEIC > TLEIRRBERH LD LD
ZEThol, AL~A v Ry hEFOMIEE T B RxFF
DSHEDOREBICHEBH/LRONHEHTHY TOZLENRKRFEZORRBIZHS LT
WHEDZETHD, ZDD, BEFNHORFHE % BT NUS FE4E D
HARE A2 T BT, [RNUS OB I b AliEME 2 @b 5720, I
HDHWIE NS AN THERBEZE T T 22 L28DTNELEDZLETH-
7=

N THE E.

SINGAPORE
EDUCATION

e Sirgapere education system
aims to help our students
discover their talents, realive their

S AYS
el “"WORK & LIFE
o
N
ouKNOW?
&%ﬁﬁ%&.@
BEE 366 {12+ L2kl + e SERVICE v
School Siofisics (Yeor 2015) a—&mmunﬁ:ﬁ

K T HR— N DEE I E
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QHERLIZETN - aT AV Fa2 T 2A~OBRBEIL YFE L DK

BEROREMAE L, BN B AR THDL, LLL, YR
— LV TCHEEHBFRECEHYSNETHLIEHMERRE (I : (L%, AL,
AALFE) OB RN Z VS 2% T 5,

a7V X2 T LONET NSOAY F2T7 MMIEHFERVIEA L LT
X, UTORERD S,

<% Public Health (Environmental Health) A%firZE (LT, BEREE{R

)

<Disaster Medicine K FEEIRE
HROaT7TAVIZEDLELWEBOONTZHBIZX, UTORNETH D,

<> Pharmacoeconomics (HEAIREWE 7 £ I 1L E IR HFF)

< Drug development and regulatory system (EINBHRE E FNICED S

Bz on0)

<$ Joint Commission International (EJREEAKIZ-DVT)

K T R—=NV DR, JCIRBEEZITH I ENMAE > TWVD,

TOMEBHRIZONT, LFOBERE=ITT-,

< “Kampo” IZEENE U720,

<>Pharmacognosy L Herbal Medicine [ZfEL TV 5, NUS TIIAMRKAEH 2 5

HRIT1IavBRETHD,
Q@AM AT DL BILLCEZHT O EHEL
SMETHUG L7 AR RTFO b T A7 7 — il
> H IR — )VEFIA 42 (Singapore Pharmacy Council : SPC) 2N#EHE L TR
D LT OEMEZMTZLTELOR Y U TR — VKRR FEEZTDH 2 ENT
x5,
O SPC DABT HLUTOEOHEDIEFH Z26E L LEBERHEZI LT
#

Xk NFE TANT R L=V T =a—V =T K A—ALTFY
7. oE, KE

@ > HR—)TD Pre-registration training Z 5 F 5 T E D a2
RE->TWVD,

@2 >OREBRIZE#KT D (Pharmacy Laws + Competency Examination),

@ Competency Standards Z 7= L T\ 5,

DRI~ L= 7 29002 EREOEOEEH 2 A ELEHELZ T ANT
W SANE DA OSZ T ANE 3FERL VIl Tnd, Yo TR—L
[E PN T NUS D AEZEAE DN 2, WHE i % @ﬁ%#ﬁm®#£ﬁ@mf%é

FEAIEN S0 FF O HL@ILIZ DWW T NUS DEENLIL, [ix DEOFEEFEN &
5@?%LV3VVﬁﬁHwKOwT%%ﬂ%ﬁ@ﬁ%%m@ofwé:&
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D RSN B EEFN N 2 BRAICZ T AR T W e, HARDOLAIXEFE Y v
HR—= NV EROEFIE D 2 (F2 B2 oA EZEH L TBY . . LT
WAL ERBRSE 238 U C A B AN 2 52 10 AN 2R ICIE 2o TikZzn
N, EWHa X R ELNTE,

M) EEEMYKY ()
ORERBEE~DOFE RIEIR & BZE & D gk

BEENRFPIEFICB T OHERBIILUT L R>oTW D,

National Taiwan University 2B} 5 FLHEHE

HBEHBFIZOWTIX., The Objectives of NTU General and Liberal

Educational Curriculum CTHLE S THE Y . 8major rears("Literature and
Arts (A1)”, “Historical Thinking (A2)”, “World Civilization (A3)” ,
etc. )5 18 credits: &G T 5,

KPHMHEELLTEL, 20 1 4FERY 6 FHICBITL. BIZIX TR TH

5o

Freshman: Calculus (general Mathematics), General Physics, General
Chemistry, etc.

Sophomore: Analytical Chemistry, Analytical Chemistry Lab,
Physiology, etc.

Junior: Microbiology Lab, Microbiology and Immunology, Pharmaceutics
Lab, Pharmacology, Pharmacology Lab, etc.

Senior: Introduction to Health Policy and Health Insurance,
Dispensing Pharmacy & Clinical Pharmacy, Pharmaceutical
Analysis, Therapeutics, Drug Information and Analysis, etc.

Fifth Year: Therapeutics, Clinical Pharmacokinetics, Orientation to
Clinical Skills in Pharmacy, Clinical Trials,
Pharmacoeconomics

Sixth Year: APPE-Intensive Care Unit (ICU), PPE-Hospital Pharmacy and
Administration, APPE-Community Pharmacy

ELRBEBAEFOMEIITILTH D,

Required credits: 24 ~ (excluding thesis)

Required courses:Thesis, Seminar, Seminar in Pharmaceutical Sciences,
New Drug Discovery, Instrumental Analysis, Natural Product
Chemistry, Stereochemistry in Drug Research, Advanced Organic
Chemistry, etc.

IR E (Pharmaceutical Technology ) OMEIXI T TH 5,

Required credits: 18 ~ (excluding thesis).
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Basic: Seminar, Thesis
Additional required two courses: Biopharmaceutical Delivery, Drug
Isolation Techniques, Molecular Biology, Instrumental
Analysis, Advanced Topics in Medicinal Chemistry, Advanced
Pharmaceutics, Discussion in Advanced Organic Chemistry, etc.
INLORBIZEVWT, BB bRIEFEHMTOMERTE 2R | FRR
RFFE~DEFZEHELRD L RFREDOHEIR TR > TEBIR>TWD &
DERADFE LN,
Flo, BARORFFROBRZHH L& 2 A, B RO RFEFEILHEE > T
LEDERERI,
QERLEZET N « a7 H ) F 2T A~ORRLEIME YZEL O LR
PR LIZET N a7 AV X2 T AR LEREROIZEZA UTD
ERAGE LN,
- BEBIIEREERO b OIF Vs BENRTLEEA B Z L,
BTN AT AV F 2T AFEFICGHEM TR TE TV,
NEL KRB REREHNERDL LRV LORDH D,
C W ERER R SR WFFER D D T L IXFHEME D LU,
QLA 27 D IBIE P FEHT OEELIZT AN T
FEAIAN S 7 D LB LI P HE OEER I OV TE A Z L 72#E K. L
TORERBE LN,
- HAIEI SRR O @R, B x OEOFENH DD THEHL U,
- PO LBLITENRFAEEORBEHER EEAESE TER T Y& T
» 5D,
- HFFOLBE LY BHEERFHE TORRLSWPEETH D,
bkozZ s, BEROT V7 ToXBIZHIT 72 AASP (Asian
Association of Schools of Pharmacy) TOiEim LV b4 LEEBL TWAHI]
GuzlF, ABREBRRFRTOBRPILETHL Z EBHLNE R ST,

V) F—=Y~<2AK%E (L ¥V R)
ORERBEE~DOE RIE & BZE & Otk
MR 5 AEHIFREFREIX. a pharmacist & a Master’ s THY ., HATOD
6 RN FLE LG ONAENI LICEEXRDHY b LAXFY AT
3 AU, §ED pharmacist IZ72A 9 LI LW EDERNBEGE LN,
i+ TH D Ph.D. Program IZDOW Tk, FEEFER™ MO O, D
7o, R (RN IOV TORBUIREETH D | FHRIXE R0
-7,

QERLEETNAN a7 HhVFXFa2aT b~OFRERE UFZELE OEBIZD
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ANE
BN L S BEENLBERRBESCHEO b 0% LI FICH B L TR
T 5, HEHLFILIT AV IHETHLN, 4 XU A TITEMBAE O L
HY ., BHESEDOEWFICHIZEZENH L Z EBHALNERD | S OEEIC
AHZEBRIGEONT, £72, &KL LT HHEE LIV TV 5 HEE
KEDN LW DR E =T 7=,
[FfE X 72y » 7= HRE
« Kampo Medicines
+ POS
+ SOAP
+ hnRNA
* The Role of the Pharmacist in Disaster Medicine 7 E
[((EIENZEE LW EIERM I BEE - KBl
“The Structures and Chemical Properties of Drug—targeted
Biomolecules” — “The Chemical Structures of Drug—targeted
Biopolymers”
“Phosphorous and Sulfur Compounds Functioning in the Body” — “The
Function(s) Phosphorous and Sulfur Compounds in the Body”
“The Role of the Pharmacist in Disaster Medicine” — “The Role of
the Pharmacist in Natural Disaster Medicine”
* They were impressed that this was part of the MCC.
“drug disaster” — “a significant ADR (adverse drug reaction)”
“Common citizen” — “Member of society”
“deleterious” — “substances of misuse and abuse”
“Maturation and Degradation” — “Metabolism”
“To be able to describe DNA mutation and degradation.” — “To be able
to describe the process leading to DNA mutation and degradation.”
“To be able to describe the mechanisms of surplus energy storage.”
— “To be able to describe the mechanisms of surplus energy storage,
e.g. lysogenesis and glycogenesis.”
“anti-oncogenes” — “tumor suppression genes’ .
« In the UK they say “anaphylactic shock” not “anaphylaxis shock” .
“endocrine system” — “endocrine disorders” .

“drug main effects” — “efficacy’ . e &

2) WETETN » aT W) F2T bREFERFT 7 FOIERK
Rk 27 MG LESGTET v » 27 W) ¥ 27 AOERE TR 28 FE
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SIEFZATO 12, HEEEREFEL T2 A v /N—% 51 Pharm D SO EZHE
RHARLWEEF RSB EEZTLE L 12 £0%ETa7 h ) ERIEENRES %
MR L, PRk 28 47 H 11 H. 9 A 2 HOF 2 mOE¥ES S 2B L, HEGTET L -
A7 AV X2 T AOFERRNT 7 MesEsE (BI#HK6), S BICEMLIEZ NI 7
FNaRiid 1) (3) OWARFIHMAEDCEICRS L, 2R ERLZ Rk 5 LIt
WZBRE DS N CTH 2 RS KBLOME 21772 o 72,

S%IE, AR 1) (3) THEINLCERAZ CITEEZITV, £HMOoBETOM
BTy, REBRHSORMKE., X7 Vv s ar b TIvaT v E R
WMERCE . KRB EABRBMLETHDL EEZLND,

3) BAEZSE 13TEE (i) YUrRY UV LOBRME
[RFPE 4 A6 LR O BR &R E Rk 28 4 SR 28 Rt d 2k
Currents state and future prospects of doctoral course for students graduated from
division of pharmacy (4-year program) - A survey commissioned to PSJ from the
MEXT) SBEL T, YU ARV T AZBMEELE (BT,
B O IZEERINIZR D & B0 Th 5,

O 4 FfilE LR O BUK IR K OV B il 5 (e ) LR 3E) BNz
@ 4 FEHIE RIS KT D SURBHRE OB 2 5 L W

(LA 24) fex KE L
® 4 FEHIKFEREEIC L D EE-1 (JLRBEHE) FA—HL
@ 4 FEHIKRFEBREEIC X D kR 552 (AL KPP g R A 22 ) R B SR A8
® 4 FEHIKZERE T H~O -1 PN E SIAVIPN
® 4FHKFPAE T H~DHFE-2 (A L) i AL 2R
@ MBS DOERLEHE (I J25 K Be [ gl 34 ) /N — B

4) £L¥

WBARELUFTET NV - a7 BV X2 T AEGERIEROBER., TR0 &0nH
e FEPEOIEFE e 5 ISR I W AR E O #EHE & Ph. D. B %
FOMRTDZEIIMO CEERRBECHL ZENPETEZ, 512, HBE
MEREORRIID R ELARFAELZRFICHLESZ ELE > TNDH I LT
RN EEZBND, £O—FT 2015 I SCEEN A B HAT - NIRRT L 0 %8
3N TR XICEEB LEZEHARORFER L F~v—F 7 2016] 12X B E, i
EAROEESTFICB T DM TE T o F o ZIE TR -oTEY, SEIOHEREFE
THLDOThHoTz, TOJRKE LT, HRORFOGm AR TiER L, R~
DFEFERICBRAULPOMENRND D EEZEZ LN, RAICWENLETH L, £,
A% R AR P oM E L E LI EERA 2 £ L., LLEFET D %
ENRbDHEEZOLND, FFFZ, &FTa7 8V OFEFR EZNFE~DOBEHSFERIE
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FEEL T, BPEORPABT RS VI EOHREZHFICRKET L2 L., X
D —BEETHDLIEEZOLI., BRPVEOEZHENMRZ EG CT& D AHEMEZ WM
HDTWDHI ENRBET,
O KRERHE (B ~0F LR L REE & o
v ORFIMMERGREE O EoE EREIERE N DR, FHRL TV D,
v EIZ Ko TE, RFEFENAL L TW R WIRILIsH 5,
vV O BARORFEIL, ENRVICTHEE> TWD,
@ WRLEET NV - aTH ) FaTb~OFRIERE YSHEE L O
V BTV a7 AU Fx a7 ATAERNNOFMTH D,
voORBERNERL MR, HE. FL—=r 7 BHEESh TV 5,
v “Kampo”.” SOAP” 7o &, BEMNRNEELR L OB EEN TV,
@  FEAIE R FT O LE (L3R B O E R
vV Jx DEOEFNHDHDTHEHELV,
v HEA T X0 SR R ST DRI N EE L < R D AREMEN B D
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D KR¥4 (#)
2) ART7 Ur— hORENFEIZONTORWEDEEHE (1)
3) HRICTIEFRORFHENRE SN TWNETN?
2016(H28)4F 2015(H27)EE
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Za—F Y YRILKE (F—R+FVUT) FERERS
A A PR 29F3 A6 H (H) ~3H 11 H (1)
75 [ K % : University of Newcastle, School of Biomedical Sciences & Pharmacy,

Pharmacy Program
FEHSEE - @AM (BERERRFEEEN)
WA, /178« Dr. Darryl Knight (School of Biomedical Sciences & Pharmacy &A1),

Dr. Jennifer Schneider (Pharmacy Program E{T-%),

Dr. Therese Kairuz, Dr. Oliva Thornton, Ms. Jacqui McLachlan, Dr. Shu Chuen Li

(Asian Association of Schools of Pharmacy), Dr. Susan Hua, Dr. Manohar Garg
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<HEE>

University of Newcastle Ci%. School of Biomedical Sciences & Pharmacy (#E%K 50 4) O
HiZ, Pharmacy (HEHAM 104) 3d 5,
Dr. Darryl Knight (School of Biomedical Sciences & Pharmacy ® Head “#¥iED5E4A) 12X 5

& . PhD % HEET KFEEAE DT School A THI 130 4. @SB DEFAEITED 5 H DK

30%. Pharmacy 7> b DO RKFRELAEIL, BE 1 4 DF,
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o OO 3 FM TRV A BT, 4 FERITMSL LI E 52 L&
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EMFFIND,
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®  HIT7E!X University of Newcastle Ti, 3550 PhD OF4A X, 1 4 TH D,
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DFEFEAEZEDH b, FERENTET 2 PhD % BIETO0E, £72b0b 720,

® HIfE, A —A 7 U 7 TIXPhD in Pharmacy # B~ 7236, KFETHEET 256 2By
T AZEAERAY » R0,

B S/

® F—XFTUTITEBNTIE, BESTOMIERINITE A LRV, Ry Ttk &
D86 &RV TIL, PhD #Htd A U v RA320, PhD 238 % & il C O3 T HHEDIF
IZNEODS L, ZNLK BWVWDEETH D,

® A —X LT UTOEEMEREZRD L WFEICE D> TV % PhD OZFAEISME N B O
FAENZLZU,
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o CEDYRRENANIIET D L D M THRRHITE) 72 61F, PhD 22— X2 AV T2 &5
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<E>
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Bachelor D& S © 2505, HEHOFAEX 4 4[H C Bachelor of Pharmacy (Honours) D¢
MELBR5, EEHMEEELLEEZIZ, 1 FEOA 22—y 7 (B 2470, O/
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D)VMMHIREEIND Z L2 K D | Registered Pharmacist GREAIER) & 7241 % . University of Newcastle
TH. 4 FHIFEFH OO TOREAENSEDFENIHFET DL TETH D,
AL B, BROFEFHIT6FMTHLEZ @I 5L, TR, W HEEHMZ
BATHNZELTH, HRICHD ETOEPDDLDITFAEICL > TRERAMTHAS I, &
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<G >SET N s aT VX2 T AEF—ANT VT TOHREAE L DL
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U =7 AMiE72 03, ['National Competency Standards Framework for Pharmacists in
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https://www.psa.org.au/download/standards/competency-standards-complete.pdf

® T~ Ot National Competency Standards Framework for Pharmacists in Australia] &3,
BARODET N - aT7H ) Fa2T720%0_10 DEE ] Oy OREFELLHHALEZL D
RRNRETHDHN, ENEITT, 86 X—VH b D,

® Z it [National Competency Standards Framework for Pharmacists in Australia| ¢ 12 X
— 7 [2.2 Summary of the Competency Standards] (11 ~_*—UH#) 2 725 Lbond ki,
A —A K Z U7 ® [Competency Standards] & HAD [10 DE'E | BNRDH D H DIFIRE—
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® F—AXFZ7 VU7 TlX, Z® [National Competency Standards Framework for Pharmacists in
Australia] Z (2, BFRFD, M2 B Y F 2T 0%y, ZORTIE, E7V - a7
AV HF2T AN TEDLADHRDKRILELUTND EFE R D,
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FETIEDIZRAN 153128, ARIOREDORE &, AARIZE T 2HEFHE OBURICOWTEER
L. BhxBREW LT, £D1%, 64 @ Faculty Members & EAIIZEE LT, €D 5> HD 34 (F
LA, B, C%4) 1, BRIZT v r—MoblIZE, BEL T, 77— MEiREE L0
LERDEDTRD, FEIZTT, 7o — FORFEITRE L TSNP HTOER HIFX
RDO3BOFRIZTEEND,
® HADET /N a7 HVFx=T AL, KZ comprehensive (BEH)) TH D,
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TWb, A—AFTZUT7THRE I RETTH S,

@ ETN a7V FXaTAORRERLTHDE, AROEFZHMHEETHN—LTVDHN
1%, University of Newcastle TH/X—L TWAHHNREIFIFEF—HL T\ 5D,

® LnL,EFTN a7 hVxaT AITH% D2 Environmental Health (D2 Bg85%) |, [E2(10)
Kanpo Medicines| @t 27 2 3 1, University of Newcastle TIZ# 2 TV 72\ 2 & {T&N0
DN,

® HADET N a7V FaT Aid, K comprehensive (clfifity) TH V| science £+
& practice FEED 2 DDOHENHALY Lo TN D,

® HADET N a7 hV)FaThiliF, PEPMMTEZESNEPPIHEICEPNLTOTE
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b XD TIZZRN D,

® HARDETN-a2T7HVF=2T A, KE comprehensive (BIfERY) T Y | basic sciences

(GLEERLSR) I EDRILTU D, University of Newcastle Th, 6 9 1 FEMELSHEFT

LZENTELEL BRTOL YT, BRI FE L BA DI ENTELHDIT, LA,

® HAEADETN a7 BV FaTFAhE FxvZ7IUAMDLITHEZTL,

®  University of Newcastle (%, [National Competency Standards Framework for Pharmacists in
Australia] (ZZST2HEEITR>TNWDHTed, T <7 r e LTRIZNYE D, Hiks A ¥ L
HIZOT T, BN AREEZELAH L TVWHIERAL TS, TIHFICEMTE S
AR 2 PEA H79 HAYIZ 3\ T [National Competency Standards Framework for Pharmacists
in Australia) [ IR EHITTNDH E/-SH,

3) EFIMMAFOHBIEOLEZHFOEMRELIZDOLT

F—ARZ VT HIZUOEEND, ZORx OENEFEICE LY T, EEHHE OF|E L2 X
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FEPENENORE L RIS D012, MEOHIEEZFSZ &1, kDB RWNWI L TH
LERH, ZOI D RRULT, 2725 E ORI THEABRF 2@k 2 2 &1k, R EEL
WwWelbihs, HOETEANLZ L TWLENES EICB 12581, BoltEoETRD
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FWBRNDTIFRWNEERZ D, LLRRns, TORME 5% &/NRIZT 2 Z LIEvEE
ThoEEH, ZOHOIZiX, TE DR MR TFZEE Z RRLNEZ L TRERR
LU S . SRR EIC K B EWEMY | EITHEBRASHE Lt TV 2 E 3R]
RIEEZZ D,

B 7212, Dr. Shu Chuen Li (Asian Association of Schools of Pharmacy D#1 7 L U7 > h 2%
9 TY,) b, HUlO =— X% < LM BT 2ETd 572, harmonization & — HIZ
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AN A RER T (CEERZEES) . FHEAET (BEAEERR)
T4 7175 © Alexandre Chan, Pharm.D., MPH, FCCP, BCPS, BCOP, Deputy Head and Associate
Professor, Department of Pharmacy, National University of Singapore

FEHE
1) BERER: VUAR—ILOHEFEHREICDONT

VU RN OB EITHEEORELZIT TR Y | KFENANFURMOZE L, PRIMARY (/)
HHE) . SECONDARY (M #E) . POST-SECONDAY (HS#E) ([CnhhTnd (13
N=UHH) . FAIMIZIZ 6 -4 - 21& & > TUIWAH N, #EFa—XT Lo TE THIRD R
DLV RHEN DD, INFRAETRIC PSLE EREEINDETHRERNRH Y . ZOFERICE 0
WO B RKATHETe D, FEITRDOFRIAT OPRRET Do FIROF N6 KT
ICHEFTERWDIT TIERWD, BHEREREEANLEL RS (K1), Y TR—LDHK
BHBIZX, MNERBEETTH D, THRAFRERE SRAEERFITITZNLZN, GCE N

(Singapore-Cambridge General Certificate of Education Normal) L ~/Ld% 5\ ME O (Ordinary)

L~ GCE A(Singapore-Cambridge General Certification of Education Advanced) L /L Dk
Ri>%, OCED (REH 1 1 BAFEMEAS) DSINERERIRIC 3 I T > TV D 15 RO E EE
FEFAA (PISA : http://www.oecd.org/pisa/) DRFTHEF (2015 ) TiL, > TR—/AHHER
— DA Th o7,

Singapore’s Education System : An Overview
PRIMARY SECONDARY POST-SECONDARY

6 years 4-5 years

X1 U HR—ILOEHEHIE

2) SUAR—IELKREFIZETE2EEBHEBES L UKRERBEFOERE
@ NUS EZEHOZ RSN &L AFEORK
IR N ME— DIRZEE T I D v AR — VESL KT (National University of Singapore,

33



LLUF NUS) 3~ HFESM1E, EiR U7- GCE A L ~ULakBR D L5123 T Very Good Pass

(1 ALV WY - WL - BErOWTINTEN T Very Good Pass Th 5 Z &2l x
T, ERFFOREN ., {bFB I OEY - WE - roWT I OF B I T Cumulative
Average Point (CAP) 230 72< &6 40 E (B+) L7725 TWb, NUS OEEIZ XX, FEEE
BT D FEORRIEOREIT 2B A~/ A, GCEA L-ULRBROFER S APass LD Z L T
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NUS HFEHONFERIL 200 ATHY . FAEDK) 6 BNt K 4FNBHETHDD, T
FA S5 BN SDH D, YUAR—NVTIEBMHITITER D 5720, K, AFROF 14
FEDFMIL 20 i, K FAEFEDOFERIL 18K TH D,

#* 1 GCE A(Singapore-Cambridge General Certification of Education Advanced)
B D B R

ADVANCED LEVEL GRADES
(Subjects Examined at H1 and H2 Level) RENORICS
A B, C DE
where Grade A is the highest and Grade E is the Pass
lowest
g = Fail to obtain a pass in the subject
= This will not be shown on the certificate
Ungraded but shown on result slip

- Performance in_6raI£AuraI in Chinese, Malay, T;r;n—ilwis indicated as Distir;tion, Merit, Pass or
Ungraded

=  Subjects with ‘Ungraded’ or ‘ABSENT’ will not be shown on the certificate

« Performance in the Chinese B/Malay B/Tamil B is indicated as Merit, Pass or Ungraded. Mother
Tongue B is not a H1 or H2 Level subject.
* S denotes sub-pass
Private candidates will be issued with the corresponding certificate(s) of the subjects registered.

(http://www.seab.gov.sg/content/privateExamInstructions/2017InstructionsForPrivateCandidates.pdf)
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& Th D, AR & 1572 NUS OZEIL PP OFE(LE Th o723 12 ADOFAE L 4 A Ph.D.
DFEZHELTND LD L Tholo, FEAITFFEL VO EHIR THIELZ/& T LgiTh
E2 67202 e FREHEITF/EDOHITEHIRN G E D LARNC, AFET —~ ORI fm B
#FA (IRB) FHEOFHE AR T LTV ORENDH DL ) Th D, B, ZNDFMEDE
BT, PhD.OFAEREH L TNDH LD L THT,
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BB ICHEEL R IR T IR T2 2B TEDE 0O AV v 3B D, 70F, NUS
WZIX 22 %M A2 BIE 3754 D72 12, Undergraduate Research Opportunities Programme
(UROPS, 1994 4EE% (&, http://www.nus.edu.sg/oam/researchprogram/urop.html) & V9 K5l 7' 7

T LB L TWD,
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W%, PP OFEIRCIE, E 6 OB A IEIZ 40 L LT m Y =7 F3EITHTH D | National
University Hospital (NUH), Tan Tock Seng hospital (TTSH). Singapore General Hospital (SGH)
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01T % & Pharm.D.iRFRCR IR 2 B D LR (F R0 AR ) ORFFAEIC LD
Pharmacy Practice Research, Pharmacogenomics, Medication Use Evaluations, Support Clinical Drug
Trials, Benchtop and Translational % C& %,

NUS (2B il LR RO 2 =— 7 72 iid, AFEL THHEERRZET TE 5 Z LMRGES
NTVLEIDTTERNZ ETHD, BERE 1 FROa—XATV =7 (HR) BV TIIET
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Investigators(P1)23#1 30 A, KFFEFAEEIT 80 AFRETIEZ, Lo Z & Thotz, HEREDS:
AENI R I T 400 EfE] Teaching Assistant (TA) Z T 2FENH V. Tzl z HEREHIC
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ZOEFEMT DL, WOETHIREHR L OMLIEF LR > T EOMNERIZR>TL
EOFRMERH LT LEDZ L ThHolz, AIL~A v Ny MEFROEE TlTel, #x
LY ma FOHAB ORMICEBZ2DOPFETHY . TOZENRRFORREIZFLGLTND
EDZETHD, TOD, EHPORFHERZ AT NUS ZEAEDERIEE 24 B3,
T2k NUS OZBIZ20L 5 FIREMEZ @D D 7260 BSMEF8 2 W V% NUS LS TR A&
TTHZLE2BODTNDEDI EThHoT,

@ NUS 28I 5 KERE (Pharm.D.) BHE R L O v TR — MBI B IRBEAHE (pre-registration
training) DK
TRV TR, ARZEADK) 9 FINFEAIRMGLFF 2 B L. #9 1 B2 SR 3 01 T B B
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IZHI L TR, RFEOI VX 2T ACBTAWRRRHOLERSGE->TEX TS, i
BT T O TUE3 » A THH- 72 NUS B VU & = 7 ANOFEHEHHERI 2 6 » AMICE®
[ZheoTe, VIR — BT DIRBENHE IR IL, ANCFEBE (E1Z SingHealth, NHG, NUHS
BT %) ORLEEDLNTWS (¥2), ZEATOREHIHE TIL, FFREH T 2 3EAM D 2
J V== T LT, K& DOANFERPHEEZEH#Z L TERELTEY, FkErb 1 b
720 % SD$2000 e G- A2 H T\ e, LarL, ZEZIX, ERWHEALDASIHBE~OIR Y 4317
ZATH L0720, WHEEHLENO X bND LT bEtDZ EThHD, AIHEFEDIK
FlEz LD &, MHMEAZRE TRV L3RRI E > TUIRERT AV v hEDZ LT
dbolz, NUS FEFEHOFEEIT, 7O TIE 1 F4F 120 AThHo7oh, FEAIEIAR R 2521 T 200
NSz, Lo L., BAEITERAIRI IS 2 faFikRBIC H 0 | AHEZFE T A D R R 2
LT&ETW5,

PN A - TR E B TICHE 2 BT O FERIZEAEB LT, 2L T
D OARFER KT 72 ERk 2 723 B ~ELE N L, Pt COMHENR DB IEFICTHEL TEHY |
PR EDDBFICEATHIEDED XD RN EDT DN TELMMET v /T ARHESN
TWHDEEEbNS,

TRV DANEIRBE T, SEAIMORER BB ST 5720, o TIXEEAIRR 2 K
E - 2] - SINFEICHFE STV, Ll NUS 2BV TEAIEN & x5 & L 7= Pharm.D.i#
BEBLOLV YT > MIERKE SN Z LIy, R R 2 > 7IZEBEDN VL5513
KN THEAE L7 ECAZEEZHFT LTS,

L, AARE U HAR—1 (NUS) IZBITDKE - REROHEAZFR 2 IR LT,

K2 BERLVUHAFR— (NUS) IZBIT DR - REBROLE

HA ¥ v H R—L(NUS) K
i 6 FFEILA4F PR
e B - Bachelor of Science(Pharmacy) : FEFHIATi#E A% 90%LL |k
d
g:'lalul(;u:i ) 7]\ Min9r in Pharmaceutical Sciences : [EIRMAFSERHFS | £ T4
Rk
K H| i [E 52 | 6 FAERFICZR 4 4FA % 75 3(B.Sc. (Pharm))f%. 6 7>H (pre-registration | AFE I3 % g%
B training) > WHE % 12 T B JRBEIZ T
44| R K MSc e (lEt) 24 (mE44) : HERK
TR L Pharmaceutical Sciences & Technology Program (2008
ERRE)
X % |4 | 2+3 HER - 8|S | Pharm DR (2 4F) - BGBCIEHKIEGZERL (2009 4F3% | HERE - ki
(post || A R | B
graduates) A i A | National Pharmacy Residency Programmes HEFE « it
(1~24) : PGY1/PGY2 JEAlHL 27 > b
Ph.D.FRFE (4~54F) . JLREANST 3G N
(Pharmaceutical, biomedical sciences) oo
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Khoo Teck Puat
@ Hospital

&

Tan Tock Seng

Pacific Cancer
Centre

*NUHS: National University Health System
NUH: National University Hospital
NUHCS: National University Heart Centre, Singapore
NUCI: National University Cancer Institute

*SingHealth: Singapore Health System
SGH: Singapore General Hospital
NCCS: National Cancer Centre Singapore
NDCS: National Dental Centre Singapore
NNI: National Neuroscience Institute
SNEC: Singapore National Eye Centre
NUCI: National University Cancer Institute

* Tan Tock Seng Hospital:
National Healthcare Group (NHG)
*NTU: Nanyang Technological University

X2 YU R—NVOERKR

3) VUAR—IIZETHEREADF ) 7IRR

2015 DO FH4 (Singapore Pharmacy Council, SPC) (2L 25 &, HAIET L LTH 2700 4 (2014
L2500 N) DEESILTEY., 0955 60% (2014 45, 54%) NEE I AL EOEBEN 7
T EAT O I HEA, 32% (2014 4 38%) DMTEIRCMEZE., RFE~EATHD (¥ 3), NUS
DRF P e 24% U= 1%, PharmD. G2 I3EF%. Ph.D.BS L O MSc iR iR 1T R, ., &
Pl ENENEE LT A LR I e, AT O EHI 2= THI SD$3000/H |
T Dk, Bex Mt (BB)) RBREZR CEEIEDO by 7 ETEVFED D &, SD$10000~15000/
HizED EWn 9,

Research
Specialist
Public Sector
N Clinical track
Direct o
60% Patient Care Non-specialist
) Professional
Private track
Total 2700
(Year 2015) N
32% Indirect | Public Sector Reguacry Acadermia
patient care (e.g.HSA") (e.g.NUS)
J
: N\
Private Marketing Manufacturing
Sector
Not in active
practice Clinical trials Wholesale
8% )
HSA*; Health Sciences Authority
M3 U HR—MITRITHEARDOX ¥ U 7 /3Z (SPC)
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4) SHETHERF LE-EFERTD SR T 7 —HIE

AR — VA2 (Singapore Pharmacy Council : SPC) 23EFE L TRV, LLFOSMH%
Wiz LI b ON Y U HR—NVOHEAMPFEET L ENTE D,

@ SPC DEGRT DLL T OEDOHTEDRKFEM 2 2636 L, MERM 2T LA
*XNFH, TANVFI R, vb—7, =a—Y—J 8 A=A RFZ V7, ®KEH, X
http://www.healthprofessionals.gov.sg/content/dam/hprof/spc/docs/Others/SPC_Recognised Qua
lifications.pdf

©@ ¥R —/LTO Pre-registration training % 5 17 % FTE DX AR E > T\ D

@ 2 >ORBERIZERHT %S (Pharmacy Laws + Competency Examination)

@ Competency Standards Zii7- L T\ %

URNE~ L= 7 i, ERROEOE LA R LI2E 2 T ATV, SAEO
FHIEMOZ T AN E 3FATL D PIEL TV D, ¥ R—/VENT NUS OFEFEAEDEE 2, W
BEMEDZEZ N NORELRBATHLEDZ L ThoT,

IEANEM R FTFOHBILIZ DOV T, NUS OEENLIX, Hx ODEOFEFENH DD THEH L,
TR AT DN T G IR BIFRABIC 72 > TV D Z &b WS & HEA Bl 2 FEARAY
WZZ T ATV, BHROEAIIEFEY VAR — /VEIROIEFIFE D 2 %% 2 2 3EAR
ZIEHLTHBY, £ LTl biiRE 4@ U T, M0 b IEAI 2 52 1T A 2 RG22
WD TIEZRWDN, £V I XA ERBELRI,

5 AT HIVF1FLOERXIZHTHNSHEMNA DAL b
BERZER L LTI, AFMr BB RNAETHD, Linl, YU TR— AV TIEESFH
BRETHEHOWNETHLEMERFIR (B - b, AT, HFE) OHEARNRY 20
FHi%zd %,
Barh)xaFZ LAONET, NUSOHY) F 2T DMIEERVEA L LTI, LLTORHE
N5,
<> Public Health (Environmental Health) ARfAE  (FAE LT, BREERAE)
<> Disaster Medicine S E =
AAROaT AVIZEDLEIWEEOONIZHEBIL, UTONETH D,
<> Pharmacoeconomics (CEFIREH T F 7o 1 EIHKRFHT)
< Drug development and regulatory system ([ 3&5HBA%E & ZALIZBI o B HHlIZD0
<)
a7 H) BEBICHILIAREN, ADRs 72 EIZOWTETEH TN DD,
<> Joint Commission International (EH#EES AL (2D Q)
XK TIR—= N DRSFEEE, JICIREZZIT 5 Z EBRMHAL > TN D,
ZOMEIUZHDONWT, LT OfRf AT 7,
< “Kampo” ITEEDE U720,
<> Pharmacognosy & Herbal Medicine [l TV %, NUS TIIAEEKZH 2 Dkl
1 a~vRBETHLEDZ EThoT,

6) Rk

VARV DOIFEIT NUS 1 BOHRTHY | ENRFTHD END E800 HE (BU)
EDDIRMNY DR, ZFOT . SEE, HflL Bhaka e Sloxt LT R TR xR A e
END LD THDHNUSIZHE ) FAEORERNTITIFEZE THDOILTWD E W HERRH D |
A KRFEBER LU IZOW T HEN L OB &0 H O A R E 2 X L 7s > T
o

NUS IZ AT AH7-0121F, B TORENRA—/V A, BRFRLEHETH L, NFELT
WS CHRBRSZRABEZE T LTV AN, 4 FHI VX2 T L THoThH, LVIGH
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TR NE Z G, DPOFFEOMEB L ONEEEELEZOLENTEL—-HTHA
I, REFEFGREICBW T, BERE L VELRREOIE Y N —FKWTH Y, PhD qualifying
examination % i 3% DAL D FHEA) T - 72,

FERIENEZRBRIC OV TR, Wbtk s e, EREZER Z BT WREO BB
HIRBEHE  (pre-registration training) (ZHETe72 3D TREEMHE Z 21T H2F DO HIVEGRR X - & 0
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(Al 4)
BEENARFREFR (K1) FHRAERS
A AR R84 12 H22 H (OK) ~25 B (H)
75 [ K % : Graduate Institute of Clinical Pharmacy, School of Pharmacy, College of Medicine,
National Taiwan University
AT NEFE R (R R RFR DL o IR G 2 FE )
FA 1 /1%# : Dr. Fe-Lin Lin Wu

FERE -
1) RERZE HFICHR) ~OBRREREABTEELEDOLRIZONT
BEBENRFEAC BT 2 BEREITIUT Lo TS,
National Taiwan University (23517 % % LR RRHE
The Objectives of NTU General and Liberal Educational Curriculum: Objectives, Description
18 credits for Liberal Education Courses, which covers 8 major areas, namely "Literature and Arts
(A1)", "Historical Thinking (A2)", "World Civilization (A3)" , etc.
The 6-year-program is proceeded from 2014.
Freshman: Calculus (general Mathematics), General Physics, General Chemistry, etc.
Sophomore: Analytical Chemistry, Analytical Chemistry Lab, Physiology, etc.
Junior: Microbiology Lab, Microbiology and Immunology, Pharmaceutics Lab, Pharmacology,
Pharmacology Lab, etc.
Senior: Introduction to Health Policy and Health Insurance, Dispensing Pharmacy & Clinical
Pharmacy, Pharmaceutical Analysis, Therapeutics, Drug Information and Analysis, etc.
Fifth Year: Therapeutics, Clinical Pharmacokinetics, Orientation to Clinical Skills in Pharmacy,
Clinical Trials, Pharmacoeconomics
Sixth Year: APPE—Intensive Care Unit(ICU), PPE—Hospital Pharmacy and Administration,
APPE—Community Pharmacy
[fELRREEE]
Required credits: 24 ~ (excluding thesis)
Required courses :
Thesis, Seminar, Seminar in Pharmaceutical Sciences, New Drug Discovery, Instrumental Analysis,
Natural Product Chemistry, Stereochemistry in Drug Research, Advanced Organic Chemistry, etc.
[ LFRFE#HE  (Pharmaceutical Technology) ]

Required credits: 18 ~ (excluding thesis).
Seminar, Thesis
Required two courses: Biopharmaceutical Delivery, Drug Isolation Techniques, Molecular Biology,
Instrumental Analysis, Advanced Topics in Medicinal Chemistry, Advanced Pharmaceutics,
Discussion in Advanced Organic Chemistry, etc.

INHDORRICEBNT, BB bRIEFH TONENTE 2R | R RF A~ DY
LD L, REREDHENIN TR TEYVRS>TWD LEDFERNFE LN,

£, AARORFBROFREZHALIZE ZH, AARDORFFIHE> TV D L OFERZH
7o

2) HIRLEETIL-AT7HV X125 LADERBERMELZEEOERICDNT
KRLEET N a7 )X a7 LR LEREZRDIZEZA UTOBERMSE LN,

s BEBICIEFEEEO S OF R0, BHEANRITILBEEHEE NZ 0,

CETL AT H ) Fa T MIIFFICGGER TR TE TN,

NRL BERL REREHNERD NS ORB D,

< WHZIBEAY 2 DR, RS D Z EIFFEEL LU,
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3) FEHIEMRHFOHBILOEEZHEFDODEBRLIZDNT
AN 2T O B LR A B OEEMLICOWTE A A LR, LTOERNEDS
i,
- FEHIEM SR O ImIL, Hx DEOFEENRH 2D TEH L,
- SEFFOILEIVIZE N KPR ORIREHR &L BEE I TER T & Th 5,
< SRFFOIEL LV LA ERFH TOHFRLHNEE TH 5,
LLEDZ &t BdEmio 7 7 TOHad{biZm i 72 AASP (Asian Association of Schools of
Pharmacy) TOiEam L D 4 LEZIBL TWHHIGR 25T, A% BERK TR COREMmNPLET
bHTEBWBENE TS T2,
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(AL 5)
R—YTRAKE (/¥ R) HERAETHRE
A AWM CERR29F2 H25 A (1) ~3H 48 ()
75 B K % : the University of Portsmouth
FHATHH Y ¢ Eric M. Skier (A A KZIE)

FAERE

1) RERBE~NDERFEIRE BEZE L DLEIZDNT

< WEER 5 AFEHIFRFE: a pharmacist & a Master’s

s HRTO 6 FHERENF LS LVELONRNWZ EICEX, bLAX U ATIhEThE
# % pharmacist (27259 XLV,

- {342 : Ph.D. Program

c REFEBRHE ISR T D EA - EE2FER MO Thvn, Tz, MEEE (KN 2o
WTOBERUIREECTH -7,

2) HRRLFZETIL - A7 HVF25L~OERERMESZELOLERIZONT
PR L <EIEDSMEERRISLHGEIILU T Th o 7,

Table of Contents (Section C3)

* “The Structures and Chemical Properties of Brag-taraeted Biomolecules” “The Chemical Structures
of Drug-~targeted Biopolymers”

+ If you want “drug-targeted” then this was recommended: as Potential Drugs or as Potential
Therepeutics

* “Phosphorous and Sulfur Compounds Functioning in the Body” sounds better as: The Function(s)
Phosphorous and Sulfur Compounds in the Body

* Enzyme Inhibitors and Their Modes of Action — The professor I spoke with did not understand what
was meant by “modes”. I think “types” would be better here. Modes was not understandable to
many professors.

Section E2:

* No one understood “Kampo Medicines” — It is not a subject taught in schools of pharmacy in the UK.
Further, using the easier to understand term “Herbal Medicines” will make it sound like an
alternative medicine to a British person, i.e. it is not a “real” medicine. Herbal medicines are
available in the UK, but they are not regulated and are looked upon like OTC medicines or
supplements. I explained this was not the case in Japan and this was understood, but in the UK, the
image of Herbal Medicines is different.

Section F5:

* “The Role of the Pharmacist in Disaster Medicine” was also not understood. Unlike Japan, the UK
doesn’t get earthquakes, volcano eruptions, or tsunami, so they were surprised when they saw this.
They recommend changing it to: “The Role of the Pharmacist in Natural Disaster Medicine”

* They were impressed that this was part of the MCC.

* As for the structure of the MCC, they were also impressed with the GIO and SBO approach and how
everything generally made sense. However the shortness of section of ES was a shock to some of
the professors. They thought there would be more taught about formulary than what was listed in
the MCC.

Specific comments on the GIOs and SBOs:

* Page 1: “drug disaster” did not translate. In the UK, this is referred to as a significant ADR (adverse
drug reaction).

+ “Common citizen” did not sound right. Member of society was recommended.

* Page 2 Section 4.3 no one understood “his/her birth to the present”.
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+ Page 3 Patient/Customer was accepted. But “other people around” was not specific enough.
Recommend changing to “other members of the public”.

Change “family and customer” to patient/customer and family.

* Page 6 “drug sellers” sounded quite negative or even like a crime. Recommend changing to “drug
company representative”.

* They were surprised at the use of “deleterious” recommend changing to “substances of misuse and
abuse”.

* Page 7 Again, “disasters” should be changed to “natural disasters”.

+ The use of “acquire” in the SBOs was not liked either. Recommend changing to “develop an
understanding of” or “have an understanding of”. Acquire doesn’t seem to be used the same way in
the UK and the USA.

Section C6:

+ Subsection 3.1 — why aren’t the proteins listed in 3.1 not mentioned again in 3.4?

* Subsection 3.2 — “Maturation and Degradation” should be changed to “Metabolism”.

+ Subsection 4.2 — had a shock. Why is hnRNA listed first? At all? Evidently this is a very minor type
of RNA and it made the professor wonder why it was listed.

Page 24 section 4.5:

* “To be able to describe DNA mutation and degradation.” Should be changed to “To be able to

describe the process leading to DNA mutation and degradation.”
Section 5.4.2:

* “To be able to describe the mechanisms of surplus energy storage.” Should be changed to; “To be

able to describe the mechanisms of surplus energy storage, e.g. lysogenesis and glycogenesis.”
Page 25 Section 7.3.2:

* “anti-oncogenes” should be changed to “tumor suppression genes”.

* In general, the professor looking at this section was surprised at how old the terminology was. I
explained that this MCC has been revised and that the language has (probably) been updated. He
said that he hoped so. Evidently the science is such that new words and terms are being made all the
time in this field of pharmacy study.

Page 42 :
* In the UK they say “anaphylactic shock” not “anaphylaxis shock”.
Page 48 Section 5.3.1:
“endocrine system” should be “endocrine disorders”.
Page 54 :

* As I said earlier, “Kanpo Medicine,” did not translate. No one knew it. I was surprised because it was
understood at UCSF last spring.

* Problem? Changing it to Japanese Herbal Medicine or Chinese Herbal Medicine, or Herbal Medicine
has a negative image in the UK as “herbal” sounds like a “complementary medicine”.

* I think writing Herbal Medicine will be fine, as people in the UK should learn that this kind of
medicine is a real thing.

Page 56 Section 1.1.3:

+ To be able to briefly describe investigational drugs including the development of generic medicines

and their clinical trial data.
Section 1.3.4:

* Change “about” to “related to”

Section 1.3.5:

* “measurements” was not well understood. Maybe this should be “requirements”?

Page 57 Sections 1.4.1 and 1.4.4:
* “To explain an overview” should be “To provide an overview”
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Section 1.5.2:
* “To explain the overview of” should be “To describe”
+ 1.5.5 Should be “To demonstrate how to...” Or change the whole sentence to “To be able to choose
selection criteria.”
+ 1.5.7 Should be changed to: To briefly describe basic survival time analysis....
+ 1.6.7 Should be: To be able to briefly describe factors influencing statistical analysis.
Page 58 Section 1.7.1:
* Change to: To describe the factors that influence the production of....
+ 1.7.2  “allogenic” was not well understood. Does this mean generic?
Section 2.2.1:
* “POS” was not understood. Maybe this is a mistake? Recommend changing to: “POMR”.
+ A big surprise to me? SOAP was not understood in the UK. It seems this is from America. Maybe we
need to spell out SOAP?
Section 3:
* The word “issues” in the GIO was not understood. Maybe change to “Reasons for”?
Section 3.1.1:
* “drug main effects” should be changed to “efficacy”.
Section 3.3:
+ “Special Populations” was not understood. Change to “Disease’?
Page 59 Section 3.4:
* “obesity and emaciation” should be changed to “obese and underweight”. Everyone was surprised to
see “emaciation” in the MCC.
Page 63 Section 1.5:
* “cutaneous” was not well understood. We need to be more specific, e.g. transdermal or dermal.
Page 63 section 3.1.1:
+ “Usefulness” was a red flag. Suggest changing to “applications”.
Page 66:
*+ “Preceptor” is an American expression that was not understood. Maybe change to “teacher
practitioner”? But I do like preceptor. The British can be strange at times. ;-
* “Proper” was not liked at all. Maybe change to “appropriate”?
Page 75:
+ Again “Disaster” was not well understood. Recommend changing to “Natural Disaster”. One
professor asked whether it referred to terrorist attacks. That I did not expect!
* In general, the design of the MCC was well appreciated. People understood the GIO and SBO
approach.

Most everything translated, too, but sometimes we can see that the British English can be different
from American (Japanese) English.

As for the graduate program question, the 5-year study to become a pharmacist in the UK means
that everyone gets a Master’s degree already. They are VERY surprised that the 6-year program in
Japan leads to only a Bachelor of Science. Nobody thought that made sense and if they did that in the
UK, no one would study to become a pharmacist, they said. They do have a Master’s of Pharmacy at
UoP but it is not popular at all and the program will be stopped in 2018. I am not sure about other
graduate (Master’s programs) in the UK, but I get the feeling that since everyone gets a Master’s after
5 years, that no one will want to get a second Master’s degree.

If a student wishes to continue their studies after graduating, they will study for a Ph.D. Problem?
Like in Japan, few new pharmacists are interested in doing so. Therefore, it is getting difficult to hire
new faculty with Ph.D.s and a clinical background. At the UoP, the junior faculty often work and earn
a Ph.D. as they work. Otherwise they will not be able to become full-time (tenured?) faculty.
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(4) Collaboration between Inter-professional Healthcare Professionals
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(3)Behavior of Atoms and Molecules
(®Radiation and Radioactivity
(2) The Energy and Equilibria of Substances
(MThe Microscopic and Macroscopic States of Gases
@Energy
(3)Spontaneous Changes
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(5)Phase Equilibria
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C2 Analysis of Chemical Substances
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(DAcid-base Equilibria
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(D Qualitative Analyses
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C3 The Characteristics and Reactions of Chemical Substances
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C4 Biomolecules and Drugs

(1) The Structures and Chemical Properties of Drug-targeted Biomolecules
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@Small Molecules Functioning in the Body

(2) Biological Reactions
(@ Phosphorus and Sulfur Compounds Functioning in the Body
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(®Receptor Agonists and Antagonists
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(D Cell Membranes
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(3)Enzymes
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@The Process and Regulation of Transcription and Translation
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(®Other Metabolic Pathways
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@O Overview
@Intracellular Signaling
(®Intercellular Communication
(7) The Life Cycle of the Cell
(DCell Division
(2)Cell Death
(3 Cancer Cells

C7 Anatomy and Human Physiology

(1) The Fundamentals of Human Anatomy
(D Genetics
(2 Ontogeny
(3 Overview of Organ Systems
(@®)Nervous System
(5)Skeletal and Muscular Systems
(&)Skin
(@) Circulatory System
Respiratory System
(9)Digestive System
(0 Urinary System
(DReproductive System
(2Endocrine System
(3)Sensory System
Blood and Hematopoietic System

(2) The Fundamentals of Human Physiology
@Regulatory Mechanisms Controlled by the Nervous System
@Regulatory Mechanisms Controlled by Hormones and the Endocrine System
(3®Regulatory Mechanisms Controlled by Autacoids
(@®Regulatory Mechanisms Controlled by Cytokines and Growth Factors
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@Regulatory Mechanisms of Blood Pressure
(®Regulatory Mechanisms of Blood Glucose
(@) Body Fluid Regulation

Body Temperature Regulation

(9)Blood Coagulation and Fibrinolytic System
Estrous Cycle Regulation

C8 Biological Defense Mechanisms and Microorganisms
(1) The Fundamentals of Immunology
(D Biological Defense
(@Immunocompetent Tissues and Cells
(3)The Mechanisms of Immunity at the Molecular Level
(2) The Fundamentals of the Human Immune Response
@The Regulation and Failure of Immune Responses
(@ Application of Immune Reactions
(3) The Fundamentals of Microbiology
@O Overview
(@ Bacteria
(®Viruses
@Fungi, Protozoans, and Helminths
(5Disinfection and Sterilization
(&)Detection Methods
(4) Human Pathogenic Microorganisms

(D The Establishment of Infection and Symbiosis
@Typical Pathogens

D Pharmacy for Public Health
D1 Health
(1) Public Health
(DThe History of Health and Disease
(2Health Statistics
@Epidemiology
(2) Disease Prevention
(@ The Fundamentals of Disease Prevention
(@Infectious Diseases and Infection Control
(3)Life-style Related Diseases and Prevention
(®Maternal and Child Health
(5 Workplace Safety and Hygiene
(3) Food and Health
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(@ Nutrition
(@ The Mechanisms of Food Additives and Laws for Food Safety

(®Food Poisoning and Food Contamination

D2 Environmental Health

(1) The Effects of Chemical Substances and Radiation on Humans
(D Chemical Substance Toxicity
(@Safety Assessment and Proper Use of Chemical Substances
(3 Carcinogens
(@) The Effects of Radiation on Humans

(2) The Fundamentals of Environmental Health
(OThe Environment and Ecosystems
@Conservation and Legal Regulations
(3 Water Safety
(@ Air Pollution
(®Indoor Environment

(®Industrial Waste and Removal

E Therapeutics: Clinical Pharmacology, Pharmacotherapy, and Pharmacokinetics
E1 Pharmacology, Pathophysiology, and Clinical Laboratory Tests
(1) Pharmacology
@Pharmacology
(2 Animal Experimentation
@The Japanese Pharmacopoeia
(2) Pathophysiology and Clinical Laboratory Tests
(@ Symptoms and Conditions
(@Disease State and Laboratory test
(3) Common Disease States and an Overview on How to Make Clinical Decisions

(4) Medication Safety and Quality Improvement

E2 Pharmacology, Pathophysiology, and Pharmacotherapy

(1) Drugs for Nervous System Disorders
(O Drugs Affecting the Sympathetic Nervous System
(@Drugs Affecting the Somatic Nervous System, Drugs for Muscle Disorders, Disease State

and Treatment

(3)Drugs for the Central Nervous System, Disease State, and Treatment
(®Chemical Structure and Drug Effect

(2) Immunosupressants, Anti-inflammatories, Drugs for Allergies, and Bone/Joint Disorders

(@ Anti-Inflammatory Drugs
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@Immunosupressants, Anti-inflammatories, Drugs for Allergies, Disease State, and
Treatment
@Drugs for Bone/Joint, Calcium Metabolism Disorders, Disease State, and Treatment
(®Chemical Structure and Drug Effect
(3) Drugs for Cardiac, Hematological, Renal/Urinary Tract, and Reproductive Disorders
@Drugs for Cardiac, Disease State, and Treatment
(@Drugs for Blood and the Hematopoietic System, Disease States, and Treatment
@Drugs for the Urinary and Reproductive Systems, Disease States, and Treatment
(®Chemical Structures and Drug Effects
(4) Drugs for Respiratory and Digestive Disorders
@Drugs for Respiratory Disorders, Disease States, and Treatment
@Drugs for Digestive Disorders, Disease States, and Treatment
(3)The Chemical Structures, Properties and Actions of Drugs
(5) Drugs for Metabolic and Endocrine Disorders
@Drugs for Metabolic Disorders, Disease State, and Treatment
@Drugs for Endocrine Disorders, Disease States, and Treatment
(3)Chemical Structure and Drug Efficacy
(6) Drugs for Ophthalmological, Ear/Nose/Throat, and Dermatological Disorders
@Drugs for Ophthalmological Disorders, Disease state and Treatment
(@Drugs for Ears/Nose/Throat Disorders, Disease state and Treatment
@Drugs for Dermatological Disorders, Disease state and Treatment
() Chemical Structure and Drug Effect
(7) Drugs for Infectious Diseases and Cancers
(D Antibacterial drugs
(@ Antibacterial Drug Resistance
@Drugs for Bacterial Infection, Disease States, and Treatment
@Drugs for Viral Infections and Prion Diseases, Disease States, and Treatment
(®Drugs for Fungal Infections, Disease State, and Treatment
@Drugs for Protozoal and Parasitic Infections, Disease States, and Treatment
(HMalignant Tumors
Drugs for Malignant Tumors, Disease States, and Treatment
(9 Terminal and Palliative care
(0)Chemical Structure and Drug Effect
(8) Biologics, Cell Therapy, and Genomics
(MRecombinant Pharmaceutical Products
(2Gene Therapy
@Transplantation Therapy Utilizing Cells and Tissues
(9) Over-the-counter and Behind-the-counter Drugs and Self-medication
(10) Kanpo Medicines
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(D Fundamentals of Kanpo medicine

(@ Application of Kanpo Medicines

(®)Precautions of Kanpo Medicines
(11) Therapeutics Optimization

(O Comprehensive Exercises

E3 Essential Medical Information
(1) Drug Information
(O The Fundamentals of Drug Information
(@Drug Information Resources
(3 The Clinical Applications of Drug Information
(@EBM
(5 Biostatistics
(&)Clinical Study Design and Analysis
(@) Drug Evaluation
(2) Patient Information
(OThe Fundamentals of Patient Information
(2 Clinical Assessment
(3) Personalized Medicine
(M Pharmacogenetics
(2 Age Factors
@Special Populations (e.g., liver dysfunction, renal dysfunction , and heart diseases,) for
prescription and nonprescription medications
@Other Special Populations (expecting and nursing mothers, obesity and emaciation, gender,
menopausal and others)

(5Personalized Therapeutics Plan

E4 ADME

(1) Pharmacodynamics and kinetics
@Drugs through Biomembranes
(2 Absorption
(3 Distribution
(®Metabolism
(5 Excretion

(2) Pharmacodynamics and kinetics evaluation
(D Pharmacokinetic model
(TDM and Administration design

E5 Science for Drug Formulation
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(1) Properties of Formulations
(D Solid Ingredients
@Semisolid and Liquid Ingredients
(3 Dispersion System Ingredients
(®Physical Properties of Drugs and Other Formulation Ingredients
(2) Formulation Design
(Typical Formulations
(@Methods for Formulation and for Formulation Testing
(3 Bioequivalence
(3) Drug Delivery System (DDS)
(MNeeds of DDS
(@ Controlled Release
(3 Targeting

(®Improvement in Absorption

F Pharmacy Practice Experiences
(1) The Fundamentals of Pharmacy Practice
(DIntroductory Pharmacy Practice Experience IPPE)
(@The Laws and Ethics in Pharmacy Practice [Refer to A (1), (2)]
(3 Advanced Pharmacy Practice Experience (APPE)

(2) Prescription Processing, Medication Preparation, and Dispensing

(@ Compliance with Pharmacy Laws and Regulations [Refer to B (2), (3) (D]

() Medication Order Review and Medication Therapy Management
(3) Medication Preparation and Dispensing

(@) Professional Attitudes and Behaviors of Practice, Patient Education, and Counseling

(5 Pharmacy Procurement, Inventory Management, and Controlled Substance Management

(6) Medication Safety and Quality Improvement
(3) Practical Application of Pharmacotherapy
(D Collection of Patient Information
(@Management of Drug Information [Refer to E3 (2) (D]

(®Application of Pharmaceutical Care Plans and Pharmacotherapy (Pharmaceutical Care

Plans and Recommendations)

(@®Application of Pharmaceutical Care Plans and Pharmacotherapy (The evaluation of

effectiveness and safety of the pharmacotherapy)
(4) Participation on an Inter-professional Team [Refer to A (4)]
(DInter-professional Approach in a Healthcare Facility
(@ Collaborative Practice in the Community

(5) Participation in Local Healthcare, Medical Care, and Welfare [Refer to B (4)]

(DPharmacist Involvement in Home Care and Nursing Care
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(@Advancing Pharmacy Health Literacy in the Community
(3)The Role of the Pharmacist in Self-Medication [Refer to E2 (9)]
(@®The Role of the Pharmacist in Disaster Medicine

G Research
(1) Research in the Pharmaceutical Sciences
(2) Legal Regulations and Ethical Principles for Research
(3) Conducting Research
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10.

Professional Competencies for Pharmacists

Professionalism: To address the legal, ethical, and professional responsibilities of

pharmacists.

Patient-oriented attitude: To respect the rights of individuals and to promote the health

and welfare of the patients and consumers.

Communication skills: To communicate effectively with patients, consumers, and other

healthcare professionals to provide valuable information to them.

Interprofessional team-care: To collaborate with the healthcare teams in hospitals and

regional communities.

Basic sciences: To understand the effects of medicines and chemicals on living bodies and

environments.

Medication therapy management: To contribute to the optimal use of medicines through

pharmaceutical care.

Community health and medical care: To contribute to the public health and

pharmaceutical hygiene and to enhance community healthcare and home care.

Research: To engage in research on drug development and use of medicines to improve

healthcare environment.

Lifelong learning: To enhance continuing professional development through lifetime in

response to the advance in healthcare environment.

Education and Training: To possess will and attitude to bring up an excellent pharmacist of

the next generation.

To acquire professional competencies for pharmacists, general instructional objective (GIO) and

specific behavioral objectives (SBOs) were set.
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A Philosophical Principles for the Education of Student Pharmacists

(1) The Mission of the Pharmacist

GIO: To acquire a sense of responsibility as a pharmacist through recognition of the history of

medical care and pharmacy and understanding the roles of the pharmacist to manage a public

health, provide a safe medical service, and prevent a drug disaster.

@ As a Healthcare Professional

1.

To always keep a viewpoint of a patient/customer and act with due attitude as a healthcare

professional.

. To have a responsibility to actively contribute to recovering and maintaining the health of a

patient/customer.

. To act with a sense of responsibility as a member of inter-professional team, regional

healthcare, healthcare, and welfare.
To describe one’s own idea about the healthcare professional(s) required by a patient and

his/her family, or a customer.

5. To describe one’s own idea about the meaning and the role of living through life and death.

6. To describe one’s own idea about the meaning and the role of living as a common citizen.

7. To describe in one’s own words the significance of accepting various senses on life and death,

values, and beliefs.

(@ The Roles of the Pharmacist

1.
2.

To realize the role of the pharmacist to play for the patient/customer.
To describe the field of activities by the pharmacists (healthcare facilities, pharmacy,

pharmaceutical industries, public health administration, etc.) and their roles in the society.

3. To describe the role of pharmacists in the proper usage of medicine and pharmaceutical care.

To describe the probabilistic effectiveness of medicine.

To describe the role of pharmacists in the production of medicine (research and
development, manufacture, etc.)

To describe the role of pharmacists in healthcare management, prevention of disease,

self-medication, and public health.

7. To describe the role of pharmacists in prevention of drug abuse and suicide prevention.

To suggest the role of pharmacists in the issues the modern society holds @.e. the extremely

aging society with a falling birth rate, etc.)

(@ Patient Safety and Minimization of Adverse Drug Events

1.

To realize the duty and responsibility for keeping the patient safe by recognizing the risks of
the drugs.

. To be able to briefly describe the idea of patient safety by the WHO.

3. To describe the pharmacist’s duty and responsibility in healthcare risk management.

To describe the cases of the major errors and incidents in medical treatment of drugs, their
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causes, and preventive measures.

5. To understand and discuss the sufferings of the patients with serious side effects and their
family, and their preventive measures.

6. To describe the cause, social background, and support for the major drug disasters, such as
thalidomide, smon, untreated blood products, sorivudine, etc.

7. To understand major drug scandals and the feelings of patients and their families. Then be

able to discuss the methods of preventative measures.

(@) The Past and Future of Pharmacy in Japan
1. To describe what roles the pharmaceutical science has played in its historical perspective
and health care.
2. To describe the history and effects of drug therapy on human beings.
3. To describe the history and transition of the role of the pharmacist from his/her birth to the
present, including the separation of dispensing from medical practice.

4. To understand and discuss the future pharmacist and his/her roles.

(2) The Ethics Required of the Pharmacist
GIO: To acquire the ethics regarding life and healthcare to proactively behave with consideration of

ethical matters, and heighten the sensitivity as a healthcare professional.

(DLife Ethics
1. To describe the sanctity of life in your own words.
2. To describe the principles of life ethics (including respect for autonomy, non-maleficence,
beneficence, justice, etc.).
3. To discuss the ethical issues on life and death, and express your own idea.
4. To be able to briefly describe the transitional ideas of life in accordance with the

advancement of science technology and the shift of social situations.

(@ Medical Ethics
1. To be able to briefly describe the rules of medical ethics (the Geneva Oath, etc.).
2. To describe the ethical principles followed by the pharmacist (the Code for the Pharmacist,
the Code of Ethics for the Pharmacist, etc.).

3. To describe the ethical issues associated with the advancement of healthcare science.

(3 The Patient Right
1. To recognize the importance of considering the patient sense of value and his/her humanity.
2. To describe the details of the patient fundamental rights (Declaration of Lisbon on the
Rights of the Patient, etc.).
3. To describe the significance of the patient right of self-determination and the informed
consent.

4. To understand the importance of confidentiality of the information on the patient and the
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provision of information to the patient and deal with it properly.

(@) Research Ethics

1.
2.

To describe the ethical rule for the clinical research (the Declaration of Helsinki, etc.).
To be able to briefly describe the ethical guideline followed for the research targeting the

human.

. To endeavor to do research with consideration for justice, sociality, and integrity, and

following the legal regulation.

(8) Building Collaborative Relationships between Patient, Pharmacist, and Other Healthcare

Professionals

GIO: To understand their mentality, position, and circumstances through communication with the

patient/customer, and other professionals, and foster the capability useful for establishing

their relationship of mutual trust.

(@ Communication

1.
2.

N oo e

®

To describe the elements necessary for transmitting the wish and information.

To describe verbal and non-verbal communication.

To describe the communication differs according to the position, culture, and customs, etc. of
the other person.

To be able to briefly describe the mental factor affecting interpersonal relationship.

To behave with consideration for the mental condition and its change of the other person.

To contact the other person by being conscious of your mental condition.

To endeavor to understand the idea and feeling of the other person via the proper inquiry
and question.

To be able to transfer your idea and feeling to the other person by means of proper method.

9. To be able to respect the other opinion and find out the better solution through collaboration.

(@ The Patient/Customer and the Pharmacist

1.

To describe the disease and care affecting the body and mind of the patient, family, and other

people around.

. To behave with consideration for the physical and mental state of the patient, family, and

customer and their various values.

(4) Collaboration between Inter-professional Healthcare Professionals

GIO: To understand the necessity of collaboration among medical, welfare, public administrative,

1

2

educational institutes and any other related professions, and behave as a member of the

team.

. To describe the significance of inter-professional collaboration and teamwork among health,

medical care, welfare, and nursing care.

. To describe the roles of pharmacists, healthcare professionals, and government bodies
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participating in inter-professional collaboration.

3. To describe the roles of pharmacists contributing to the inter-professional teamwork, each
professional, the patient and his/her family.

4. To recognize the limit of your own competence and ask for collaboration and support from
others depending on the situation.

5. To understand the importance of teamwork and sharing information, and endeavor to play a

proactive role as a member of the team.

(5) Self-development and Fostering the Next Generation of Pharmacists
GIO: To understand the importance and necessity of life-long learning, and acquire the willingness
and action to hand on the acquired knowledge, skills, and attitude and behaviors to the next

generation.

@®How to Learn

1. To focus on the issues on healthcare, welfare, and medication, social trend, and scientific
advancement, finding out his/her problems to solve.

2. To be able to clarify the important matters and problems on the contents of lectures,
textbooks/papers national and international, and retrieved information.

3. To be able to accurately collect necessary information and judge its reliability.

4. To be able to logically integrate obtained information and express it as well as your own
idea.

5. To understand the meaning/features of information over the internet, and utilize it with

consideration of information ethics and security.

(@ The Outline of Pharmaceutical Education
1. To describe the fundamental credentials required of the pharmacist.
2. To recognize pharmaceutical science as integrated science, and associate the role of

pharmacists with its learning content.

(@ Life-long Learning
1. To describe the importance of life-long learning, and explain its significance.

2. To collect information necessary for the continuous life-long learning.

(@ Cultivation of Human Resources Responsible for the Next Generation
1. To recognize the cultivation of juniors in the pharmacist mission, and behave like a role
model.

2. To give adequate training to the lesser experienced.
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B The Pharmaceutical Sciences in Japanese Society

GIO:

To understand systems, economic issues, and legal norms concerning healthcare, medical
treatments, and welfare, together with the roles of the community pharmacy and pharmacist,
and to acquire an attitude of compliance towards duties and laws, in order to contribute to the

public as a pharmacist.

(1) The Pharmacist Serving the Public
GIO: To understand the psychology and behavior of people, the structure of society, and grasp how

the pharmacist is involved with individuals and society.

To be able to explain the factors behind human behavior.

To discuss an individual’s and society’s various attitudes to and beliefs about pharmaceutical
products.

To discuss the purposes of the various systems and regulations guiding and surrounding the
pharmacist from the perspective of individuals and society.

To emphasize the importance of the pharmacist’s upholding of ethical and legal norms.

5. To comply with ethical and legal rules.

(2) Laws and Regulations Governing Pharmacists and Pharmaceutical Products

GIO:

To understand legal regulations and their necessary significance for the pharmacist to
properly carry out his/her duties with regard to pharmaceutical affairs and public health,
particularly the preparation and dispensing of medicines and related products (such as
pharmaceutical products, quasi-pharmaceutical products, cosmetics, medical devices, and

biologics/tissue-engineered products).

(@ Laws and regulations governing a pharmacist’s social position and obligations.

1.
2.

To be able to explain the law and its structure in regard to pharmacists.
To be able to explain the provisions of the Pharmaceutical Affairs Act with regard to a

pharmacist’s license.

. To be able to explain the provisions of the Pharmaceutical Affairs Act with regard to the

profession of pharmacists.

To be able to summarize the provisions of the law with regard to other medical professions.

5. To be able to explain the provisions and significance of the Medical Service Act with regard

to medical ideals and the responsibilities of healthcare professionals.
To be able to explain the provisions and significance of the Medical Service Act with regard

to the system of medical provision.

7. To be able to summarize the management of personal information.

To be able to summarize the pharmacist’s responsibility under criminal and civil law

(including manufacturing law).
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@Laws and regulations governing the composition, effectiveness, and safety of pharmaceutical

products.

1.

To be able to explain the purpose of Law for Ensuring the Quality, Efficacy, and Safety of
Drugs and Medical Devices, and the definition of related products (such as pharmaceutical
products (prescription medicines, pharmacist's intervention required medicines,
over-the-counter medicines), quasi-pharmaceutical products, cosmetics, medical devices,

and biologics /tissue- engineered products).

. To be able to summarize the processes and provisions from development to approval of

pharmaceutical products.

3. To be able to summarize the systems and significance of a clinical trial.

To be able to explain the laws and regulations governing the producing and selling of related

products such as pharmaceutical products.

. To be able to explain post-marketing surveillance systems and post-marketing safety

measures.

. To be able to explain the laws and regulations governing pharmacies, drug sellers, and

medical device sellers.
To be able to explain the provisions of Law for Ensuring the Quality, Efficacy, and Safety of

Drugs and Medical Devices.

8. To be able to explain the significance and structure of the Japanese Pharmacopoeia.

9. To be able to explain the laws and regulations governing the management of biological

10.
11.

products and blood supply.
To be able to explain the relief system for adverse health effects.

To be able to explain the need and significance of the regulatory sciences.

(3 Laws and regulations governing pharmaceuticals used under supervision.

1.

To be able to explain the regulations governing narcotics, psychotropics, and precursors to

stimulants.

. To be able to summarize the prevention regulations governing psychostimulants, cannabis,

opium, and other prohibited substances.

. To be able to summarize the regulations governing poisonous and deleterious substances.

(8) The Universal Healthcare System in Japan and Health Economics

GIO: To understand the current situation and issues concerning medical treatment and welfare

provided under the social security system, and the roles of the pharmacist and her

significance.

(D The systems of medical, welfare, and long-term care services.

1.
2.
3.

To be able to explain the mechanisms and features of the Social Security System of Japan.
To be able to explain the Japanese health insurance system.

To be able to explain the Rules for Professionals in Charge of Healthcare Services under the
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Health Insurance Program.

To be able to summarize publicly funded healthcare systems.

To be able to summarize long-term care services.

To be able to summarize drug pricing criteria.

To be able to summarize the mechanisms of dispensing, medical service, and long-term care

fees.

(@ The economics of medicines and medical care.

1.

To be able to summarize the features of pharmacy business and the mechanisms of a

marketing system.

. To be able to summarize the trends of national healthcare expenditures.

3. To be able to explain generic medicines and their roles.

To be able to summarize the economic evaluation method of pharmacological therapy.

(4) The Roles of the Community Pharmacy and Pharmacists

GIO: To understand the current situation and issues concerning local healthcare, medical

treatments, and welfare. And for their improvement to understand the roles of pharmacies

and pharmacists.

(@ The roles of pharmacies in the community.

1.
2.
3.

To be able to explain the functions and duties of pharmacies in the community.

To be able to explain the significances of separation of dispensing and prescribing.

To be able to explain the significance of pharmaceutical management by the regular
pharmacy and pharmacist.

To be able to explain the role of the pharmacy and the concept of self-medication.

5. To be able to explain the role of the pharmacy in times of disaster.

6.

To be able to explain the role of the pharmacy to ensure appropriate medical expenses.

(@ Collaboration between social welfare, health, and medical systems and the role of pharmacists at

the community level.

1.
2.

To be able to explain the concept of an integrated community care system.
To be able to explain the roles of pharmacies and pharmacists supporting home medical and

in-home care services.

3. To be able to explain the role of a school pharmacist.

To be able to summarize available social resources in community social welfare, health, and
medical systems.
To emphasize community expected collaboration between medical, social welfare facilities,

and regional administration.
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C The Fundamentals of the Pharmaceutical Sciences
C1 The Physical Characteristics of Substances

GIO: To acquire the fundamentals of the structures of atoms and molecules, thermodynamics, and

reaction kinetics in order to understand the physical characteristics of substances.

(1) The Structures of Substances

GIO: To acquire the fundamentals of the structures of atoms and molecules forming substances and

chemical bonds.

(D Chemical Bonds
1. To be able to describe the modes of chemical bonding.
2. To be able to describe the fundamental concept of molecular orbitals and orbital
hybridization.
3. To be able to describe the concepts of conjugation and resonance.

(@Intermolecular Interactions

1.

S i

To be able to describe van der Waals forces.

To be able to describe electrostatic interactions and show examples.

To be able to describe dipole-dipole interactions and show examples.
To be able to describe dispersion forces and show examples.

To be able to describe hydrogen bonds and show examples.

To be able to describe charge-transfer interactions and show examples.

To be able to describe hydrophobic interactions and show examples.

(®Behavior of Atoms and Molecules

1.

S

To be able to describe the characteristics of electromagnetic waves and their interactions
with substances.

To be able to describe molecular vibration and rotation and electronic transition.

To be able to describe electronic and nuclear spins and their magnetic resonance.

To be able to describe refraction and polarization of light and optical rotation.

To be able to describe scattering and interference of light.

To be able to briefly describe crystal structures and diffraction phenomena.

(@Radiation and Radioactivity

1.
2.

To be able to describe the structures and radioactive disintegration of atoms.

To be able to list the types of ionizing radiation and describe their characteristics and
interactions with substances.

To be able to describe the physical characteristics of typical radionuclides.

To be able to describe nuclear reactions and radioactive equilibria.

To be able to briefly describe the principles and use of radiation measurement.

(2) The Energy and Equilibria of Substances
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GIO: To acquire the fundamentals of thermodynamics in order to understand the states of

substances.

(@ The Microscopic and Macroscopic States of Gases
1. To be able to describe the Van der Waals equation of state.
2. To be able to describe the relationship between molecular movement and the energy of
gases.

3. To be able to describe energy quantization and the Boltzmann distribution.

(@Energy

1. To be able to describe systems, surroundings, and boundaries in thermodynamics.
To be able to describe the first law of thermodynamics.

To be able to describe the difference between state functions and path functions.
To be able to describe isobaric, isochoric, isothermal, and adiabatic processes.

To be able to describe isochoric and isobaric heat capacities.

To be able to describe enthalpy.

R

To be able to describe enthalpy changes in chemical reactions.

(®Spontaneous Changes
1. To be able to describe entropy.
2. To be able to describe the second law of thermodynamics.
3. To be able to describe the third law of thermodynamics.
4. To be able to describe Gibbs energy.
5. To be able to predict the directions and degrees of spontaneous changes using

thermodynamic functions.

(@The Principles of Chemical Equilibria

1. To be able to describe the relationship between Gibbs energy and chemical potentials.

2. To be able to describe the relationship between Gibbs energy and equilibrium constants.
3. To be able to describe the effects of pressure and temperature on equilibrium constants.
4

. To be able to describe the principles of coupled reactions.

(5)Phase Equilibria
1. To be able to describe heat transfer associated with phase conversion.
2. To be able to describe phase equilibria and the phase rule.

3. To be able to describe phase diagrams.

(®)The Characteristics of Solutions
1. To be able to describe the colligative properties of dilute solutions.
2. To be able to describe activity and activity coefficients.
3. To be able to describe the concentration-dependent changes in the electric conductivity and

molar conductivity of electrolyte solutions.
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4. To be able to describe ionic strength.

@) Electrochemistry
1. To be able to describe the relationship between electromotive forces and Gibbs energy.

2. To be able to describe electrode potentials (oxidation-reduction potentials).

(8) Changes in Substances
GIO: To acquire the fundamentals of reaction kinetics in order to understand the conversion

processes of substances.

(®Reaction Kinetics

1. To be able to describe reaction orders and rate constants.

2. To be able to convert differential rate equations to integral rate equations.

3. To be able to describe the typical methods of determining reaction orders.

4. To be able to determine the reaction rates of typical (pseudo-)first-order reactions and
1dentify the rate constants.

5. To be able to describe the characteristics of typical compound reactions (reversible, parallel,
consecutive reactions, etc.).

6. To be able to describe the relationship between reaction rate and temperature.

7. To be able to describe typical catalyzed reactions (acid-base catalyzed reactions, enzymatic

reactions, etc.).

C2 Analysis of Chemical Substances
GIO: To acquire the fundamentals of identification and quantification of substances in order to be

able to analyze chemical substances (including drugs) properly.

(1) The Fundamentals of Chemical Analysis
GIO: To acquire the fundamentals of the use of chemical analytical equipment and the handling of

obtained measurements.

(DFundamentals of Analysis
1. To be able to use analytical equipment properly.
2. To be able to handle measurements properly.

3. To be able to describe the validation of analytical methods.

(2) Chemical Equilibria in Solutions

GIO: To acquire the fundamentals of chemical equilibria in solutions.

(@ Acid-base Equilibria
1. To be able to describe the concept of acid-base equilibria.
2. To be able to describe pHs and dissociation constants.

3. To be able to determine the pH of solutions.
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4.

To be able to describe buffering and buffers.

@ Types of Chemical Equilibria

1. To be able to describe complex/chelate formation equilibria.
2. To be able to describe precipitation equilibria.

3.
4

. To be able to describe distribution equilibria.

To be able to describe oxidation-reduction equilibria.

(8) Qualitative and Quantitative Analyses of Chemical Substances

GIO: To acquire the fundamentals of qualitative and quantitative analyses of chemical substances.

(@ Qualitative Analyses

1.
2.

To be able to describe the qualitative reactions of typical inorganic ions.
To be able to list the identification tests of the typical drugs included in the Japanese

Pharmacopoeia and describe them.

(@ Quantitative Analyses (Volumetric and Gravimetric Analyses

1.

To be able to describe the principles, operating procedure, and applications of neutralization
titration (including nonaqueous titration).

To be able to describe the principles, operating procedure, and applications of chelatometric
titration.

To be able to describe the principles, operating procedure, and applications of precipitation
titration.

To be able to describe the principles, operating procedure, and applications of
oxidation-reduction titration.

To be able to conduct volumetric analyses of the typical drugs included in the Japanese
Pharmacopoeia.

To be able to list the typical purity tests included in the Japanese Pharmacopoeia and
describe them.

To be able to describe the principles and operating procedure of gravimetric analyses

included in the Japanese Pharmacopoeia.

(4) Equipment-based Analytical Methods

GIO: To acquire the fundamentals of the principles and applications of equipment-based analytical

methods.

(@ Spectroscopic Analyses

1.

To be able to describe the principles and applications of ultraviolet-visible absorption
spectrophotometry.

To be able to describe the principles and applications of fluorometry.

3. To be able to describe the principles and applications of infrared (IR) absorption
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spectrophotometry.

To be able to describe the principles and applications of atomic absorption
spectrophotometry, inductively coupled plasma (ICP) emission spectrometry, and ICP mass
spectrometry.

To be able to describe the principles and applications of optical rotation determination
(optical rotatory dispersion).

To be able to analyze typical drugs included in the Japanese Pharmacopoeia using

spectroscopic methods.

(@ Nuclear Magnetic Resonance (NMR) Spectroscopy

1.

To be able to describe the principles and applications of nuclear magnetic resonance (NMR)

spectroscopy.

(®Mass Spectrometry

1.

To be able to describe the principles and applications of mass spectrometry.

(@X-ray Analyses

1.
2.

To be able to briefly describe the principles and applications of X-ray crystallography.

To be able to briefly describe the principles and uses of X-ray powder diffraction.

(5 Thermal Analyses

1.
2.

To be able to describe the principles of thermogravimetry.

To be able to describe differential thermal analysis and differential scanning calorimetry.

(5) Separation Analysis Methods

GIO: To acquire the fundamentals of separation analysis methods.

(@ Chromatography

1.
2.

5.

To be able to describe chromatographic separation mechanisms.

To be able to describe the characteristics and typical detection methods of thin-layer
chromatography.

To be able to describe the characteristics and typical detection methods of liquid
chromatography.

To be able to describe the characteristics and typical detection methods of gas
chromatography.

To be able to identify and quantify samples using chromatography.

(@Electrophoresis

1.

To be able to describe the principles and applications of electrophoresis.

(6) Analytical Techniques Used in Clinical Practice

GIO: To acquire the fundamentals of typical analytical techniques used in clinical practice.
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(®Preparation for Analysis
1. To be able to describe pretreatment methods appropriate for the purpose of analysis.
2. To be able to describe the significance of accuracy control and reference materials in clinical

analysis.

(@ Analytical Techniques

To be able to list typical analytical techniques used in clinical analysis.

To be able to describe the principles of immunochemical assays.

To be able to describe the principles of typical enzymatic analytical methods.

To be able to briefly describe typical dry chemistry methods.

A e

To be able to briefly describe typical diagnostic imaging techniques (X-ray testing, MRI,

ultrasound, endoscopy, nuclear medicine testing, etc.).

C3 The Characteristics and Reactions of Chemical Substances
GIO: To acquire the fundamentals of the structures, characteristics, reactions, separation methods,
and structure determination methods of typical organic compounds, and the structures and

characteristics of inorganic compounds in order to be able to understand chemical substances.

(1) The Fundamental Characteristics of Chemical Substances
GIO: To acquire the fundamentals of the nomenclature, electron configurations, reactions, and

three-dimensional structures of basic organic compounds.

@ Fundamentals

1. To be able to name typical compounds according to the [UPAC system.

2. To be able to describe typical compounds used in a pharmacy by their everyday names.

3. To be able to describe basic compounds using Lewis structures.

4. To be able to describe the relationship between the characteristics and resonance of organic
compounds.

5. To be able to define Lewis acids and bases as well as Broensted acids and bases.

6. To be able to understand the characteristics of basic organic reactions (substitution, addition,
and elimination) and classify them.

7. To be able to describe the structures and characteristics of reaction intermediates containing
carbon atoms (carbocations, carbanions, and radicals).

8. To be able to describe the processes of reactions using energy diagrams.

9. To be able to describe basic organic reaction mechanisms using arrows indicating the motion

of electrons.

(@ The Three-dimensional Structures of Organic Compounds
1. To be able to describe the difference between structural isomers and stereoisomers.
2. To be able to briefly describe the relationship between chirality and optical activity.

3. To be able to describe enantiomers and diastereomers.
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To be able to describe racemic and meso compounds.

5. To be able to describe the notations for absolute configurations and to draw the structures of

chiral compounds.

To be able to describe the stereoisomerism of carbon-carbon double bonds (cis-trans and E-Z
isomerism).

To be able to draw the structures of organic compounds using Fisher and Newman
projections.

To be able to describe the conformations of ethane and butane and their stability.

(2) The Structures and Reactions of Basic Organic Compounds

GIO: To acquire the fundamentals of the structures, characteristics, and reactivity of aliphatic and

aromatic compounds, which are basic organic compounds.

(@ Alkanes

1. To be able to describe the basic characteristics of alkanes.
2. To be able to illustrate the structural isomers of alkanes.

3.
4

. To be able to illustrate the hydrogen bond directions (axial and equatorial) in the chair

To be able to describe the factors that determine ring strain in cycloalkanes.

conformations of cyclohexanes.
To be able to describe the factors that determine the stable conformations of substituted

cyclohexanes.

(@ Alkenes and Alkynes

1.
2.

3.

To be able to list the typical addition reactions to alkenes and describe their characteristics.
To be able to list the typical oxidation and reduction reactions of alkenes and describe their
characteristics.

To be able to list the typical reactions of alkynes and describe their characteristics.

(®Aromatic Compounds

1.

To be able to describe the characteristics and reactivity of typical aromatic hydrocarbon
compounds.

To be able to describe the concept of aromaticity.

To be able to describe the reactivity, orientation, and effects of substituents in the
electrophilic substitution reactions of aromatic hydrocarbon compounds.

To be able to describe the characteristics of typical aromatic heterocyclic compounds in
relation to aromaticity.

To be able to describe the reactivity, orientation, and effects of substituents in electrophilic

substitution reactions of typical heteroaromatic rings.

(8) The Characteristics and Reactions of Functional Groups

GIO: To acquire the fundamentals of the characteristics and reactivity of organic compounds
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containing functional groups.

@®Overview
1. To be able to list typical functional groups and describe their characteristics.
2. To be able to conduct isolation and purification, using the characteristics of functional

groups.

(@Organohalogen Compounds
1. To be able to describe the basic characteristics and reactions of organohalogen compounds.
2. To be able to describe the characteristics of nucleophilic substitution reactions.

3. To be able to describe the characteristics of elimination reactions.

(3 Alcohols, Phenols, and Ethers
1. To be able to describe the basic characteristics and reactions of alcohols and phenols.

2. To be able to describe the basic characteristics and reactions of ethers.

(@Aldehydes, Ketones, Carboxylic Acids, and Carboxylic Acid Derivatives
1. To be able to describe the basic characteristics and reactions of aldehydes and ketones.
2. To be able to describe the basic characteristics and reactions of carboxylic acids.
3. To be able to describe the basic characteristics and reactions of carboxylic acid derivatives

(acid halides, acid anhydrides, esters, and amides).

(5)Amines

1. To be able to describe the basic characteristics and reactions of amines.

(& Electronic Effects

1. To be able to briefly describe the electronic effects of functional groups.

@) Acidity and Basicity
1. To be able to compare and describe the acidity of alcohols, phenols, carboxylic acids, and
carbon acids.

2. To be able to compare and describe the basicity of nitrogen-containing compounds.

(4) Structural Determination of Chemical Substances
GIO: To acquire the fundamentals of structural determination methods using typical instrumental
analyses including nuclear magnetic resonance (NMR), infrared absorption (IR), and mass

spectrometry.

(®Nuclear Magnetic Resonance (NMR)
1. To be able to briefly describe the information obtained from H and 13C NMR spectra.
2. To be able to give the approximate chemical shift values of typical protons in organic
compounds.

3. To be able to describe the meaning of the integrated values of tH NMR.
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4. To be able to describe the basic modes of splitting where 'H NMR signals are split by
adjacent protons (coupling).

5. To be able to determine the substructures of typical compounds based on 'H NMR.

@]Infrared Absorption (IR)
1. To be able to briefly describe the information obtained from IR spectra.
2. To be able to describe the characteristic IR spectral absorptions of basic functional groups

and assign them.

(®Mass Spectrometry
1. To be able to briefly describe the information obtained from mass spectra.
2. To be able to choose ionization methods appropriate for the analysis of compounds.
3. To be able to describe the types of peaks (base peaks, molecular ion peaks, isotopic peak, and
fragment peaks).

4. To be able to analyze the mass spectra of typical compounds.

(@ Comprehensive Practice
1. To be able to determine the structures of typical compounds, using typical instrumental

analytical methods.

(5) The Structures and Characteristics of Inorganic Compounds and Complexes
GIO: To acquire the fundamentals of the structures and characteristics of typical inorganic

compounds and complexes (including drugs).

(®Inorganic Compounds and Complexes
1. To be able to list typical representative elements and transition elements.
2. To be able to list the names, structures, and characteristics of typical inorganic oxides and
0x0 compounds.
3. To be able to list the names, structures, and characteristics of oxygen radicals and nitrogen
oxides.
4. To be able to describe the names, structures, and basic characteristics of typical complexes.

5. To be able to list typical inorganic compounds and complexes used as drugs.

C4 Biomolecules and Drugs
GIO: To acquire the fundamentals of the structures and characteristics of drug targets and drugs,
and the chemistry of biological reactions in order to be able to understand the biological

effects of drugs from the viewpoint of chemistry.

(1) The Structures and Chemical Properties of Drug-targeted Biomolecules
GIO: To acquire the fundamentals of the basic structures and chemical properties of drug-targeted

biomolecules.
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(@ The Chemical Structures of Drug-targeted Biopolymers

1.

2.

To be able to describe the chemical properties of small molecules (amino acids, sugars, lipids,
nucleotides, etc...) constituting typical biopolymers resulting from their structures.
To be able to describe the three-dimensional structures of drug-targeted biopolymers

(proteins, nucleic acids, etc.) and the chemical bonds and interactions that determine them.

(@Small Molecules Functioning in the Body

1.

To be able to briefly describe the structures and characteristics of typical endogenous

ligands of cell membrane receptors and intracellular (nuclear) receptors.

. To be able to describe the roles of typical coenzymes in enzymatic reactions from the

viewpoint of organic reaction mechanisms.

To be able to describe the biological reactions resulting from the structures of oxygen
radicals and nitric oxide from the viewpoint of chemistry.

To be able to describe the functions of typical metal ions and complexes present in the body

from the viewpoint of chemistry.

(2) Biological Reactions

GIO: To acquire the fundamentals of biological reactions that provide the basis for the actions of

drugs.

(®Phosphorus and Sulfur Compounds Functioning in the Body

1.

To be able to describe the structures and chemical characteristics of phosphorus compounds,
e.g. phosphorus acid derivatives, and sulfur compounds (thiols, disulfides, thioesters, etc...).
To be able to describe the biological functions of phosphorus compounds (e.g. phosphorus
acid derivatives) and sulfur compounds (thiols, disulfides, thioesters, etc.) based on their

chemical characteristics.

(@ Enzyme Inhibitors and Their Modes of Action

1.

To be able to describe the actions of irreversible enzyme inhibitors based on the reaction
mechanisms of enzymes.

To be able to describe how substrate analogs act as competitive inhibitors based on the
reaction mechanisms of enzymes.

To be able to describe how transition state analogs act as competitive inhibitors based on the

reaction mechanisms of enzymes.

(®Receptor Agonists and Antagonists

1.

2.

To be able to describe the differences between typical receptor agonists and antagonists,
comparing them to the structures of endogenous ligands.

To be able to explain why low-molecular endogenous ligand derivatives are used as drugs.

(@) Organic Reactions in the Body

1.

To be able to describe the metabolic reactions of typical biological molecules (fatty acids,
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cholesterols, etc.) from the viewpoint of organic chemistry.
2. To be able to describe xenobiotic metabolic reactions (e.g. metabolic activation of

carcinogens) from the viewpoint of organic chemistry.

(8) The Structures, Characteristics, and Actions of Drugs
GIO: To acquire the fundamentals that relate typical structures and characteristics of drugs to their

actions.

(@ Interactions Between Drugs and Biological Molecules
1. To be able to describe the interactions between drugs and biological molecules from the
viewpoint of chemistry (binding affinity and free-energy change, electronic effects, steric

effects, etc.).

(@ The Properties of Drugs Resulting from Their Chemical Structures
1. To be able to describe the physicochemical properties (acidity, basicity, hydrophobicity,
hydrophilicity, etc.) of drugs from their structures.
2. To be able to describe the chemical structures of drugs, such as prodrugs, that take

pharmacokinetics into consideration.

(3®Drug Components
1. To be able to briefly describe the pharmacophore of typical drugs.
2. To be able to briefly describe bioisosteres and show typical examples.
3. To be able to classify typical heterocycles contained in drugs based on their structures and

describe their characteristics as drug components.

(@ The Structures and Characteristics of Drugs Acting on Enzymes

1. To be able to list typical drugs that have nucleoside and nucleobase analogs and describe
their characteristics resulting from their chemical structures.

2. To be able to list typical drugs that have phenylacetate or phenylpropionate structures and
describe their characteristics resulting from their chemical structures.

3. To be able to list typical drugs that have sulfonamide structures and describe their
characteristics resulting from their chemical structures.

4. To be able to list typical drugs that have quinolone skeletons and describe their
characteristics resulting from their chemical structures.

5. To be able to list typical drugs that have beta-lactam structures and describe their
characteristics resulting from their chemical structures.

6. To be able to list typical peptide analog drugs and describe their characteristics resulting

from their chemical structures.

(5)The Structures and Characteristics of Drugs Acting on Receptors
1. To be able to list typical drugs that have catecholamine skeletons and describe their

characteristics resulting from their chemical structures.
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[\

. To be able to list typical acetylcholine analog drugs and describe their characteristics
resulting from their chemical structures.
3. To be able to list typical steroid analog drugs and describe their characteristics resulting

from their chemical structures.

N

. To be able to list typical drugs that have benzodiazepine and barbital skeletons and describe
their characteristics resulting from their chemical structures.
5. To be able to list typical opioid analog drugs and describe their characteristics resulting

from their chemical structures.

(&)The Structures and Characteristics of Drugs Acting on DNA
1. To be able to list drugs that bind to DNA (alkylating agents and cisplatins) and describe
their chemical structures and reaction mechanisms.
2. To be able to list drugs that intercalate into DNA and describe their structural
characteristics.

3. To be able to list drugs that break DNA strands and describe their structural characteristics.

(@) The Structures and Characteristics of Drugs Acting on Ion Channels
1. To be able to describe the characteristics of typical basic structures of drugs that act on ion

channels (e.g. dihydropyridines).

C5 Pharmacognosy (Naturally Derived Drugs)
GIO: To acquire the fundamentals of the sources, characteristics, and clinical applications of typical
crude drugs, and the isolation, structures, physical properties, and actions of natural

bioactive substances in order to be able to use natural substances as drugs.

(1) Animal, Plant, and Mineral Sources of Drugs

GIO: To acquire the fundamentals of sources, attributes, constituents, and quality evaluation.

(MMedicinal Plants
1. To be able to list the scientific names, parts used for medicinal purposes, and medicinal
effects of typical medicinal plants.
2. To be able to describe and identify typical medicinal plants based on their external
morphologies.
3. To be able to describe the major internal morphologies of plants.
4. To be able to describe the characteristics of plants whose handling is regulated by law

(cannabis and poppies).

(@ The Sources of Crude Drugs
1. To be able to list typical crude drugs (derived from plants, animals, algae, and fungi)
included in the Japanese Pharmacopoeia and describe their sources and parts used for

medicinal purposes.
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(3 Uses of Crude Drugs
1. To be able to describe the medicinal effects, constituents, and uses of typical crude drugs
(derived from plants, animals, algae, and fungi) included in the Japanese Pharmacopoeia.
2. To be able to describe typical crude drugs that may cause side effects and require caution

when used.

(@1dentification and Quality Evaluation of Crude Drugs

1. To be able to briefly describe the methods of identification and quality evaluation of crude
drugs.

2. To be able to describe the General Rules for Crude Drugs and Tests for Crude Drugs in the
Japanese Pharmacopoeia.

3. To be able to differentiate typical crude drugs.

4. To be able to describe the identification tests for typical crude drugs.

5. To be able to describe the purity tests for typical crude drugs.

(2) Microorganisms, Natural Products, and Derivatives
GIO: To classify and organize natural bioactive substances as drug sources based on their

structures and to acquire the fundamentals of their uses.

(D The Structures and Actions of Bioactive Substances Derived from Crude Drugs

1. To be able to classify typical bioactive substances derived from crude drugs based on their
chemical structures and briefly describe their biosynthetic pathways.

2. To be able to list typical bioactive substances derived from crude drugs that are classified as
lipids or carbohydrates and describe their actions.

3. To be able to list typical bioactive substances derived from crude drugs that are classified as
aromatic compounds and describe their actions.

4. To be able to list typical bioactive substances derived from crude drugs that are classified as
terpenoids or steroids and describe their actions.

5. To be able to list typical bioactive substances derived from crude drugs that are classified as

alkaloids and describe their actions.

(@ The Structures and Actions of Bioactive Substances Derived from Microorganisms
1. To be able to classify bioactive substances derived from microorganisms based on their
chemical structures.
2. To be able to list typical bioactive substances derived from microorganisms and describe

their actions.

(®Handling of Natural Bioactive Substances
1. To be able to briefly describe and conduct typical methods of extraction and

1solation/purification of natural bioactive substances.

(@) Uses of Natural Bioactive Substances
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1. To be able to list typical natural bioactive substances used as drugs and describe their uses.

2. To be able to list typical drugs developed through chemical modification of natural bioactive
substances and describe their uses and lead compounds.

3. To be able to list typical natural bioactive substances used as pesticides and cosmetics and

describe their uses.

C6 The Fundamentals of Biochemistry
GIO: To acquire the fundamentals of the structures of cells, which are the smallest units of
organisms, and biomolecules in order to be able to understand biochemistry at the cellular and

molecular levels.

(1) The Structures and Functions of Cells
GIO: To acquire the fundamentals of the structures and functions of cell membranes, organelles,

and cytoskeletons.

(®Cell Membranes
1. To be able to list typical biological materials that constitute cell membranes and describe
their functions at the molecular level.

2. To be able to describe endocytosis and exocytosis.

(@Organelles
1. To be able to describe the structures and functions of organelles (nuclei, mitochondria,

endoplasmic reticula, lysosomes, Golgi apparatus, peroxisomes, etc.) and ribosomes.

(3 Cytoskeletons

1. To be able to describe the structures and functions of cytoskeletons.

(2) The Fundamentals of Biomolecules

GIO: To acquire the fundamentals of the structures, characteristics, and roles of biomolecules.

(@ Lipids

1. To be able to describe the types, structures, characteristics, and roles of typical lipids.

(@ Carbohydrates
1. To be able to describe the types, structures, characteristics, and roles of typical
monosaccharides and disaccharides.
2. To be able to describe the types, structures, characteristics, and roles of typical

polysaccharides.

(3®Amino Acids

1. To be able to list amino acids and describe their characteristics based on their structures.

@Proteins
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1. To be able to describe the structures (primary, secondary, tertiary, and quaternary

structures) and characteristics of proteins.

(3)Nucleotides and Nucleic Acids
1. To be able to describe the types, structures, and characteristics of nucleotides and nucleic
acids (DNA and RNA).

(6)Vitamins

1. To be able to describe the types, structures, characteristics, and roles of typical vitamins.

@) Trace Elements

1. To be able to describe the types and roles of typical essential trace elements.

(®Identification and Quantification of Biomolecules
1. To be able to conduct qualitative and quantitative tests of lipids, carbohydrates, amino acids,

proteins, and nucleic acids.

(8) Proteins Responsible for Biological Functions
GIO: To acquire the fundamentals of the structures, characteristics, functions and metabolisms of

proteins responsible for biological functions.

(@ The Structures and Functions of Proteins
1. To be able to briefly describe proteins with various functions (enzymes, receptors, signaling
molecules, membrane transporters, carrier/transporter proteins, reserve proteins,

structural proteins, adhesion proteins, defensive proteins, and regulatory proteins.)

(@ The Maturation and Degradation of Proteins
1. To be able to describe the maturation process of proteins after translation (transport
between organelles and post-translational modification).

2. To be able to describe the intracellular degradation of proteins.

(3 Enzymes

1. To be able to describe the characteristics and kinetics of enzymatic reactions.

2. To be able to describe the roles of coenzymes and trace metals in enzymatic reactions.
3. To be able to describe typical regulatory mechanisms of enzyme activity.
4

. To be able to determine and analyze enzyme kinetics.

(@ Non-enzyme Proteins
1. To be able to describe the types, structures, and functions of membrane transporters.

2. To be able to describe the types, structures, and functions of plasma lipoproteins.

(4) The Fundamentals of Genetics

GIO: To acquire the fundamentals of the replication and expression of genes and their regulation.
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@ Overview
1. To be able to describe the mechanisms of the storage and expression of genetic information.

2. To be able to explain what DNA, genes, chromosomes, and genomes are.

(@ Molecules Carrying Genetic Information
1. To be able to describe the structures in chromosomes (nucleosomes, chromatins,
centromeres, telomeres, etc.).
2. To be able to describe the structures in genes (promotors, enhancers, exons, introns, etc.).
3. To be able to describe the types of RNA (hnRNA, mRNA, rRNA, tRNA, etc...) and their

functions.

(®Replication of Genes
1. To be able to describe the process of DNA replication.

(@ The Process and Regulation of Transcription and Translation
1. To be able to describe the process of transcription from DNA to RNA.
2. To be able to describe epigenetic transcriptional regulation.
3. To be able to describe transcriptional regulation by transcription factors.
4. To be able to describe RNA processing (cap structures, splicing, snRNP, poly-A chains, etc.).
5

. To be able to describe the process of translation of RNA to proteins.

(5)Gene Mutation and Repair
1. To be able to describe DNA mutation and repair.

(6§)Recombinant DNA
1. To be able to briefly describe genetic engineering techniques (gene cloning, cDNA cloning,
PCR, recombinant protein expression, etc.).
2. To be able to briefly describe genetically modified organisms (transgenic or knockout

animals, cloned animals, and genetically modified plants).

(5) The Fundamentals of Metabolism
GIO: To acquire the fundamentals of the production, storage, and use of bioenergy, and the
metabolism of carbohydrates, lipids, proteins, and nucleic acids that are responsible for these

functions.

@ Overview

1. To be able to describe the outline of energy metabolism.

(@ATP Production and Carbohydrate Metabolism
1. To be able to describe the glycolytic pathway and lactic acid production.
2. To be able to describe the citric acid cycle (tricarboxylic acid cycle; TCA cycle).
3. To be able to describe the electron transport chain (oxidative phosphorylation) and ATP

synthase.
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4. To be able to describe glycogen metabolism.

5. To be able to describe gluconeogenesis.

(®Lipid Metabolism
1. To be able to describe the biosynthesis and beta-oxidation of fatty acids.

2. To be able to describe the biosynthesis and metabolism of cholesterols.

(@Starvation and Repletion
1. To be able to describe energy metabolism in starvation, e.g. the use of ketone bodies.

2. To be able to describe the mechanisms of surplus energy storage.

(5 Other Metabolic Pathways
1. To be able to describe the metabolism of carbon and nitrogen in amino acid molecules (e.g.
the urea cycle).
2. To be able to describe the biosynthesis and degradation of nucleotides.

3. To be able to describe the pentose phosphate cycle.

(6) Intercellular Communication and Intracellular Signaling
GIO: To acquire the fundamentals of the modes and roles of intercellular communication and

intracellular signaling.

@ Overview

1. To be able to describe the modes of signaling in intercellular communication.

@Intracellular Signaling

1. To be able to describe intracellular signaling via receptors containing cell membrane
channels.

2. To be able to describe intracellular signaling from cell membrane receptors via the G protein
system.

3. To be able to describe intracellular signaling via phosphorylation of cell membrane receptor
proteins.

4. To be able to describe second messengers in intracellular signaling.

5. To be able to describe intracellular signaling via intracellular (nuclear) receptors.

(®Intercellular Communication
1. To be able to describe intercellular adhesion structures and the types and characteristics of
major cell adhesion molecules.

2. To be able to describe the types and characteristics of major extracellular matrix molecules.

(7) The Life Cycle of the Cell

GIO: To acquire the fundamentals of the cell cycle, cell division, and cell death.

(®Cell Division
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1. To be able to describe the cell cycle and its regulatory mechanisms.

2. To be able to describe the division of somatic and germ cells.

(@Cell Death

1. To be able to describe cell death (apoptosis and necrosis).

(3 Cancer Cells
1. To be able to describe the difference between normal cells and cancer cells.

2. To be able to briefly describe oncogenes and anti-oncogenes.

C7 Anatomy and Human Physiology
GIO: To acquire the fundamentals of the structure, functions, and regulation of the human body in

order to be able to understand human anatomy at the body, organ, and cellular levels.

(1) The Fundamentals of Human Anatomy

GIO: To acquire the fundamentals of genetics, ontogeny, and the structures and functions of organs.

(@ Genetics
1. To be able to briefly describe genes and the mechanisms of heredity.
2. To be able to briefly describe genetic polymorphism.
3. To be able to briefly describe typical genetic diseases.

(@ Ontogeny
1. To be able to briefly describe ontogenesis.

2. To be able to briefly describe the roles of stem cells and precursor cells in cell differentiation.

(3 Overview of Organ Systems
1. To be able to describe the names, morphologies, locations, and functions of the organs and
organ systems constituting the human body.
2. To be able to list typical cells constituting tissues and organs (epithelial, endothelial,
mesenchymal cells, etc...) and describe their morphological and functional characteristics.
3. To be able to identify the names and locations of various organs, using laboratory animals,
human phantoms, or simulators.

4. To be able to observe tissues and cells of typical organs under the microscope.

(@ Nervous System
1. To be able to briefly describe the central nervous system.

2. To briefly describe the peripheral nervous system (autonomic and somatic nervous systems).

(5 Skeletal and Muscular Systems
1. To be able to briefly describe bones and muscles.
2. To be able to list the names of typical skeletal muscles and joints and identify their

locations.
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(®Skin

1. To be able to briefly describe the skin.

@) Circulatory System
1. To be able to briefly describe the heart.

2. To be able to briefly describe the vascular system.

3. To be able to briefly describe the lymphatic system.

Respiratory System

1.

To be able to briefly describe the lungs and bronchi.

(9)Digestive System

1.

2.

To be able to briefly describe digestive tracts such as the stomach, small intestine, and large
intestine.

To be able to briefly describe the liver, pancreas, and gallbladder.

(9 Urinary System

1.

To be able to briefly describe the urinary system.

ADReproductive System

1.

To be able to briefly describe the reproductive system.

2 Endocrine System

1.

To be able to briefly describe the endocrine system.

@3 Sensory System

1.

To be able to briefly describe the sensory system.

(9 Blood and Hematopoietic System

1.

To be able to briefly describe the blood and the hematopoietic system.

(2) The Fundamentals of Human Physiology

GIO: To acquire the fundamentals of the types and mechanisms of action of typical transmitters

responsible for the information networks involved in the sustenance of the body.

(®Regulatory Mechanisms Controlled by the Nervous System

1.

4.

To be able to describe the regulatory mechanisms for the excitement and conduction of nerve

cells and synaptic transmission.

. To be able to list typical neurotransmitters and briefly describe their bioactivities and

mechanisms of action.

. To be able to briefly describe typical examples of the regulatory mechanisms for homeostasis

via the nervous and sensory systems.

To be able to describe the regulatory mechanisms for muscle contraction by nerves.

(@ Regulatory Mechanisms Controlled by Hormones and the Endocrine System
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1. To be able to list typical hormones and briefly describe their production organs, bioactivities,

and mechanisms of action.

(3®Regulatory Mechanisms Controlled by Autacoids
1. To be able to list typical autacoids and briefly describe their bioactivities and mechanisms of

action.

(@Regulatory Mechanisms Controlled by Cytokines and Growth Factors
1. To be able to list typical cytokines and growth factors and briefly describe their bioactivities

and mechanisms of action.

(5)Regulatory Mechanisms of Blood Pressure

1. To be able to briefly describe the regulatory mechanisms of blood pressure.

(&Regulatory Mechanisms of Blood Glucose

1. To be able to briefly describe the regulatory mechanisms of blood glucose.

@) Body Fluid Regulation
1. To be able to briefly describe the regulatory mechanisms of body fluids.
2. To be able to briefly describe the mechanisms of urine production and urine volume

regulation.

(®Body Temperature Regulation

1. To be able to briefly describe the regulatory mechanisms of body temperature.

(9)Blood Coagulation and Fibrinolytic System
1. To be able to briefly describe the mechanisms of blood coagulation and the fibrinolytic

system.

(9 Estrous Cycle Regulation

1. To be able to briefly describe the regulatory mechanisms of the estrous cycle.

C8 Biological Defense Mechanisms and Microorganisms
GIO: To acquire the fundamentals of biological defense mechanisms through immune reactions,
their failure, and typical pathogenic microorganisms in order to be able to understand the

changes that occur when homeostasis is disturbed.

(1) The Fundamentals of Immunology
GIO: To acquire the fundamentals of immune responses as the primary biological defense in the

human body.

(DBiological Defense
1. To be able to describe roles of physical, physiological, and chemical barriers and

complements to the invasion of foreign matters.
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2. To be able to describe the features of immune reactions (self/non-self recognition, specificity,
diversity, clonality, memory, and tolerance).
3. To be able to describe natural immunity and acquired immunity and their relationship.

4. To be able to describe humoral and cell-mediated immunity.

@Immunocompetent Tissues and Cells
1. To be able to list the tissues involved in immunity and describe their roles.
2. To be able to describe the types and roles of immunocompetent cells.

3. To be able to describe the major intercellular networks in immune reactions.

(3 The Mechanisms of Immunity at the Molecular Level

1. To be able to compare and describe the recognition of foreign matters in natural immunity
and acquired immunity.

2. To be able to describe the structures and functions of MHC antigens and their roles in
antigen presentation.

3. To be able to describe the diversity of antigen recognition (gene rearrangement) by T and B
cells and their activation.

4. To be able to describe the basic structures, types, and roles of antibody molecules.

5. To be able to list major cytokines involved in the immune system and briefly describe their

actions.

(2) The Fundamentals of the Human Immune Response
GIO: To acquire the fundamentals of the regulation and failure of immune responses and clinical

application of immune reactions.

(@ The Regulation and Failure of Immune Responses

1. To be able to describe the common symptoms, responsible cells, and reaction mechanisms of
inflammation.

2. To be able to classify allergies and to describe their responsible cells and reaction
mechanisms.

3. To be able to briefly describe autoimmune diseases and immunodeficiency syndromes.

4. To be able to describe the relationship between organ transplantation and immune reactions
(rejection, immunosuppressants, etc.).

5. To be able to describe the relationship between infections and immune responses.

6. To be able to describe the immune reactions involved in tumor elimination.

(@ Application of Immune Reactions
1. To be able to describe the principles and types of vaccines (live vaccines, inactivated vaccines,
toxoids, combination vaccines, etc.).
2. To be able to describe monoclonal and polyclonal antibodies.

3. To be able to briefly describe serotherapy and antibody drugs.
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4. To be able to perform tests based on antigen-antibody reactions (ELISA, Western blotting,
etc.).

(8) The Fundamentals of Microbiology

GIO: To acquire the fundamentals of the classification, structures, and life cycles of microorganisms.

@®Overview

1. To be able to describe the characteristics of prokaryotes, eukaryotes, and viruses.

(@Bacteria

1. To be able to describe the classification and characteristics of bacteria (phylogenetic
classification, Gram-positive vs. Gram-negative bacteria, aerobic vs. anaerobic bacteria,
etc...).

2. To be able to describe the structures and proliferation mechanisms of bacteria.

3. To be able to describe catabolism (respiration and fermentation) and anabolism in bacteria.

4. To be able to describe gene transmission (conjugation, transduction, and transformation) in
bacteria.

5. To be able to briefly describe drug-resistant bacteria and resistance acquisition mechanisms.

6. To be able to describe typical bacterial toxins.

(®Viruses
1. To be able to describe the structures, classifications, and proliferation mechanisms of

viruses.

(@Fungi, Protozoans, and Helminths
1. To be able to briefly describe the characteristics of fungi.

2. To be able to briefly describe the characteristics of protozoans and helminths.

(5)Disinfection and Sterilization
1. To be able to describe the concepts of sterilization, disinfection and sanitization, and
bacteriostasis.

2. To be able to describe typical sterilization and disinfection methods.

(®Detection Methods
1. To be able to perform Gram staining.
2. To be able to perform aseptic manipulation.

3. To be able to perform the isolation and pure culture of typical bacteria or fungi.

(4) Human Pathogenic Microorganisms
GIO: To acquire the fundamentals of human-microorganism relationships and pathogenic micro-

rganisms.

(@ The Establishment of Infection and Symbiosis
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1.

2.

To be able to describe the establishment of infection (sources, pathways, portals of entry,
etc...) and symbiosis, e.g. intestinal bacteria.

To be able to describe opportunistic infection and hospital-acquired infection.

(@ Typical Pathogens

1.

To be able to briefly describe DNA viruses (human herpes viruses, adenoviruses,

papillomaviruses, hepatitis B viruses, etc.).

. To be able to briefly describe RNA viruses (noroviruses, rotaviruses, polioviruses,

coxsackieviruses, echoviruses, rhinoviruses, hepatitis A viruses, hepatitis C viruses,
influenza viruses, measles viruses, rubella viruses, Japanese encephalitis viruses, rabies

viruses, mumps viruses, HIV, HTLV, etc.).

. To be able to briefly describe Gram-positive cocci (Staphylococcus, Streptococcus, et.) and

Gram-positive bacilli (Clostridium tetani, gas bacilli, Clostridium botulinum,
Corynebacterium diphtheria, Bacillus anthracis, Bacillus cereus, Clostridium difficile, etc.).
To be able to briefly describe Gram-negative cocci (Neisseria gonorrhoeae, Neisseria
meningitides, etc.) and Gram-negative bacilli (Hscherichia coli, Shigella dysenteriae,
Salmonella, Salmonella typhi, Yersinia, Klebsiella, Vibrio cholera, Bordetella pertussis,
Vibrio parahaemolyticus, Pseudomonas aeruginosa, Legionella, Haemophilus influenza,

etc.).

. To be able to briefly describe Gram-negative spirilla (Helicobacter pylori, Campylobacter

Jejuni/col, etc.) and Spirochaeta.
To be able to briefly describe acid-fast bacilli (Mycobacterium tuberculosis, Mycobacterium

leprae, etc.).

7. To be able to briefly describe Mycoplasma, Rickettsia, and Chlamydia.

To be able to briefly describe fungi (Aspergillus, Cryptococcus, Candida, Mucor,
Trichophyton, etc.).

To be able to briefly describe protozoans (Plasmodium, Tbxoplasma gondii, Trichomonas
vaginalis, Cryptosporidium, Entamoeba histolytica, etc.) and helminths (Ascaris, Trichuris,

Anisakis, Echinococcus, etc.).
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D Pharmacy for Public Health

D1 Health

GIO: To learn the basic knowledge, skills, and behavior regarding the nature and prevention of
diseases in contemporary society, as well as the basic knowledge, skills, and behavior
regarding nutrition and diet in order to be able to contribute to the promotion and

improvement of public health.

(1) Public Health
GIO: To understand the present situation of public health and its influential factors and to learn

the fundamentals of health statistics and epidemiology.

(D The History of Health and Disease
1. To be able to explain the history of the concepts of health and disease and the background of
the history.

(@Health Statistics
1. To be able to briefly explain the importance of the demography in order to understand the
present situation of health and the diseases of the population and their influential factors.
2. To be able to explain the indexes concerning demography and statistics of diseases and
wounds.
3. To be able to explain the changes in the dynamic trends of the population (such as mortality

rates, causes of death, etc.)

(3 Epidemiology
1. To be able to explain the role of epidemiology in disease prevention.
2. To be able to explain the three major factors of epidemiology (agent, environment, and host).
3. To be able to explain the types of epidemiology (descriptive, analytical, etc...) and their
methodologies.
4. To be able to explain and calculate odds ratio, relative risk, attributable risk, and confidence

interval for the evaluation of risk factors.

(2) Disease Prevention
GIO: To learn the present situation and the basics of prevention of infectious disease, life-style
related diseases, and occupational diseases in order to understand health and be able to

contribute to the prevention of diseases.

(@ The Fundamentals of Disease Prevention
1. To be able to explain disease prevention in terms of primary, secondary, and tertiary
prevention.

2. To be able to briefly explain Japanese health promotion policies (Health Japan 21, etc.).

(@Infectious Diseases and Infection Control
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1. To be able to explain infectious diseases of today (opportunistic infection, hospital-acquired
infection, emerging infectious diseases, and reemerging infectious diseases).

2. To be able to explain infectious diseases and their classification in the Infectious Disease
Law.

3. To be able to list major infectious diseases and explain preventative measures.

4. To be able to explain the importance and the methods of vaccinations.

(@ Life-style Related Diseases and Prevention
1. To be able to explain life-style related diseases and their trends.
2. To be able to list major risk factors of life-style related diseases and their preventative
measures.
3. To discuss the relationship between life-style related diseases and habits such as diet and

smoking.

(@Maternal and Child Health
1. To able to explain the importance of neonatal mass-screening and list major test items.
2. To be able to list major diseases transmitted from mother to child and to be able to explain

preventative measures.

(5)Workplace Safety and Hygiene
1. To be able to explain occupational hazards and occupational diseases.

2. To be able to explain workplace safety and hygiene control.

(3) Food and Health
GIO: To learn the basics of nutrition and functions of food and food hygiene in order to be able to

scientifically understand the influence of diet on our health.

@ Nutrition

1. To be able list the five major nutrients and explain their roles respectively.

2. To be able to briefly explain the digestive, absorption, and metabolic processes.

3. To be able to explain the major nutritional importance of the three major nutrients in food.

4. To be able to explain the function of food components other than the five major nutrients
(diet fiber, anti-oxidant, etc.).

5. To be able to explain the meanings of basal metabolic amount, respiratory quotient, and
estimated necessary energy amount that are related to energy metabolism.

6. To be able to explain the standard diet intake of Japanese people.

7. To be able to explain the major diseases caused by excess or deficiency of nutrients.

8. To be able to explain the importance of nutrients for the treatment of diseases.

(@ The Mechanisms of Food Additives and Laws for Food Safety
1. To be able to explain the mechanisms of the alteration of carbohydrates and proteins.

2. To be able to explain the mechanisms of the deterioration of oil and perform a deterioration
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test of oil.

3. To be able to explain the methods to avoid food deterioration (methods for preservation).

To be able to test carcinogens derived from foods and explain the mechanisms on how they

are generated.

5. To be able to list major food additives according to their usage and explain their functions.

To be able to explain food for special dietary uses and Health-promoting food.

7. To be able to explain legal regulations for food safety.

(®Food Poisoning and Food Contamination

1

. To be able to list major bacterial and viral food poisoning sources. 'To be able to explain the

microorganisms and foods that cause food poisoning and the symptoms and prevention

measures of food poisoning.

. To be able to list major natural poisons that cause food poisoning. To be able to explain the

causal substances, mechanisms of action, and the symptoms of food poisoning.

. To be able to list examples of food contamination by chemical substances (heavy metals,

pesticide residue, etc.) and mold and explain their influence on human health.

D2 Environmental Health

GIO:

To learn the basics, techniques, and attitudes about the effects of chemical substances on
human beings, the proper use, and the relationship between the global ecosystem, the
environment, and health in order to be able to contribute to maintaining a better

environment and to improve public health.

(1) The Effects of Chemical Substances and Radiation on Humans

GIO: To learn the basics of the toxicity of chemical substances in order to be able to properly use

chemical substances avoiding toxic actions on the human body.

(@ Chemical Substance Toxicity

1.

To be able to explain the basic processes of absorption, distribution, metabolism, and

excretion of major toxic substances.

. To be able to list major chemical substances that have a specific toxicity on the liver, kidneys,

and nerves.

. To be able to explain the acute and chronic toxicity of major toxic substances and pesticides

such as heavy metals, PCBs, and dioxins.
To be able to explain and showing examples of biophylactic factors to prevent harm caused

by heavy metals and active oxygen.

5. To explain and discuss the effect of drug abuse on the human body.

To be able to explain antidotal methodology for major toxicants.

7. To be able to briefly explain the testing method of major toxicants (including narcotics).

(@ Safety Assessment and Proper Use of Chemical Substances
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1. To discuss the proper use of chemical substances with respect to each purpose of use.

2. To be able to list and briefly explain major testing methodologies for the evaluation of the
results of toxicity tests.

3. To be able to briefly explain the dose-response relationship, threshold, and
no-observed-adverse-effect level (NOAEL), which are essential for toxicity tests.

4. To be able to explain safe intake levels (accepted daily intake levels) of chemical substances.

5. To be able to explain legal regulations (the Chemical Substances Control Law and the
Chemical Substances Managing Law) for preventing the adverse effects of toxic chemical

substances on the human body.

(® Carcinogens
1. To be able to list the mechanism of metabolic activation of substances such as carcinogens
and explain their reaction mechanisms.
2. To be able to explain the principle of genetic toxicity tests (Ames-test, etc.).

3. To be able to briefly explain the process of carcinogenesis (initiation, promotion, etc.).

(@ The Effects of Radiation on Humans
1. To be able to list ionizing radiations and explain their effect on a human body.
2. To be able to explain the interaction between major radioactive nuclides (natural and
artificial) and the human body.
3. To be able to briefly explain the method to protect ourselves from ionizing radiation.
4. To be able to list non-ionizing radiations (ultra-violet ray, infrared rays, etc.) and explain

their effects on organisms.

(2) The Fundamentals of Environmental Health
GIO: To learn the basics of the origin, measuring methods, influence on organism of environment
contamination substances and their prevention and elimination in order to be able to

conserve and maintain the global ecology and environment.

(@ The Environment and Ecosystems

1. To be able to explain the factors that cause global environmental problems and their effects
on people.

2. To be able to list the components of the ecosystem and explain their characteristics and
relationships.

3. To be able to list and explain the movement of chemical substances in the environment (such
as bioaccumulation).

4. To be able to explain international projects for the conservation of the global environment.

5. To discuss ecological problems as a member of the ecosystem.

(@ Conservation and Legal Regulations

1. To be able to explain the seven major types of pollution: air, water, soil, noise, vibration, land
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subsidence, and offensive odor, and their present situations as well as the four major
pollutions: Minamata disease, Minamata disease II, Yokkaichi asthma, and Itai-itai disease.
2. To be able to explain the principles of the Environment Basic Act.

3. To be able to explain the legal regulations to prevent pollution (air, water, and soil).

(® Water Safety

1. To be able to list the types and characteristics of raw water.
To be able to explain the method of water purification and the addition of hydrochloric acid.
To be able to list and measure the major check items of the standard of quality of tap water.
To be able to explain methods of sewage processing and drainage processing.

To be able to list and measure the major index of water contamination.

S

To be able to list major causes of eutrophication and the problems caused by eutrophication

and explain measures for the problem.

(@ Air Pollution
1. To be able to list major air pollutants and explain how they have been changing, their causes,
and effects on health.
2. To be able to measure major air pollutants.
3. To be able to briefly explain meteorological factors that affect air pollution (inversion layer,

etc.).

(®Indoor Environment
1. To be able to list major indexes to evaluate room environment and measure them.

2. To be able to explain the relationship between room environment and health.

(®Industrial Waste and Removal
1. To be able to list types of industrial waste and means of removal.
2. To be able to list problems in waste disposal and explain the measures to solve them.

3. To be able to explain manifest system.
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E Therapeutics: Clinical Pharmacology, Pharmacotherapy, and Pharmacokinetics
E1 Pharmacology, Pathophysiology, and Clinical Laboratory Tests
GIO: To understand the process of drug actions based on the knowledge regarding general diseases

and pharmacology.

(1) Pharmacology
GIO: To acquire fundamental knowledge of pharmacodynamics / kinetics of drugs on the body in

order to understand the appropriate use of drugs.

(®Pharmacology

1. To be able to describe dose-response relationships.

2. To be able to describe agonists (stimulants) and antagonists (blockers, inhibitors).

3. To describe the mechanism of action of drugs by explaining receptors, enzymes, ion-channels,
and transporters.

4. To list major receptors and describe physiological reactions when they are stimulated or
blocked.

5. To list major intracellular signaling systems related to the onset of the action of drugs and
describe physiological reactions when activated or inhibited.

6. To be able to describe the relationships between pharmacokinetics (absorption, distribution,
metabolism, excretion) and the onset of pharmacological effects.

7. To be able to describe, in a detailed manner, the factors (age, disease state, pregnancy, etc.)
that affect the selection and adjustment of drugs, dosages, or administrations.

8. To list major drug interactions derived from pharmacological effects and describe the
mechanisms.

9. To be able to describe drug dependencies and tolerances (with examples).

(@ Animal Experimentation
1. To be able to practice animal experiments in an ethical manner.
2. To be able to handle experimental animals appropriately.

3. To be able to perform representative drug administrations during animal experiments.

(3 The Japanese Pharmacopoeia

1. To describe the characteristics of biological assays listed in The Japanese Pharmacopoeia.

(2) Pathophysiology and Clinical Laboratory Tests
GIO: To acquire basic knowledges of a patient’s symptoms, conditions, and clinical laboratory tests

to estimate disease state.

@ Symptoms and Conditions
1. To describe the major diseases causing following symptoms and conditions, and to be able to
estimate the patient's disease state: shock, high blood pressure, low blood pressure, fever,

convulsions, unconsciousness and fainting, cyanosis, dehydration, general malaise, being

93



overweight, being underweight, jaundice, rash, anemia, bleeding tendencies, lymph node
swelling, edema, rapid heartbeat, palpitations, pleural effusion, chest pain, breathing
difficulties, cough and phlegm, hemoptysis, dizziness, headaches, paralysis and involuntary
movements, muscle weakness, abdominal pain, nausea and vomiting, swallowing difficulties,
anorexia, diarrhea, constipation, hematemesis and melena, abdominal distension (including
ascitic fluid), proteinuria, hematuria, urine and abnormal urination, menstrual
abnormalities, joint swelling and joint pain, back pain, memory impairment, sensory

abnormalities including numbness, nerve pain, visual impairment, and hearing impairment.

"

(@ Disease State and Laboratory test

1. To list the examination items for urinalysis and stool analysis and to describe the objectives
and abnormal values of the tests.

2. To list the examination items for blood, blood coagulation, and cerebrospinal fluid tests, and
to describe the objectives and abnormal values of the tests.

3. To list the examination items for blood, serum chemical, and to describe the objectives and
abnormal values of the test results.

4. To list the examination items for immunological tests and to describe the objectives and
abnormal values of the test results.

5. To list the examination items for arterial blood gas and to describe the objectives and
abnormal values of the test results.

6. To list the laboratory tests on major physiological function exams (heart, kidney, liver,
respiratory, etc.) , histopathological, and imaging exams, and to describe the objectives and
abnormal values of those test results.

7. To list the laboratory tests on microbial exams and describe the objectives and abnormal
values of the test results.

8. To list the laboratory tests on physical assessment exams and describe the objectives and

abnormal values of the test results.

(8) Common Disease States and an Overview on How to Make Clinical Decisions
GIO: To acquire the basic knowledge of medical therapy in general diseases and pharmacotherapy
in order to be a part of an inter-disciplinary team.
1. To describe the roles of drug, diet, and non-drug therapies (surgery, etc.) on major diseases.
2. To discuss the significance of drug therapy on major diseases based on disease state,

pharmacology, and pharmacokinetics.

(4) Medication Safety and Quality Improvement
GIO: To acquire the basic knowledge of adverse events (side effects, interactions), drug-induced
suffering, and drug abuse in order to avoid the risks of drugs.

1. To be able to describe the effect(s), side effect(s), and toxicity of drugs and their relationships.
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2. To be able to describe the difference(s) between side effects and adverse events.

3. To describe the drugs, physical tests, laboratory tests, and means to treat major side effects
and disease states such as: blood disorders, electrolyte abnormalities, liver failure, renal
failure, digestive disorders, circulatory disorders, mental disorders, skin disorders,
respiratory problems, drug allergies (including anaphylaxis shock), metabolic disorders, and
muscle disorders.

4. To discuss major drug scandals and drug abuse issues based on the point of view of health

risk management.

E2 Pharmacology, Pathophysiology, and Pharmacotherapy
GIO: To acquire basic knowledge of pharmacology, pathophysiology, and pharmacotherapy to
participate in appropriate drug therapy; considering proper drug selection,

dosage/administration, drug information/ safety, and guidelines.

(1) Drugs for Nervous System Disorders
GIO: To acquire basic knowledge of pharmacology, pathophysiology, and pharmacotherapy of drugs
for nervous system disorders and learn the basics of collecting and analyzing information for

the appropriate use of drugs.

(®Drugs Affecting the Sympathetic Nervous System

1. To list the major drugs that affect the sympathetic nervous system which modify the
functions of the governing organs, and describe their pharmacology, mechanism of action,
and major side effect(s).

2. To list the major drugs that affect the parasympathetic nervous system which modify the
function of the governing organs and describe their pharmacology, mechanism of action, and
major side effect(s).

3. To list the major drugs that affect ganglia and describe their pharmacology, mechanism of
action, and major side effect(s).

4. To be able to measure the efficacy of major drugs that affect the autonomic nervous system

by animal experiments.

(@ Drugs Affecting the Somatic Nervous System, Drugs for Muscle Disorders, Disease State and
Treatment

1. To be able to describe the pharmacological effect, mechanism of action, and major side effects
on drugs affecting sensory nerves.

2. To be able to describe the pharmacological effect, mechanism of action, and major side effects
on drugs affecting the motor nervous system.

3. To be able to measure the efficacy of major drugs that affect the sensory and motor nerves by
animal experiments.

4. To be able to describe the following diseases: progressive muscular dystrophy, Guillain-Barre

'(Guillain-Barre) syndrome, and myasthenia gravis.
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(®Drugs for the Central Nervous System, Disease State, and Treatment

1.

10.

11.

12.

To be able to describe the pharmacology (pharmacological effect, mechanism of action, major

side effects) and clinical applications of general anesthetics and hypnotic drugs.

. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major

side effects) and clinical applications (including the WHO three-step analgesic ladder) on

narcotic analgesics and non-narcotic analgesics.

. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major

side effects) and clinical applications on the central nervous system stimulants.

. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major

side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and

pharmacotherapy (drug selections, etc.) on schizophrenia.

. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major

side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on major depression, mania and depressive

disorder (bipolar disorder).

. To be able to describe pharmacology (pharmacological effect, mechanism of action, major side

effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and pharmacotherapy
(drug selections, etc.) on anxiety neurosis disorders (panic, general anxiety disorders),

psychosomatic disorder, and insomnia.

. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major

side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and

pharmacotherapy (drug selections, etc.) on epilepsy.

. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major

side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on cerebrovascular diseases (intracerebral
hemorrhage, cerebral infarction (thrombosis, embolism, transient cerebral ischemia), and

subarachnoid hemhorrages.

. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major

side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on Parkinson's disease.

To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on dementia (Alzheimer's, cerebrovascular
dementia).

To be able to describe pharmacology (pharmacological effect, mechanism of action, major side
effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and pharmacotherapy
(drug selections, etc.) on migraine(s).

To be able to measure the efficacy of drugs that affect the central nervous system by animal

experiments.
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13. To be able to discuss central nervous system disorders that may affect social life and the
significancy of pharmacotherapy.
14. To be able to discuss the following diseases: encephalitis, meningitis, multiple sclerosis,

amyotrophic lateral sclerosis, narcolepsy, drug addiction, and alcoholism.

(@ Chemical Structure and Drug Effect
1. To be able to briefly describe the basic chemical structures and effects (pharmacology,

pharmacokinetics) of major drugs that affect the nervous system.

(2) Immunosupressants, Anti-inflammatories, Drugs for Allergies, and Bone/Joint Disorders

GIO: To acquire basic knowledge of the pharmacology, pathophysiology, and pharmacotherapy of
drugs for immunosupressants, anti-inflammatories, drugs for allergies and bone/joint
disorders, and acquire the basics of collecting and analyzing information for the appropriate

use of drugs.

(@ Anti-Inflammatory Drugs
1. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) and clinical applications on anti-inflammatory drugs (steroids, non-steroids)
and anti-pyretic analgesic agents.
2. To be able to describe inflammation based on the mechanism of action of anti-inflammatory
drugs.

3. To be able to describe the process of wound healing.

(@Immunosupressants, Anti-inflammatories, Drugs for Allergies, Disease State, and Treatment

1. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) and clinical applications on drugs for allergies (anti-histamine, anti-allergy
drugs, etc.).

2. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) and clinical applications on drugs for immunosuppresants.

3. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on the following allergic diseases: atopic
dermatitis, urticarias, contact dermatitis, allergic rhinitis, allergic conjunctiviti, pollen
allegies, digestive allergies, and asthma.

4. To be able to describe the drugs, disease state (pathophysiology, symptoms, etc.) and
treatments for the following drug-induced allergies: Stevens-Johnson syndrome, toxic
epidermal necrosis, drug-induced hypersensitivity syndrome, and drug eruption.

5. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and

pharmacotherapy (drug selections, etc.) on anaphylaxis shock.
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6. To be able to describe the disease state (pathophysiology, symptoms, etc.) and
pharmacotherapy (drug selections, etc.) for the following diseases: psoriasis vulgaris, bullous
dermatosis, photodermatosis, and Behcet's disease

7. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) of the following organ-specific auto-immune
diseases: Grave's disease, Hashimoto's disease, pernicious anemia, Addison's disease, type 1
diabetes, myasthenia gravis, multiple sclerosis, idiopathic thrombocytopenic purpura,
autoimmune hemolytic anemia, and Sjogren's syndrome.

8. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) of systemic auto-immune diseases: systemic lupus
erythematosus, s cleroderma, polymyositis/dermatomyositis, and rheumatoid arthritis.

9. To be able to describe the disease state (pathophysiology, symptoms, etc.), pharmacotherapy
(drug selection, etc.) of rejection, graft-versus-host disease (GVHD) on the following organ

transplantations: kidney, liver, bone marrow, umbilical cord blood, and blood transfusion.

(3®Drugs for Bone/Joint, Calcium Metabolism Disorders, Disease State, and Treatment

1. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on rheumatoid arthritis.

2. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on osteoporosis.

3. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on osteoarthritis.

4. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on the following calcium metabolism disorders:
hyper (hypo-) parathyroidism, osteomalacia (including rickets), and hypercalcemia

associated with malignant tumors.

(@ Chemical Structure and Drug Effect
1. To be able to briefly describe the basic structures and effects (pharmacology,

pharmacokinetics) of major drugs such as immunosupressants, anti-inflammatories, and

drugs for allergies .

(8) Drugs for Cardiac, Hematological, Renal/Urinary Tract, and Reproductive Disorders
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GIO: To acquire the basic knowledge of the pharmacology, pathophysiology, and pharmacotherapy
of drugs for immunosupressants, anti-inflammatories, drugs for allergies, bone/joint
disorders, and learn the basics of collecting and analyzing information for the appropriate use

of drugs.

@ Drugs for Cardiac, Disease State, and Treatment

1. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease states (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) of the following arrhythmia and related diseases:
supraventricular premature contraction (PAC), premature ventricular contraction (PVC),
atrial fibrillation (AF), paroxysmal supraventricular tachycardia (PSVT), WPW syndrome,
ventricular tachycardia (VT), ventricular fibrillation (VF ), atrioventricular block, and long
QT syndrome.

2. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease states (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on acute and chronic heart failures.

3. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease states (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on ischemic heart disease (angina pectoris,
myocardial infarction).

4. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on the following hypertensions: essential
hypertension and secondary hypertension (including renal vascular hypertension and renal
hypertension).

5. To be able to briefly describe the following diseases: arteriosclerosis obliterans (ASO),
cardiogenic shock, valvular disease, and congenital heart disease.

6. To be able to measure the efficacy of circulatory drugs by animal experiments.

(@ Drugs for Blood and the Hematopoietic System, Disease States, and Treatment

1. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) and clinical applications on hemostatic drugs.

2. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) and clinical applications on anti-thrombotic drugs, anti-coagulants, and
thrombolytic drugs.

3. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on the following anemia: iron deficiency anemia,
megaloblastic anemia (pernicious anemia, etc.), aplastic anemia, autoimmune hemolytic

anemia (AIHA), renal anemia, and sideroblastic anemia.
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4

5

. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on disseminated intravascular coagulation (DIC).

. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease states (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on hemophilia, thrombotic thrombocytopenic

purpura (TTP), leukopenia, thromboembolism, leukemia, and malignant lymphoma.

(®)Drugs for the Urinary and Reproductive Systems, Disease States, and Treatment

1

8

. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) and clinical applications of diuretic drugs.

. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease states (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on acute and chronic renal failure

. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease states (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) of nephrotic syndrome.

. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease states (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on an over-active bladder and a under-active
bladder.

. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on the following urinary system diseases: chronic
kidney disease (CKD), glomerulonephritis, diabetic nephropathy, drug-induced nephropathy,
pyelonephritis, cystitis, urinary tract infection and urinary stones.

. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on the following reproductive system disease:
prostate hypertrophy, endometriosis, and uterine fibroids.

. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on drugs related to pregnancy, delivery, and
contraception.

. To be able to describe the following reproductive system diseases: abnormal pregnancy,

abnormal delivery, and infertility.

(@ Chemical Structures and Drug Effects

1

. To be able to briefly describe the basic structures and effects (pharmacology,

pharmacokinetics) of major drugs for the cardiac, urinary, and reproductive systems.
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(4) Drugs for Respiratory and Digestive Disorders
GIO: To acquire basic knowledge of pharmacology, pathophysiology, and pharmacotherapy of drugs
for respiratory and digestive disorders and to learn the basics of collecting and analyzing

information for the appropriate use of drugs.

(@ Drugs for Respiratory Disorders, Disease States, and Treatment

1. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on bronchial asthma.

2. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on chronic obstructive pulmonary disease (COPD).

3. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on interstitial pneumonia.

4. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) and clinical applications on antitussive, expectorant, and respiratory

stimulants.

(@ Drugs for Digestive Disorders, Disease States, and Treatment

1. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on following upper digestive disease:
Gastroesophageal reflux disease (including GERD), peptic ulcers, and gastritis.

2. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on inflammatory bowel diseases (ulcerative colitis,
Crohn's disease, etc.).

3. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on liver disease (hepatitis, liver cirrhosis (including
viral), drug-induced liver injury).

4. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on pancreatitis.

5. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and

pharmacotherapy (drug selections, etc.) on biliary tract diseases (cholelithiasis, cholangitis).
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6. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on functional gastrointestinal disorder (including
irritable bowel syndrome).

7. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on constipation and diarrhea.

8. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on nausea and vomiting.

9. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and

pharmacotherapy (drug selections, etc.) on hemorrhoids.

(®The Chemical Structures, Properties and Actions of Drugs
1. To be able to briefly describe the basic structures and effects (pharmacology,

pharmacokinetics) of drugs for respiratory and digestive disorders.

(5) Drugs for Metabolic and Endocrine Disorders
GIO: To acquire the basic knowledge of the pharmacology, pathophysiology, and pharmacotherapy
of drugs for endocrine and metabolic disorders and to learn the basics of collecting and

analyzing information for the appropriate use of drugs.

(@ Drugs for Metabolic Disorders, Disease State, and Treatment

1. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on diabetes and its complications

2. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on dyslipidemia.

3. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and

pharmacotherapy (drug selections, etc.) on hyperuricemia and gout.

(@ Drugs for Endocrine Disorders, Disease States, and Treatment
1. To be able to describe pharmacology (pharmacological effect, mechanism of action, major side
effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and pharmacotherapy
(drug selections, etc.) on sex hormone-related drugs.
2. To be able to describe pharmacology (pharmacological effect, mechanism of action, major side
effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and pharmacotherapy

(drug selections, etc.) on Basedow (Grave's) disease.
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3. To be able to describe pharmacology (pharmacological effect, mechanism of action, major side
effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and pharmacotherapy
(drug selections, etc.) on thyroiditis (chronic (Hashimoto's disease), subacute).

4. To be able to describe pharmacology (pharmacological effect, mechanism of action, major side
effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and pharmacotherapy
(drug selections, etc.) on diabetes insipidus.

5. To be able to describe pharmacology (pharmacological effect, mechanism of action, major side
effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and pharmacotherapy
(drug selections, etc.) on following diseases: acromegaly, hyperprolactinemia,
hypopituitarism, ADH syndrome of inappropriate secretion (SIADH), hyperparathyroidism,
hypothyroidism, Cushing syndrome, aldosteronism, pheochromocytoma, adrenal

insufficiency (acute, chronic), endometriosis and Addison's disease.

(3 Chemical Structure and Drug Efficacy
1. To be able to briefly describe the basic structures and effects (pharmacology,

pharmacokinetics) of drugs for metabolic and endocrine system.

(6) Drugs for Ophthalmological, Ear/Nose/Throat, and Dermatological Disorders
GIO: To acquire basic knowledge of the pathophysiology, pharmacology, mechanism of action, and
side effects of drugs for ophthalmological, ears/nose/throat, and dermatological disorders, and

gain the basics of collecting and analyzing information for the appropriate use of drugs.

(®Drugs for Ophthalmological Disorders, Disease state and Treatment

1. To be able to describe pharmacology (pharmacological effect, mechanism of action, major side
effects) of the drugs, disease states (pathophysiology, symptoms, etc.), and pharmacotherapy
(drug selections, etc.) on glaucoma.

2. To be able to describe pharmacology (pharmacological effect, mechanism of action, major side
effects) of the drugs, disease states (pathophysiology, symptoms, etc.), and pharmacotherapy
(drug selections, etc.) on cataract.

3. To be able to describe pharmacology (pharmacological effect, mechanism of action, major side
effects) of the drugs, disease states (pathophysiology, symptoms, etc.), and pharmacotherapy
(drug selections, etc.) on age-related macular degeneration.

4. To be able to briefly describe conjunctivitis, retinopathy, uveitis, and retinitis pigmentosa.

(@ Drugs for Ears/Nose/Throat Disorders, Disease state and Treatment
1. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease states (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on dizziness (motion sickness, Meniere (Meniere's)
disease, etc.).
2. To be able to briefly describe the following diseases: allergic rhinitis, hay fever, sinusitis,

otitis media, pharyngitis, tonsillitis, and epiglottitis.
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(3® Drugs for Dermatological Disorders, Disease state and Treatment

1. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease states (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on atopic dermatitis.

2. To be able to describe pharmacology (pharmacological effect, mechanism of action, major side
effects) of the drugs, disease states (pathophysiology, symptoms, etc.), and pharmacotherapy
(drug selections, etc.) on skin fungal disease

3. To be able to describe pharmacology (pharmacological effect, mechanism of action, major side
effects) of the drugs, disease states (pathophysiology, symptoms, etc.), and pharmacotherapy
(drug selections, etc.) on decubitus.

4. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease states (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on urticaria, drug eruption, bullous dermatosis,

psoriasis, contact dermatitis, and photodermatosis.

(@ Chemical Structure and Drug Effect
1. To be able to briefly describe the basic structures and effects (pharmacology,
pharmacokinetics) of drugs for ophthalmological, ears/nose/throat, and dermatological

disorders

(7) Drugs for Infectious Diseases and Cancers
GIO: To acquire basic knowledge of pharmacology, pathophysiology, and pharmacotherapy of drugs
for infectious diseases and cancers, and learn the basics of collecting and analyzing

information for the appropriate use of drugs.

(D Antibacterial drugs
1. To be able to describe the pharmacology (pharmacological effect, mechanism of action,
antibacterial spectrum, major side effects, interactions, tissue absorption) and clinical
applications on B- lactams, tetracyclines, macrolides, aminoglycosides, new quinolones,
glycopeptide-based, anti-tuberculosis drugs, sulfa drugs (including the ST case agent), and
other antibacterial drugs.
2. To be able to list the major biological agents (vaccines, etc.) related to bacterial infection and

describe their mechanism(s) of action.

(@ Antibacterial Drug Resistance
1. To be able to describe the mechanism of resistance acquisition of major anti-bacterial drugs,

and how to deal with drug-resistant bacteria.

(®Drugs for Bacterial Infection, Disease States, and Treatment
1. To be able to describe the disease states (pathophysiology, symptoms, etc.), infection route,

prevention method and pharmacotherapy (drug selections, etc.) on the following respiratory
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infections: upper respiratory infection (common cold syndrome), bronchitis, tonsillitis,
bacterial pneumonia, pulmonary tuberculosis, Legionella infection, pertussis, and
mycoplasma pneumonia.

2. To be able to describe the disease states (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on the following gastrointestinal infections: acute
appendicitis, cholecystitis, cholangitis, pathogenic E. coli infection, food poisoning,
Helicobacter pylori infection, dysentery, cholera, typhoid, paratyphoid, and
pseudomembranous colitis.

3. To be able to describe the disease states (pathophysiology, symptoms, etc.), and

pharmacotherapy (drug selections, etc.) on the following sensory tract infections: sinusitis,
otitis media, and conjunctivitis.

4. To be able to describe the disease states (pathophysiology, symptoms, etc.), and

pharmacotherapy (drug selections, etc.) on the following urinary tract infections:
pyelonephritis, cystitis, and urethritis.

5. To be able to describe the disease states (pathophysiology, symptoms, etc.), and

pharmacotherapy (drug selections, etc.) on the following sexually transmitted diseases:
syphilis, gonorrhea, and chlamydia.

6. To be able to describe the disease states (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on encephalitis and meningitis.
7. To be able to describe the disease states (pathophysiology, symptoms, etc.), and

pharmacotherapy (drug selections, etc.) on the following bacterial skin infections: contagious
impetigo, erysipelas, carbuncle, folliculitis, and leprosy.

8. To be able to describe the disease states (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on infective endocarditis and pleurisy.

To be able to describe the route of transmission, prevention, disease states (pathophysiology,

symptoms, etc.), and pharmacotherapy (drug selections, etc.) on hospital-acquired infections

caused by the following drug-resistant bacteria: MRSA, VRE, Serratia, and pseudomonas
aeruginosa, etc.

10. To be able to describe the disease state (pathophysiology, symptoms, etc.), route of
transmission, prevention, and pharmacotherapy (drug selections, etc.) on the following

systemic bacterial infections: diphtheria, fulminant group A B-hemolytic streptococcus

infection, neonatal group B streptococcal infection, tetanus, and sepsis.

@Drugs for Viral Infections and Prion Diseases, Disease States, and Treatment

1. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, prevention, disease state (pathophysiology, symptoms, etc.), and

pharmacotherapy (drug selections, etc.) of Herpes virus infections (herpes simplex,
varicella-zoster).
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2. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on cytomegalovirus infections.

3. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, routes of transmission, prevention, disease states (pathophysiology,
symptoms, etc.) and pharmacotherapy (drug selections, etc.) of influenza.

4. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, routes of transmission, prevention, disease state (pathophysiology
(acute hepatitis, chronic hepatitis, cirrhosis, liver cell carcinoma), symptoms, etc.) and
pharmacotherapy (drug selections, etc.) of viral hepatitis (HAV, HBV, HCV).

5. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, routes of transmission, prevention, disease states (pathophysiology,
symptoms, etc.) and pharmacotherapy (drug selections, etc.) of acquired immune deficiency
syndrome (AIDS).

6. To be able to describe the routes of transmission, prevention, disease states (pathophysiology,
symptoms, etc.), and pharmacotherapy (drug selections, etc.) of the following virus infections
(including prion diseases): erythema infectious, hand-foot-and-mouth disease, infectious
mononucleosis, roseola infantum, pharyngoconjunctival fever, viral diarrhea, measles,

rubella, mumps, common cold syndrome, and Creutzfeldt-Jakob disease.

(5)Drugs for Fungal Infections, Disease State, and Treatment
1. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) and clinical applications of antifungal drugs.
2. To be able to describe the disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) of the following fungal infections: skin mycosis,

candidiasis, pneumocystis pneumonia, pulmonary aspergillosis, and cryptococcosis.

(&)Drugs for Protozoal and Parasitic Infections, Disease States, and Treatment

1. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease states (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) of the following protozoal infections: malaria,
toxoplasmosis, trichomoniasis, and amoebic dysentery.

2. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects) of the drugs, disease states (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) of the following parasitic infections: ascariasis,

pinworm disease, and anisakiasis.

@) Malignant Tumors
1. To describe the definition of tumors (the differences between benign and malignant).
2. To briefly describe the following contents of malignant tumors (cancers): histological type

classifications, stagings, tumor exams (cytodiagnosis, tissue diagnosis, diagnostic imaging,
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tumor markers (including mutant gene and gene products)), epidemiology of malignant
tumors (trends in morbidity and mortality), risks of malignant tumors, and prevention
measures.

3. To describe the significance of drug therapy in the treatment of cancers.

Drugs for Malignant Tumors, Disease States, and Treatment

1. To be able to describe the pharmacology (pharmacological effect, mechanism of action, major
side effects, interactions and tissue migration) of drugs and clinical applications of the
following anti-cancer drugs: alkylating agents, antimetabolites, antitumor antibiotics,
mitotic inhibitors, topoisomerase inhibitors, hormonal agents, platinum agents, and
molecular targeted therapy, etc.

2. To be able to escribe the mechanism of resistance acquisition of anti-cancer drugs.

3. To be able to describe treatments to reduce the following major side effects of anti-cancer
drugs: diarrhea, nausea, vomiting, leukopenia, and skin disorders including hand-foot
syndrome and thrombocytopenia.

4. To be able to briefly describe the major chemotherapy regimens (FOLFOX, etc.) including the
make-up of the drugs, roles, side effects, and target diseases.

5. To be able to describe the disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) on following leukemia: acute (chronic) myelogenous
leukemia, acute (chronic) lymphocytic leukemia, adult T-cell leukemia (ATL)

6. To be able to describe the disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) of malignant lymphoma and multiple myeloma.

7. To be able to describe the disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) of osteosarcoma.

8. To be able to describe the disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) of the following digestive system cancers: stomach,
esophageal, liver, colon, gallbladder, bile duct, and pancreatic.

9. To be able to describe the disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) of lung cancer.

10. To be able to describe the disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) of the following cancers of the head/neck and
sensory organs: brain tumors, retinoblastoma, larynx, pharynx, nasal cavity, paranasal
sinuses, and oral cavity malignancies.

11. To be able to describe the disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) of the following genital cancers: prostate, uterine,
and ovarian.

12. To be able to describe the disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) of the following renal and urinary tract cancers:
kidney and bladder.
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13. To be able to describe the disease state (pathophysiology, symptoms, etc.), and
pharmacotherapy (drug selections, etc.) of breast cancer.

(9 Terminal and Palliative Care

1. To be able to describe disease state (pathophysiology, symptom, etc.) and treatments for the
terminal stages of cancer.

2. To describe disease state (pathophysiology, symptoms) and pharmacotherapy (drug selections,
etc.) on treatments for pain associated with cancer.

(9 Chemical Structure and Drug Effect

1. To be able to briefly describe the basic structures and effects (pharmacology,

pharmacokinetics) of drugs for pathogenic microorganisms and malignant neoplasms.

(8) Biologics, Cell Therapy, and Genomics

GIO: To acquire basic knowledge of treatments utilizing proteins, genomics and cell agents for
appropriate use with ethical considerations. To acquire the basics on the use of genomics.
(®Recombinant Pharmaceutical Products
1. To be able to describe the characteristics and significance of recombinant pharmaceuticals.
2. To be able to list major recombinant pharmaceuticals.
3. To be able to briefly describe the safety of recombinant pharmaceuticals.

(@ Gene Therapy

1. To be able to briefly describe the mechanisms, methods and procedures of gene therapies,
and to explain the current status in regard to ethical issues.

(3 Transplantation Therapy Utilizing Cells and Tissues

1. To be able to briefly describe the mechanisms, methods and procedures of transplant

therapies, and explain the current status with ethical issues on utilizing genomic
information.

2. To be able to describe transplant therapies utilizing isolated or cultured tissues.

3. To be able to describe transplant therapies utilizing blood stem cells derived from umbilical
cord blood, peripheral blood, and bone marrow.

4. To be able to briefly describe cell transplant therapies utilizing embryonic stem cells (ES
cells) and induced pluripotent stem cells GPS cells).

(9) Over-the-counter and Behind-the-counter Drugs and Self-medication
GIO: To acquire basic knowledge of behind-the-counter, over-the-counter drugs and self-medication

in order to contribute to the community health and medical care by offering the appropriate

drug therapy. To acquire basic knowledge of collecting appropriate information for drug
therapy.
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1. To be able to briefly describe the role of pharmacists caring for the health of the community,
health promotion, and self-medication.

2. To be able to describe both over-the-counter and behind-the-counter drugs and list the major
drugs by risk categories: Class-1, -2, and -3.

3. Based on major symptoms, to list the diseases that appear to be highly related and diseases
not to be overlooked.

4. To be able to collect certain patient information to determine either over-the-counter or
behind-the-counter drugs, or to recommend patients to go for a medical consultation.

5. To be able to list over-the-counter and behind-the-counter drugs for self-medication which
can be used to treat the following diseases and symptoms; fever, pain, itchiness, digestive
and respiratory symptoms, allergies, bacterial/fungal infections or lifestyle-related diseases.

6. To be able to describe health improvement methods (including exercise, diet, supplements,
and health-promoting foods) and to explain the significance of the method in maintaining/
promoting people's health.

7. To be able to describe major interactions between the following drugs; over-the-counter and
behind-the-counter drugs, prescription drugs, supplements, and health promoting foods.

8. To be able to collect and evaluate information regarding therapeutic outcomes and side

effects of over-the-counter and behind-the-counter drugs.

(10) Kanpo Medicines
GIO: To acquire basic knowledge of Kanpo medicines, including disease concepts, indications, side

effects and precautions.

@ Fundamentals of Kanpo medicine
1. To be able to briefly describe the characteristics of herbal medicines.
2. To be able to describe the following basic words of Kanpo medicines: Yin-Yang, Xu-shi,
Cold/Heat. Exterior/Interior, Qi/Blood/Fluid, and Patterns.
3. To be able to describe systematic classification of Kanpo medicines based on the mixture of
ingredients.
4. To be able to describe the differences between Kanpo and western medicines, home remedies,

supplements, and health promoting foods.

(@ Application of Kanpo Medicines
1. To be able to briefly describe the diagnostic methods, patient approach such as, conditions
and disease states, and treatments on Kanpo medicine.
2. To be able to describe with examples regarding Patterns, symptoms, and diseases of Kanpo
medicines listed in Japanese pharmacopoeia.

3. To be able to describe the significance of herbal treatments in modern medicine.

(3 Precautions of Kanpo Medicines

1. To be able to describe with examples on side effects and precautions on Kanpo medicines.
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(11) Therapeutics Optimization

GIO: To acquire basic knowledge of collecting and analyzing information for treatments and

appropriate use of drugs in order to contribute to the optimal drug therapy.

(@ Comprehensive Exercises

1. To discuss optimal drug therapies based on patient and drug information.

2. To discuss treatments for overdosing toxicity (including antidotes).

3. To list complications associated with long-term care and discuss their drug therapy.

E3 Essential Medical Information

GIO: In order to provide necessary information for pharmacotherapy to inter-professional team,

develop a pharmaceutical care plan, and solve clinical problems, acquire fundamental
knowledge and skills of delivering and applying clinical drug information and patient

information into clinical problems.

(1) Drug Information

GIO: To acquire fundamental knowledge and skills of applying drug information, EBM, biostatistics,

and clinical research designs and analytics.

(@ The Fundamentals of Drug Information

1.
2.

To be able to identify essential drug information for drug administration and handling.
To be able to briefly describe which professionals (governmental, clinical, and

pharmaceutical) provide drug information and what roles those professionals play.

. To be able to briefly describe investigational drugs including generic medicines process

overview and drug information data related those trials.
To be able to briefly describe Outline of Post-marketing Safety Measures and drug
information data related those measures.

To be able to briefly describe major regulations such as GCP, GVP, GPSP, RMP, et.al and

Regulatory Science.

(@Drug Information Resources

1.
2.
3.

To be able to briefly describe primary, secondary, and tertiary resources.

To list major secondary and tertiary resources, and explain each characteristic.

To be able to briefly describe drug information provided by MHLW, PMDA, and
Pharmaceuticals.

To explain the legal roles of package inserts.

5. To list the items (Boxed Warnings and Precautions, Contraindications, Indication and Usage,

6.

Dosage and Administration, Cautions, etc.) in package insert and explain each item.

To distinguish the role of Drug Interview Forms and Package Inserts.

(3 The Clinical Applications of Drug Information
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. To select the appropriate date (usage, adverse reactions, interaction, identification,

pregnancy and nursing, toxicity, etc.) and apply drug information skills proficiently.

To understand and search appropriate use of keywords, medical subject-heading (MeSH),
and other thesauruses using the most common secondary literature sources.

To identify the items for evaluating the reliability and scientific validity of drug
information.

To evaluate the quality of drug information about clinical trials published by primary
literature and tertiary literature.

To explain the measurements and ethical issues (intellectual property and confidentiality) in

applying drug information.

@EBM

1.
2.

4.

To explain the overview of “evidence based medicine” and the approach of EBM.
To identify the advantages and disadvantages of study designs (RCT, cohort study, case

controlled study, etc.), and describe the evidence level of each study design.

. To be able to briefly describe critical literature evaluation, and identify internal validity

(accuracy and reproducibility) and external validity (possibility of generalization). [cf. E3(1)]

To understand overview of meta-analysis and be able to explain the results.

(5 Biostatistics

1.

To explain and distinguish basic statistical values in clinical trials (mean, median, standard
deviation, standard error, confidence interval, etc.)
To explain the overview of the null hypothesis and distinguish statistical test and

estimation.

. To be able to briefly describe basic distributions (normal, ¢ binomial, Poisson, chi-square,

and F).

To list major parametric tests and non-parametric tests, and explain of usage

5. To demonstrate differentiate tests between two groups (t test. chi-square test, etc.).

To be able to briefly describe the overview of major regression analysis (liner regression,
logistic regression, etc.), and tests for correlation coefficient.
To be able to briefly describe the overview of basic survival time analysis (Kaplan Meier

survival curve, etc.)

(6)Clinical Study Design and Analysis

1.

To be able to briefly describe major clinical study design (interventional study, observational

study), and explain each characteristics.

. To be able to briefly describe bias and confounding.

. To be able to briefly describe major epidemiology study designs in observational study (case

study, summary report of cases, case controlled study, nested case controlled study, case
cohort study, etc.).

To be able to briefly describe the algorithms used to determine causality in adverse drug
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reaction.

5. To describe the difference between superiority test and non-inferiority test.

To be able to briefly describe study designs in interventional study (sample size,

randomization, blinding, etc.).

7. To be able to briefly describe some considerations in analyzing statistically.

To explain differences endpoints in interventional study (true endpoint and surrogate
endpoint, primary endpoint and secondary endpoint) by examples

To be able to describe and calculate the major parameters of results (efficacy and safety) in
clinical trials (relative risks, relative risk reduction, absolute risks, absolute risk reduction,

numbers of patients needed to treat, odds ratios, incidence rates, and incidence proportions).

@)Drug Evaluation

1.
2.

To describe considerations of producing the formulary in hospital and community pharmacy.
To compare and evaluate efficacy and safety in major allogeneic same effect drugs using

drug information.

. To compare and evaluate quality, safety, economy in brand and generic drugs using drug

information.

(2) Patient Information

GIO: To acquire the fundamental items obtaining and assessing patient information.

(D The Fundamentals of Patient Information

1.
2.

To list the basic patient information necessary to determine pharmacotherapies.

To List the resource of patient information, and explain these differences.

(@Clinical Assessment

1.
2.
3.

To explain problem oriented system(POS)
To explain about SOAP and recording patient information.
To be able to briefly describe patient information necessary to evaluate drug efficacy and

adverse drug reaction.

. To explain the importance of privacy policy and management of patient information.

(8) Personalized Medicine

GIO: To acquire the fundamental issues about personalized pharmacotherapy

(DPharmacogenetics

1.

To give examples and explain the major genetic factors influencing drug main effects and

side effects.

. To give examples and explain the major genetic factors (e.g. gene mutation in drug

metabolism and transporter) influencing pharmacokinetics

. To give examples and explain pharmacotherapy considering pharmacogenomics.
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(@Age Factors
1. To describe the concerns of pediatric pharmacotherapy in pharmacokinetics: low birth
weight baby, new born baby, infant child.
2. To describe the concerns of geriatric pharmacotherapy in pharmacokinetics in terms of

elderly people.

(3 Special Populations (e.g., liver dysfunction, renal dysfunction , and heart diseases,) for
prescription and nonprescription medications
1. To describe the concerns of pharmacokinetics and pharmacotherapy and pharmaceutical
care plans in kidney disease and renal dysfunction.
2. To describe the concerns of pharmacokinetics and pharmacotherapy and pharmaceutical
care plans in liver disease and live dysfunction.
3. To describe the concerns of pharmacokinetics and pharmacotherapy and pharmaceutical

care plans in heart diseases.

(@Other Special Populations (expecting and nursing mothers, obesity and emaciation, gender,
menopausal and others)
1. To identify physiology factors influencing drug effects: gender, menopause, circadian rhythm,
etc.
2. To describe the concerns of pharmacokinetics and pharmacotherapy in reproductive state,
pregnancy, nursing.
3. To describe the concerns of pharmacokinetics and pharmacotherapy and pharmaceutical

care plans based on nutrition status: obesity, low Albuminemia, asities, etc.

(5)Personalized Therapeutics Plan
1. To provide pharmaceutical care plans in consider with patient backgrounds (e.g. genes, age,
organ function) and drug information

2. To describe the pharmacotherapy based on companion medicine.

E4 ADME
GIO: In order to understand drug delivery system and provide individual pharmaceutical plan, to
acquire fundamental knowledge of pharmacokinetics and skills of applied -clinical

pharmacokinetics.

(1) Pharmacodynamics and Kinetics
GIO: To acquire the fundamental issues in terms of drug delivery system and pharmacokinetic

interaction.

(@ Drugs through Biomembranes
1. To describe transcellular route; simple diffusion, facilitated diffusion, and active transport in
the movement of drug across the cell membrane.

2. To describe transcellular systems, and explain the role of transcellular system in the
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pharmacokinetics.

(@ Absorption

1.

To explain the mechanisms of absorption for oral administration drugs

. To explain the mechanisms of absorption for non-oral administration drugs

2
3.
4
5

To describe the factors impacting on the drug absorption system

. To describe drug interactions in the absorption process.

. To describe the first pass metabolism.

(®Distribution

1.

To list major plasm proteins binding drugs and identify drugs the highest affinity for plasma

proteins

. To explain in quantitatively about relationships with distribution volume, plasma protein

binding, and tissue binding.

3. To explain the measuring and analysis of drug protein binding and binding inhibition

4. To explain the structure of blood — tissue barrier, and drug distribution of brain or an

embryo and a fetus.

5. To explain distribution of drugs into lymphatic system and breast milk.

6.

To explain interaction in the process of drug distribution.

(@Metabolism

1.
2.

To explain major drug metabolic enzymes, and explain the sites of drug metabolism in a cell.
To give examples and explain phase I reactions (oxidation, reduction, and hydrolysis

reactions) and phase II reactions (conjugation reactions).

3. To give examples and explain drugs metabolized by major drug metabolism enzymes

To give examples and explain a drug precursor and active metabolizer.

5. To give examples and explain mechanism of induction of drug metabolism and inhibition of

drug metabolism, and related drug-drug interactions.

(®Excretion

1.
2.

To explain the mechanisms of renal excretion.
To explain the relationship of renal clearance, glomerular filtration, active tubular secretion,

and passive tubular reabsorption in quantitatively.

3. To list major drugs excreted by kidney.

4. To give examples and explain biliary excretion and enterohepatic circulation.

5. To give examples and explain interactions in the process of drug excretion.

(2) Pharmacodynamics and Kinetics Evaluation

GIO: To acquire the fundamental issues in terms of design, analysis and interpretation of pharma-

cokinetics and drug dosage regimens.

(@ Pharmacokinetic Model
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. To describe the concept of a liner compartment model and the associated pharmacokinetics

parameter (total clearance, distribution volume, disappearance half-life, bioavailability,
etc.).

. To analyze PK based on a linear 1l-compartment model (rapid IV infusion, oral

administration [single time and repetition dosagel, constant-speed IV infusion)

3. To analyze non-liner drugs based on a non-linear compartment model.

4. To describe the moment analysis and the associated pharmacokinetics parameter and its

6.

calculation.
To explain hepatic clearance, renal clearance, and inherent clearance, and describe their
relationship with a formula.

To be able to briefly describe pharmacokinetics-pharmacodynamics analysis.

@TDM and Administration Design

1

2
3
4

To explain the significance of therapeutic dose monitoring, and describe
To explain the sampling timing, sample handling, and drug assay in TDM
To be able to apply pharmacokinetic parameters into induvial dosage regimens

To be able to briefly describe population pharmacokinetics and usage.

E5 Science for Drug Formulation

GIO: To acquire the fundamentals of the physical properties of drugs and other formulation

ingredients, of the formulation designs, and of the drug delivery systems in order to

understand the significance and the features of drug formulation.

(1) Properties of Formulations

GIO: To acquire the fundamentals of the physical properties of drugs and other formulation

ingredients.

(@ Solid Ingredients

1.
2.

To describe the properties of powders.
To describe the properties of crystals (stable and meta-stable forms), non-crystalline

substances, anhydrates, and hydrates.

. To describe the dissolution phenomena of solid ingredients (including the solubility and the

solution equilibrium) as well as the diffusion and dissolution rates of dissolved materials.
[Refer C2(2)(D)Acid-base equilibrium-1. and (2)Various chemical equilibria-2.]

. To describe the factors (including pH and temperature) that affect the dissolution of solid

ingredients.

. To list and describe typical formulation methods which increase the solubility and

dissolution rate of solid ingredients.

(@ Semisolid and Liquid Ingredients

1.

To describe flow and transformation (rheology).
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2.

To describe the structures of polymeric molecules and the nature of polymeric solutions

(including viscosity).

(@ Dispersion System Ingredients

1.

4.

To describe the properties of interface (including interface tension, distribution equilibrium,
and adsorption), and the typical surfactants and their properties. [Refer C2(2) 2)Various

chemical equilibria-4.]

. To describe typical dispersion systems and their properties, including molecular assembly,

colloid, emulsion, and suspension agents.
To describe the stability and the separation phenomena (including sedimentation) of
dispersed particles.

To describe typical formulation methods that increase dispersion stability.

(@Physical Properties of Drugs and Other Formulation Ingredients

1.

To understand the structures of polymeric molecules which are commonly used in drug
formulation, and to describe the physical properties of the molecules.

To describe drug stability, including reaction rates and complex reactions. Also, to describe
the factors (including pH and temperature) that affect drug stability.

To describe typical formulation methods that increase drug stability.

(2) Formulation Design

GIO: To learn the kinds, production processes, and qualities of formulations.

(O Typical Formulations

1.
2.
3.

To describe the general information and significance of drug formulations.

To describe the various formulations for oral administration and their features.

To describe the various formulations for mucous-membrane application (including eye-drops
and inhalants) as well as their features.

To describe the various formulations for injections and their features.

5. To describe the various formulations for cutaneous applications and their features.

To describe other drug formulations (including the formulations for Kampo medicines and

dialysis) and to describe their features.

(@Methods for Formulation and for Formulation Testing

1.
2.

3.
4.

To list the typical formulation additives and to describe their usages and properties.

To describe a unit operation in the process of formulation. In addition, to describe commonly
used formulation machines along with the formulation processes.

To list commonly used containers and packages and to describe their features.

To list and describe formulation testing methods.

(®Bioequivalence
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1. To describe bioequivalence with an understanding of formulation features including drug

application sites and the release of effective ingredients.

(3) Drug Delivery System (DDS)
GIO: To learn basic information about DDS, considering the route of administration, and

drug-disposition controlling methods.

(®Needs of DDS
1. To describe the concept and usefulness of DDS.
2. To describe typical DDS technologies. [For pro-drugs, also refer E4(1)@)Metabolism-4.]

(@ Controlled Release
1. To describe the concept and significance of a controlled-release drug delivery system.
2. To name the typical controlled-release technologies for each drug application site and to
describe their features.

3. To list typical drugs using controlled-release technologies.

(3@ Targeting
1. To describe the concept and significance of targeting.
2. To name typical targeting technologies for each drug application site and to describe their
features.

3. To list typical drugs using targeting technologies.

(@Improvement in Absorption
1. To describe the concept and significance of improving absorption.
2. To name the typical absorption improvement technologies for each drug application site and
to describe their features.

3. To list typical drugs using absorption improvement technologies.
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F Pharmacy Practice Experiences

GIO: To acquire the essential skills necessary for the pharmacist to be actively involved in
pharmacotherapy, inter-professional medical care, and community healthcare, through
patient-/customer-centered perspectives.

F: The minimum medical conditions covered in this chapter include: cancer, hypertension,
diabetes mellitus, cardiac diseases, cerebrovascular diseases, neuropsychiatric diseases,
immunology and allergic diseases, and infectious diseases. Students should gain practical
experience in healthcare facilities and community pharmacies on an ongoing basis through
clinical training that provides actual contact with patients with those disease states.

*Pre: The Basic Requirements for Students Prior to Pharmacy Practice Experiences

(1) The Fundamentals of Pharmacy Practice
GIO: To understand the appropriate attitude and basic workflow of the pharmacist in pharmacy
practice settings in order to play a participatory role and to act in a professional and

appropriate manner.

@ Introductory Pharmacy Practice Experience (IPPE)
*Prerequisite Course Work Prior to Completion of the Second Year

1. To observe and be able to discuss the role of the pharmacist and interact with pharmacists in
various pharmacy practice settings to help provide an understanding from the
patient/customer perspective.

2. To observe and be able to discuss the role of the pharmacist and interact with pharmacists in
local healthcare, medical care, and welfare settings, and provide an understanding of the
important and relevant issues in those settings.

3. To describe basic life support procedures (cardiopulmonary resuscitation, trauma life

support, etc.), and be able to perform it using a simulator.

(@ The Laws and Ethics in Pharmacy Practice [Refer to A (1), (2)]
1. *Pre: To understand and discuss the ethical principles and legal regulations for healthcare
professionals.
2. *Pre: To be able to keep personal information confidential while ensuring respect for the
right to patient/customer self-determination.
3. *Pre: To understand and discuss the importance of the pharmacist’s contributions to the
patient’s/customer’s recovery, health maintenance, and quality of life.
To follow ethical principles and behave appropriately as a healthcare professional.
To ensure respect for the fundamental rights and self-determination of a patient/customer.

To be able to obtain informed consent prior to providing a drug therapy plan.

NS oe

To comply with confidentiality obligations with respect to information obtained in the course

of pharmacist duties.

(3 Advanced Pharmacy Practice Experience (APPE)
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1. *Pre: To be able to briefly describe the basic workflow of the pharmacist in pharmacy
practice settings.

2. *Pre: To describe the importance of a drug therapy plan in pharmacy practice settings.

3. *Pre: To be able to briefly describe the structure, functions, and professional relationships
within a hospital pharmacy practice setting.

4. *Pre: To describe the job titles, roles, and responsibilities of the various personnel working in
hospitals.

5. *Pre: To be able to briefly describe the universal healthcare system (medical care, welfare,
nursing care) involving pharmacists [refer to B (3) D]

6. To describe the operation and management of hospital pharmacy systems and their
coordinating functions with other departments.

7. To describe proper drug therapy plans for major disease states in inpatient settings.

8. To participate in treatment across the continuum from admission through discharge.

9. To describe a drug therapy plan in acute care (emergency medicine, intensive care, trauma
care, etc.) and care that is given before, during, and after surgery.

10. To describe a proper drug therapy plan in perinatal care and pediatric care.

11. To describe a proper drug therapy plan in terminal care and palliative care.

12. To describe a proper drug therapy plan in outpatient chemotherapy.

13. To be able to briefly describe the national health insurance system requirements pertaining
to the pharmacist.

14. To describe the workflow of the pharmacist in a community pharmacy setting.

15. To perform the processing and dispensing of prescriptions, and counseling patients on drug

therapy under a preceptor’s supervision.

(2) Prescription Processing, Medication Preparation, and Dispensing
GIO: To acquire the essential basic skills in supply and management of pharmaceutical products for

safe and proper prescription processing, medication preparation, and dispensing.

(@ Compliance with Pharmacy Laws and Regulations [Refer to B (2), (8) @]
1. *Pre: To apply pharmacy laws and regulations in prescription processing, medication
preparation, and dispensing processes (prescriptions, dispensing records, inquiries, etc.).
2. To keep complete and accurate legal documents (prescriptions, dispensing records, etc.).
3. To participate in the process of ensuring pharmacy compliance with legal and regulatory
requirements.
4. To describe the regulatory requirements of facilities, equipments, and supplies for

community pharmacies.

(@ Medication Order Review and Medication Therapy Management
1. *Pre: To identify indications and usage, dosage and administration, warnings,

contraindications, adverse reactions, and interactions for drugs used for major disease
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states.

. *Pre: To be able to briefly describe the prescription ordering system and the electronic

medical record system.

3. *Pre: To describe the legal requirements for the format and content of a prescription label.

*Pre: To describe the significance and precautions of medication verification by the

pharmacist.

5. *Pre: To verify prescriptions and identify potentially inappropriate prescribing.

*Pre: To be able to contact prescribers for clarification of prescriptions.

7. To demonstrate the ability to review and assess the appropriateness of prescriptions (for

11.

drug names, dosage, and directions of use, etc.).
To demonstrate the ability to review and assess the appropriateness of injection medication

orders (for drug name, dosage, rate, and route of administration, etc.).

. To be able to exemplify proper prescription form requirements.
10.

To determine if a prescription is appropriate for the patient’s drug therapy, through utilizing
information from the patient’s medication history, medical records, and disease state.
To demonstrate the ability to communicate with prescribers utilizing information from the

patient’s medication history, medical records, and disease state.

(3 Medication Preparation and Dispensing

1.

*Pre: To correctly perform prescription labeling that fulfills requirements on content and

format.

. *Pre: To identify trade and generic names, dosage forms, strengths, etc... of major

medications.

. *Pre: To be able to accurately perform any necessary pharmaceutical calculations to

properly fill or dispense a prescription.

*Pre: To describe strategies for generic drug substitutions.

5. *Pre: To describe the mechanism of, and the characteristic evidence of incompatibility for

10.
11.

12.

representative injectables, powders, and liquid drug forms, etc.
*Pre: To demonstrate basic aseptic techniques and describe processes and facilities needed

to provide sterile compounded parenteral solutions.

. *Pre: To demonstrate appropriate and safe techniques for the handling of hazardous drugs

such as chemotherapy products.
*Pre: To demonstrate the procedures utilized in verification/checking of a selection,

preparation, and/or organization of a drug product.

. To participate in the proper selection/compounding of the proper medication, dosage form,

and amount in order to fill a prescription order.

To perform a proper selection process in generic drug substitution.

To be able to accurately perform any necessary pharmaceutical calculations to properly fill
or dispense a prescription.

To identify whether tablet crushing or capsule opening is appropriate, and participate in the
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13.

14.
15.

16.

17.

18.

19.

preparation for dispensing.

To identify whether one-dose packaging is clinically necessary for the patient, and
participate in the preparation for dispensing.

To participate in the preparation of injectable medications.

To identify the methods of preventing incompatibility of injectable, powder, and liquid
medications, etc.

To demonstrate aseptic techniques and describe processes and facilities needed to provide
sterile compounded parenteral solutions including total parenteral nutrition, etc.

To demonstrate appropriate safe technique for handling hazardous drugs such as
chemotherapy products.

To demonstrate appropriate techniques for the dispensing and handling of pharmaceutical
products that require special attention (powerful, poisonous, psychotropic, or chemotherapy
drugs, etc.).

To demonstrate the procedures utilized in verification/checking of the selection, preparation

and/or organization of an injectable drug product.

@ Professional Attitudes and Behaviors of Practice, Patient Education, and Counseling

1.

*Pre: To exhibit behaviors and values that are consistent with the trust given to the

profession by patients or customers.

. *Pre: To identify the needs of individual patients who have special needs for serving or

counseling, including pregnant or lactating women, children, elderly people, etc.

. *Pre: To obtain important background information on the patient or customer (symptoms,

psychological states, past medical history, lifestyle habits, allergies, medication history,
history of adverse reactions, etc.).

*Pre: To counsel patients or customers clearly on major medications including efficacy and
effects, dosage and administration, warnings, contraindications, adverse reactions,

interactions, storage, etc.

. *Pre: To identify lifestyle modifications that should be made in order to help manage major

disease states.
*Pre: To demonstrate to the patient how to use various dosage forms (eye ointments,

suppositories, inhalers, self-injectables, etc.).

. *Pre: To describe the significance and importance of a medication history and medical record

contents.

8. *Pre: To properly document medication education for patients with major disease states.

9. To exhibit the behaviors and values that are consistent with the trust given to the profession

10.

11.

by patients or customers.

To obtain important background information on patients or customers (symptoms,
psychological states, past medical history, lifestyle habits, allergies, medication
history/reconciliation, history of adverse reactions, etc.).

To counsel patients on medications utilizing effective education techniques in accordance
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12.

13.

14.

15.

with the prescriber’s intentions.

To be able to counsel/educate patients/customers in how to take their medications safely and
effectively in consideration of the patient’s or customer’s medical condition and background.
To exhibit behaviors and values that are consistent with the trust given to the profession by
patients or customers who have special needs for serving or counseling, including pregnant
or lactating women, children, elderly people, etc.

To counsel patients on medications utilizing effective patient education materials such as a
medical notebook, health notebook, or patient medication instruction leaflet.

To appropriately document patient information collected from a medication history and/or

medical records.

(5) Pharmacy Procurement, Inventory Management, and Controlled Substance Management

1.
2.
3.

*Pre: To describe the significance and importance of pharmaceutical product management.
*Pre: To be able to briefly describe the workflow of pharmaceutical product management.
*Pre: To describe the conditions and procedures for the handling of powerful, poisonous, and
psychotropic drugs, as well as the raw materials of stimulants, etc.

*Pre: To describe the management and handling of the blood and biological products that

require special controls.

. *Pre: To describe the classes and applications of representative radiopharmaceuticals and

their proper storage conditions.
*Pre: To describe the significance, preparation processes, and quality assurance for hospital

pharmacy compounding products.

7. *Pre: To be able to briefly describe pharmacy compounding products and Kampo products.

12.

13.

*Pre: To describe the factors affecting the quality of pharmaceutical products and their

storage conditions.

. To perform proper supply, storage, and disposal of pharmaceutical products.
10.
11.

To perform proper inventory management of pharmaceutical products.

To describe the workflow processes of the inventory management of pharmaceutical
products.

To perform the proper management and handling of powerful, poisonous, and psychotropic
drugs, as well as the raw materials of stimulants.

To perform the proper management and handling of specific bio-based products.

(6) Medication Safety and Quality Improvement

1.

*Pre: To identify the most common types of medication errors in prescribing, dispensing,

storing, preparation, and administration of a medicine.

. *Pre: To identify the characteristics of medication errors associated with high-risk

medications (chemotherapy products, medications for diabetes mellitus, controlled

substances, etc.) and measures to reduce those errors.

. *Pre: To understand and discuss representative medication error incidents includin
p
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near-misses and accident reports to identify the characteristics, concrete measures, coping
strategies, and opportunities to enhance patient safety.

*Pre: To describe the fundamental principles of infection prevention and control.

5. *Pre: To demonstrate aseptic techniques for sterile hand washing and infection control

standard precautions.
*Pre: To describe applications and optimal concentrations of representative disinfectants,

and consideration for their preparation.

7. *Pre! To be able to briefly describe the risk management strategies for medication usage.

To participate in the procedures for monitoring medication safety of high-risk medications

(chemotherapy products, medications for diabetes mellitus, controlled substances, etc.).

. To describe the various policies, procedures, and protocols that are put into place for the

prevention of dispensing errors.

10. To create concrete proposals and coping strategies to enhance patient safety, based on past

11.
12.

13.
14.

medication error incidents including near-misses and accident reports.

To review and comply with the safety guidelines for the clinical site.

To demonstrate aseptic techniques for sterile hand washing and infection control standard
precautions.

To properly handle clinical specimens and infectious waste.

To create concrete proposals for infection control (infection and spread prevention, etc.) for

the hospital site.

(8) Practical Application of Pharmacotherapy

GIO:

In order to provide safe and optimized pharmacotherapy to patients, to acquire skills of

collecting patient information, accessing patient condition, and making a drug therapy plan.

(@ Collection of Patient Information

1. *Pre: To describe basic medical terminology and abbreviations.

2.

*Pre: To obtain appropriate patient information from various information resources such as
a medical record, medication history, pharmacist’s note, nursing record, patient’s medical

notebook, and patient’s own medications. [Refer to E3 (2) )]

. *Pre: To describe the purposes of a physical assessment and the applications of the physical

findings to a drug therapy plan.

*Pre: To perform a basic physical assessment and evaluate the physical findings.

5. To apply basic medical terminology and abbreviations.

7.

To obtain patient information from patients, pharmacy customers, and various information
resources such as a medical record, medication history, pharmacist’s note, nursing record,
patient’s medical notebook, and patient’s own medications.

To apply physical findings to a pharmaceutical care plan.

(@Management of Drug Information [Refer to E3 (2) )]

1. *Pre: To obtain, categorize, and synthesize drug information for pharmacotherapy.
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To understand and utilize the medical information resources of a facility.

3. To document the DI request for pharmacotherapy and the evidence-based resources used for

the response.

. To understand the drug information needs of healthcare professionals and patients, and to

provide drug information.

5. To evaluate and synthesize drug information to provide safe and effective pharmacotherapy.

To manage emergency drug information such as Dear Healthcare Professional Letters of
Emergent Safety Communications (Yellow Letter), Dear Healthcare Professional Letters of
Rapid Safety Communications (Blue Letter), drug products for recall and discontinued

products in a healthcare facility.

(@ Application of Pharmaceutical Care Plans and Pharmacotherapy (Pharmaceutical Care Plans

and Recommendations)

1.
2.

*Pre: To develop a drug therapy plan depending on the stages of illness for major diseases.
*Pre: To select appropriate medications, usage, and administration in consideration of organ
functions (e.g. kidney, liver), and physiological specificity such as for pregnant women,

children, and the elderly.

. *Pre: To describe the methods for evaluating medication adherence, common reasons for

non-adherence, and management methods.
*Pre: To describe the basic injection techniques of various administrative routes such as

subcutaneous, intramuscular, intravenous injections, continuous infusion, etc.

5. *Pre: To describe typical infusion solutions and their usage.

6. *Pre: To evaluate patient’s nutrition, fluid status, and excess/deficiency of electrolyte.

7. To determine pharmacotherapy strategies in major diseases by assessing diagnosis, clinical

10.

11.

12.

13.

state, and scientific evidence.
To develop a drug therapy plan based on evidenced-based information such as treatment

guidelines.

. To provide an appropriate drug therapy plan by evaluating patient status (disease states,

severity of the disease, comorbidities, functions of liver and kidney, general conditions, gene
signature, etc.), patient’s psychological status and preference, and characteristics of the
medications (mechanism of action, pharmaceutical characteristics, etc.).

To apply drug administration protocols and clinical pathways when developing a drug
therapy plan.

To evaluate patient’s home medications and provide appropriate recommendations such as
which medications should be continued, stopped, or switched to an alternative.

To recommend changing the prescribed regimen, usage, or administration to improve
medication adherence.

To select appropriate generic medications in consideration of various reasons including
efficacy, safety, and cost-effectiveness, when providing a pharmaceutical care plan /a drug

therapy plan.
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14. To communicate the elements of a pharmaceutical care plan /a drug therapy plan (e.g.

reason(s) for choice, usage, administration, and duration of the therapy) to other healthcare

professionals.

(@®Application of Pharmaceutical Care Plans and Pharmacotherapy (The evaluation of

effectiveness and safety of the pharmacotherapy)

1.

*Pre: To describe monitoring parameters such as clinical symptoms and laboratory findings

to evaluate the effects and adverse effects of medicines used for treating major diseases.

. *Pre: To obtain pertinent patient information to evaluate the pharmacotherapy of major

diseases.

. *Pre: To identify and evaluate drug-related problems of major diseases, to develop a drug

therapy plan, and to document pharmacist interventions in SOAP notes, etc.
To understand laboratory parameters to monitor the effects and adverse effects of medicines,

and to recommend ordering pertinent laboratory tests.

. To recommend ordering therapeutic drug monitoring (TDM) for patients prescribed

medicines required TDM.
To predict the effects and adverse effects of medicines by analyzing the results of therapeutic

drug monitoring.

7. To describe drug-related abnormal values of the laboratory tests.

10.

11.

12.

13.

To evaluate the effects of pharmacotherapy by assessing a patient’s clinical symptoms and

laboratory findings.

. To evaluate the adverse effects of pharmacotherapy by assessing a patient’s clinical

symptoms and laboratory findings.

To advise physicians adjusting a drug therapy plan (e.g. type of medication(s), dose and
administration, duration of the therapy), based on the effects and adverse effects of the
current therapy, and the results of therapeutic drug monitoring.

To document obtained patient information accurately in consideration of the 5W1H (who,
what, where, when, why, and how) approach.

To identify and evaluate drug-related problems, to develop a pharmaceutical care plan, and
to document pharmacist interventions in SOAP notes, etc.

To document the necessary information on an adverse incident report form for the

government drug safety agency, the Pharmaceuticals and Medical Devices Agency (Japan).

(4) Participation on an Inter-professional Team [Refer to A (4)]

GIO: In order to participate on an inter-professional team at healthcare facilities or for the

community, to understand the role and meaning of the inter-professional team, and to share

obtained information with other healthcare professionals to provide better medical treatment.

(®Inter-professional Approach in a Healthcare Facility

1.

*Pre: To describe the role of the pharmacist on an inter-professional team.
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2. *Pre: To describe the purpose of an inter-professional team and the role of each team
member.

3. *Pre: To describe the importance of collaborative interaction(s) between healthcare facilities
and the community, and to explain examples such as: collaborative clinical pathways,
discharge counseling, collaboration between hospital and community pharmacies and other
healthcare facilities, etc.

4. To collaborate with pharmacists and other healthcare professionals to solve drug-related
problems.

5. To share information pertinent to patient’s conditions (e.g. disease state, laboratory findings,
allergy history, life environment) and changes (e.g. outcome, adverse reactions, psychological
states, and QOL) after initiation of therapy with other healthcare professionals.

6. As a member of an inter-professional team, to discuss the patient’s therapy goal and a course
of treatment with other healthcare professionals during an inter-professional team
conference or team rounding.

7. To provide the best drug therapy plan for patients by collaborating with other healthcare
professionals.

8. To examine a discharge care plan by collaborating with other healthcare professionals.

9. To participate on various inter-professional teams such as an infection control team, a
nutrition support team, a pain control team, or a pressure ulcer care team at healthcare

facilities.

(@ Collaborative Practice in the Community

1. *Pre: To describe the type of professions pertinent to the local healthcare, medical care, and
welfare, and to explain the meaning of collaborative practice in the community.

2. *Pre! To understand and discuss the importance of collaborative practice between
healthcare facilities and community pharmacists.

3. To experience collaborative practice between healthcare facilities and community
pharmacists.

4. To share information of the community residents between healthcare professionals in the

local healthcare setting.

(5) Participation in Local Healthcare, Medical Care, and Welfare [Refer to B (4)]

GIO: In order to contribute to local healthcare, medical care, and welfare, to understand the
systems and meanings of home medical care, local healthcare, welfare, primary care, and
self-medication, and to be able to be involved in recovering/maintaining/improving the health

of the local residents by participating in those activities.

(®Pharmacist Involvement in Home Care and Nursing Care
1. *Pre: To describe the purpose, system, and support of home/nursing care.

2. *Pre: To describe the characteristics and backgrounds of the patients who receive
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home/nursing care.

3. *Pre: To describe the role of the pharmacist in home/nursing care.

4. To perform drug therapy management in home/nursing care.

5. To perform nursing care service in the local community, and to experience collaboration
between care managers and pharmacists.

6. To obtain home-care patient information of disease conditions (clinical symptoms, disease
state and severity, nutrition status, etc.), progress, and life environment and then to be able

to write a report.

(@Advancing Pharmacy Health Literacy in the Community
1. *Pre: To describe the role of the pharmacist in local health care and major activities such as
prevention of drug abuse, prevention of suicide, infection control, and anti-doping activities.
2. *Pre! To describe infection control methods in the interest of public health.
3. To experience the tasks of school pharmacists.
4. To experience pharmacist activities in local health management such as antisepsis, food
poisoning prevention, and prevention of accidental ingestion of chemical substances

included in everyday items.

(®The Role of the Pharmacist in Self-Medication [Refer to E2 (9)]

1. *Pre: To understand and discuss the importance of primary care and self-medication in the
current health care system.

2. *Pre: For patients with typical clinical symptoms such as headaches, abdominal pain, and
fever, to assess their disease from obtained information and to provide an appropriate
response.

3. *Pre: To describe common pharmacy compounding products including Kampo, medications
requiring a pharmacist’s counseling, over-the-counter medications, and to handle those
products appropriately.

4. *Pre: To advise patients on typical lifestyle modifications.

5. To manage pharmacy compounding products including Kampo, medications requiring a
pharmacist’s counseling, and over-the-counter medications depending on the risks.

6. To assess the patient’s clinical conditions (disease, severity of the illness, etc.) and physical
conditions based on patient information and physical findings.

7. Depending on the clinical symptoms, to provide appropriate advice to patients such as a
reference to a physician, to provide first aid, recommend medications requiring a
pharmacist’s counseling, over-the-counter medications, test products, and lifestyle
modification.

8. To counsel patients clearly on how to take/use pharmacy compounding products including
Kampo, medications requiring a pharmacist’s counseling, over-the-counter medications,
health foods, supplements, and medical devices.

9. To advise patients disease prevention and health management.
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(@The Role of the Pharmacist in Disaster Medicine
1. *Pre: To be able to briefly describe the fundamentals of disaster medicine.
2. To describe a disaster management plan including a system of medical supplies and medical
aid in the community.
3. To understand and discuss the role of the hospital, community pharmacy, and pharmacist

during a disaster.
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G Research
GIO: To acquire the willingness to pursue research and the ability to identify and solve problems in

order to help advance and improve the pharmaceutical sciences and healthcare.

(1) Research in the Pharmaceutical Sciences
GIO: To understand the roles of research in the pharmaceutical sciences in order to develop a
research-oriented mind-set and contribute to healthcare for the entire career.
1. To be able to describe the objectives and roles of research ranging from the basic to the
clinical.
2. To understand that research requires autonomy and originality.
3. To be able to observe phenomena objectively and think logically.

4. To develop a creative mind to tackle new challenges.

(2) Legal Regulations and Ethical Principles for Research
GIO: To understand the legal regulations and guidelines affecting one’s own research and follow
them when conducting research.
1. To be able to briefly describe the legal regulations and guidelines affecting one’s own
research.
2. To be able to describe the considerations in conducting research and handling patient
information.
3. To conduct research, considering its justice, social significance, and integrity, while following
legal regulations. [The same as A-(2)-(4)-3.]

(3) Conducting Research
GIO: To develop the ability to comprehensively use knowledge and skills to solve problems through
the processes of research.
1. To be able to search for, interpret, and evaluate domestic and international research findings
related to one’s own research projects.
2. To extract problems to be solved for the completion of projects and develop research
programs.
3. To be able to actively conduct research, according to a research program.
4. To record each process of research appropriately and discuss the results.
5. To make effective presentations of research findings and appropriately answer questions
about them.

6. To be able to compile research findings into reports and papers.
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Expectation for the graduates from the 4-year doctoral course

(PO BEERA R AR H
FEOREF @
4 EHKRERE T E~ORIF -2 | EXREXORRK
- a—RVERIERRORR D 5-
ﬂ R CNGY
BAEFRBITERI IRV LS26
[RFRAFEHIELRBORK L FERL]
201743A26R
PR R
PTRA BERMRADR
By R#
(FRHORGTOEE - HRETHE L) A
BROERBEZZTHE (20145) o RREDY EBROBYLEN -
S RTIHEH 15600 KL
S HARDEERTIED = 7134 1515
SEALEDTLEVRERY 9BIOTHIEFEICIKE
ot EA—N—ICH T B MBLEEIC S ZFEH BMH
77[;)';/;le‘ 15.3% B L3ER XX #RRERAREROENLHEE
6.0% é A/R=2aV\CE BB OB ERRER T 3 mE
RREARRECAMADIRE, B B ABEEOEA
BR7IVH BAORHEROES|E
Fo7
8.2%

HhE

\ 10%

EXmARN-FIOLR
MRIZMO LR, BHREOET

RGN SIS g Contence 215 EREEBTAL £ 2= = ) HEA—N—IcKBLEEHRODONTIVS

Ex-MNF price (excluding government-manc dalede wmme claHyd e s pp\ycha dwo ints, rebates and/or other pricing concessions).

EEEDEEEN— FILAEL @ HEEIH Y1 oNLE 3DODEH @
BRMICERIRBHEEL. DT, 004 )

B8 : BISEIEDATA BOOK 2016

EEm ,f,’”ﬁ”ﬁ;‘ prre

B 2~ss 712, 040
M; 190 1:3,748 1: 3,748
9”2?7; Moo1iL8 186
12 [N B2 1 553
TR ORRIZ R OF ”""LL 5

J\_’1)‘(Investment) mjﬂ I?f\%/ﬂla ‘u

I
(Return)

d

HFT  ERERBRTRR () 6

146




BEPEHHEHTOHE o
EEHHR

EAT - WHEH - RHGAE (20145)

ERIETHRE 288, 151N

(E=5 %)

E95) 161, 198 A (56%)
ERHER 54, 870N (19%)
REFEE 43, 608N (15%)
TR B, 576N (2%34)
K 5 103N (2%%9)

I BIEIZ B 1+ B BB S EDEESL T

FHEERLSHHARELY (0168

ERHE 5, 661N

S HEPHG 1,513A (27%)
EEBHEEORERE
ERAE 512N (34%)

3 BN 0N (22%)
EEPRBASEERM 191N (13%)
WIEAR 183N (12%)
BRAR (E5) 183X (12%)
AFAANTIxT7—XKE 19N (%)
REMEF 96N ( 6%)
RRDA#EHEERFT BIA (5%)
{EREEREE (EEMEFR) 56N ( 4%)
a—RL—F A C2%)

GED) By IROREEEFBHEEOEBMNEERE
GED WR&% #1600 8

EEB S EDTEBFNTOHEN T

PAREHASHHARELY (20165)

R o s QL &
% & & s & X/
FFEFF SN
& ) h /
& 0 »
i

2012~2016FFHZA & DEIE (%)

20124 (137A) 20134F (88\) 20144 (89A)
t ’ 5 30%
2% 42% .
44%
58%
\. a0 /‘ 53% \'
3% B 12% 1% 1%
20154 (1140) 20164 (113A) " k%
21% 27% n 6FEFIAZE
R AN -
it I
63% ‘ 12% 54% - %
\w \\ 15% uiltas
3%
PANERASHURERLY (0178 " EFERAA 10

BESEMOHFFA#EOPh. DREEH

ANEHASHUNAELY (20175) :
20164 PAREHRAKHORE

B15 (&P REFOREESAARK

{5 4 1 5 3
TCR 1
EE 2 1 1

*TCR: P VAL—Y aF LY Y—FAER

BESEMOEZHSHEEOER: O

PAREHASHHNAELY (2017F)

1= L =1 U079 U%)

R & D#isE 717 (100%)
wR 35/78 (45%)
TCR 1/2 (50%)

L 17152 (33%)
SRETE 3Tt 27%) )
T 9728 (68%)
MA 115 (20%)
Hu 127 1 427 (30%)
*TCR: FSYAL—YaFLUH—F&M, MA: AT HLT Iz 7—XAS 2

147




EEH~OHH o

« REMAEE LTE, RFHBICVDPSEIED
HOFLLTOREALTEHFLTOLEY
(N FRIETHIE, R¥EH. BFH. T
FERAELT)

c RECENSEPBICHFT SO, EFIE
ELTRBEOBRICI-T, NFTUADEN
EVGHEENEL > T, [HRERMREY—
FTEHAR] PREMEGE VRITR
TDAUEI BTV SAMDEH

SO—IWIZESHIETS -
> HOPTRETVWIRELFhER 5%

> BHO#HAH, @t BibE ‘9D HIZ. SHLERE
> BAOXIE - BRé., EXLICHT 2EB#E%E

> EvarveFEdb, EREBNTHEAEIC

v

BREL-2TFYLUYTD
ARITEHAOEREZRATHTHE. dIRz

> BHIRCRINLDFEFE

A8 (AR BREMICEE

~ ARER. ¥1/5—27 ¢ (S8Hi)

148




S26-7 WAL DEYLHE

Comparing the pharmacy education between Japan and the foreign countries
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—Comparing the pharmacy education between Japan
and the foreign countries—
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LGlLEN BHAR: 1GRTATHIF—LEEE i BT EEASRE:F

WH EE BRERE: 2GHETAT N F—LEEE Eric M. Skier | BAXE: 100 AHLEH

AL % BAKE GHETATHIF—LEEE B 7 BEEXE:C. E

FE KE | RARE 4CHETI7HIF—LERE BR #F | BRFcC.G

@I FNF | BAKE SGUETATHIF—LREE EE RF HEEXD

¥R BB BEAR:6GHIATHIF—LEREE HEH BF BIKEE

#Hx E BWABRE 1GHITATHF—LEEE AR EF BRFFEX:B, D

BHOEFHEDLERREER
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the University of ERanm
poinondy National Taiwan * ycsf(university of
(SkiersE4E) University (/1) Ca"fo(mial Santy

l  Francisco)(Skier5£4£)

National University of ~_ University of Newcastle

Singapore (&5t 4) (BHBELE)

University of Newcastle (1)

REE SENT (BEEZBRFEZE)
SR : University of Newcastle, School of Biomedical
Sciences & Pharmacy, Pharmacy Program
HhE:
Dr. Darryl Knight (School of Biomedical Sciences & Pharmacy & {£%)
Dr. Jennifer Schneider (Pharmacy Program &£ %)
Dr. Therese Kairuz
Dr. Oliva Thornton
Ms. Jacqui McLachlan
Dr. Shu Chuen Li(Asian Association of Schools of Pharmacy, President)
Dr. Susan Hua
Dr. Manohar Garg

University of Newcastle (1)

DAFREE BWIHR) ~AOBRERELZELOLE

= School of Biomedical Sciences & Pharmacy: # 8 4(#1504 (55

Pharmacy #1104)

PhD% B 159 KB4 D% : School £ A TH 1304, BN LN BEE

[FZD>50D#30%, Pharmacy Mo D AFERRAE (S, TRETEDH,

15 R 1524 70~808

BEER: 4AERHX , ARERIEHOAAEIZLY . 448 (Honours

Program) [EL\DM\D grades [ZRHN, BENEITHEVATH T,

“Graded Honours” S 2T LAEFRT B, 3¢—&BMaster of Pharmacy (3+24F) 754
= Class I Honours

A RITHIR B HEPhDI—RITEFTTRE
= Class I a Honours

= Class Il b Honours
Bachelor of Phaermacy (Honours)— 1R A 54— (BHR) 258
5B & M EEKER S 48— Pharmacy Board of Australia(A—Z& K~ 7H
BEEL)HDETE =Registered Pharmacist (ZEH|EF)

University of Newcastle (2)

2)ERLEETIL-ATHIF 25 LAOERBEIRE LHE LD L
= A7HDI0DREDEHEFELB P2, [National Competency Standards Framework for
Pharmacists in Australia | (EFIEROD - DEENEHE 86 H) HiHY., ThEEIZ, EREADY
FaTLEMT BLATRELBRTOE. CORHIEDZILOETTHS,
= ATHYTHLND LG, ERFPICEALTH L0 RBEN, ThIEEXETEDD.
= TCARICRM TEHEHINNEEH HF B #9130 Tl National Competency Standards
Framework for Pharmacists in Australia] (31 2%%1FTL5,
s F—ZF5YF DI Competency Standards |EBAN 10D H IARDI LD,
o F—RSYT DEFHLET, HEDESAvertical and horizontal alignment (#i—) £E 52
EHITOVTHRSN TV S,
= BROETFL-A7HUFIS LI,
= KZcomprehensive (BLIEHI) THY. basic sciences (BHRP) ITHHENN TS,
» B #H L=V T OV THRENTEY A — RIS T TR EIRNETHS.
« BROETIL-AT7HIFaSLIE, FrosJAEOELIITEZTEL,
» D2 Environmental Health (D238%%) 1. TE2(10) Kanpo Medicines D433 (&, University
of Newcastle TIZH X TLVELY,
= University of Newcastle THA TLT, BADETIL-A7HIF1TLDBRIZRLNED
DI, Pharmacogenomics T
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University of Newcastle (3)

Competency Standards

Domain 1 | Professional and ethical practice | Practise legally, Practise to accepted standards, Deliver ‘patient-centred” care,
Manage quality and safety, Maintain and extend professional competence

Domain 2 | Communication, colaboration | Communicate effectively, Work to resolve problems, Collaborate vith members of
eam, Manag , Commitment to work and the workplace, Plan
and manage professional contribution, Supervise personnel

Domain3 | Leadership and management | Provide leadership and organisational planning, Manage and develop personnel,
Manage pharmacy infrastructure and resources, Manage qualty service delivery,
Provide a safe and secure work environment

Domain 4 | Review and supply prescribed | Undertake inital prescription assessment, Consider the appropriateness of
medicines prescribed medicines, Dispense prescribed medicines

Domain 5 | Prepare pharmaceutical Consider product requirements, Prepare non-steril drug products, Aseptically
roducts prepare sterile drug products, Prepare cytotoxic drug products, Deliver primary and

preventive health care

Domain 6 | Deliver primary and preventive | Assess primary health care needs, Deliver primary health care, Contribute to public
health care and preventive health

Domain 7 | Promote and contribute to Contribute to therapeutic decision-making, Provide ongoing medication management,
optimal use of medicines Influence patterns of medicine use
Domain8 | Critcal analyss, research and | Retrieve, analyse and synthesise information, Engage in health, medicines or
education pharmacy practice research, Formally educate and train students and healthcare
colleagues

Performance Criteria Evidence Examples

Element 1 - Comply with statute law, guidelines, codes and standards

1 Understands the requirements of |  Abilty to describe the key legislative instruments and their impact on professional practice and
statute law, professional the delivery of pharmaceutical services and products.
quidelines, codes and standards | + Abilty to describe requirements of professional codes, quidelines and standards adopted as part
that comprise the legislative: of the legisative framework for practice.
environment for practice.

2 Applies legislative requirements | + Ability to promptly access and correctly interpret the requirements of statute law in relation to.

directly applicable to the specific situations (e.g. provision of medication management reviews in residential aged care
provision of pharmacy services. | homes (RACHS)).

« Ability to describe examples of how common pharmacy practice actvites are undertaken to
comply with (eg nd of controlled substances,
labelling of prescription medicines).

« Ability to describe how legislative requirements have influenced operational policies and
procedures

~7

Element 2 - Respond to common law requirements

1 Understands the pharmacists | = Abilty to discuss the concept of professional ‘duty of care’ and the legal implications of
duty of care to consumers and | professional actions being considered 'unsatisfactory professional conduct’, ‘professional
other clients of the service. misconduct” or ‘negligence’.
« Abilty to explain the purpose of professional indemnity insurance and demonstrate currency of
indemnification.
2 Considers the rights, « Abilty to describe factors relevant to professional service delivery that arise from the legisative
responsbiltes, duty of care obligations, rights and responsibilties or duty of care of collaborating health professionalsifaciity
andor legislative obligations personnel (e.g. medical practitioners and nurses).

applicable to other health
professionals/faciity personnel

3 Responds promptly to situations |  Abilty to describe the timing and order of steps to be taken in the event of an error, potential
of uncertainty in regard to misadventure and]or claim of professional misconduct of negligence.
professional conduct. « Ability to describe circumstances where the professional conduct or impairment of  health
professional may warrant intervention or mandatory notification.

University of Newcastle (5)

3) EHIM RO HBILLEELEBOEREIZONT

F—RMSUTEFLHEE. ZOFL2DENFHFICEHE T, EEH
BEOHEEEATETV D, FIRIE A - T DB A, EFIEFHD
BEBOTOREQERT, FEN TR TNOBREERRT 51012,
BEOFEEHOLE, LCBRBNCETHIERS ZOLWKR T,
BRPEOMTEFIMRFERBILT I ABYELLER DN,
HHETEFIMELTVSENESEIHOIIBEIE, BoEOETR
HONTNSERBEREHICEDEBRARTH0IC. BELHNEE®
FERBLIEEAADBVDTILENAEERD, LLEHE, Z OB
FEHNERNRIST B LEARTHAHERS, TOEDICE, TESS
RYLHRYICREZZEEZRFCNBTZL TRFLGLAVICRS, KBE
FREICKYBEVNERMY, BICHHRZBELERT TV EATAREE
Exb.

National University of Singapore (1)

REE SEELTLEXRFERE)
FRAXTF (BHERKE)
FZ RS : Department of Pharmacy, National University of
Singapore
Hh&E:
Alexandre Chan, Pharm.D., MPH, FCCP, BCPS, BCOP
Deputy Head and Associate Professor

FHBHCNUSEZEDAFTEBIE200A, ZEDHKI6EIH %
T H4BIN B,
REOHEY: U AR—)LE—DEFE
AZE EREOBEIZE 84— LA, GCE ALNLEHEROHE
B4A Pass, BUHBA NGBS E,

National University of Singapore (2)

EES U AIR—ILINUS) B
[FLRIE o
s o Bachelor of Science(Pharmacy) :3E# [ .
nder | omrian alEERGm aer-prrzs OMT
graduates) Z |Minor in Pharmaceutical Sciences : EEZE P
SRERMRERL(45)
3 . A% 5% Z %8 Sc. (Pharm))ik. 65\ A
ENPE oxmtmi®R | Grorogisuation vanng OMEEETR | 1015 ERA
A <
P MSc #18 (I51) 25 (RR4E)
AR f,g:g A% | pharmaceutical Sciences & Technology |i#R: ¥
¢ Program (20084F 5 )
™ Pharm D872 (24F) : BRER IR AL | 8%l
(fo o ﬁﬁ' 7| 000z )
graduates) 21243 | 2 : 8 5| * [National Pharmacy Residency Programmes EB R
4 | pgnE (1~24) :PGY1/PGY2 EHIFL O Tk SR
PhDEEE (4~5%) : IR —
(Pharmaceutical, biomedical sciences) | Tit A %

National University of Singapore (3)

1) RERBE BITHR) ~OBERERELZEED L
= KEBRISHES :MSc (#5LERIE Master of Science, Pharmaceutical Sciences & Technology
Program, 20084 5%B) , Ph.D.(1§158%2) . Pharm.D.3R72 (20094 3% 8)
= MScERRE (325 (BRRAF)MDTATSLTHY BTV U AR— LD\ (A EEREA
EBETRECHOOND,
= PhDiRR2(34~5%,
= Pharm D RR2 3 RHIFE R RELI2EM (A=A L AERET) OTOT S LTH,
= NUSIZEIT51E: 2 TR ENI—RT—Y (B THEFEDEHEEER
—24F B# THIZPhD qualifying examination (QE) : BRFERX A~ DA (1E5R, M OHRIES
HA)-AH=ETRELRE. FTAR=BRKTET BT TEE BLRBICARL2E
DH0%NTEH,
= BIREICEFTIFPEREBEFRLTY, —AOKRI B IREORPELFAARHTESD
1E, B LB B HiActive grantZLCBIFLTNDMNZ LD, — AT, FEBSHBICT SUMER
BLTLBBEERFRFARLA LT,
« ERPERBK6A KB
= HALA S Principal Investigators(PD#I30 A . KB 4 80 AR
» HEEREOPEFKPITHLTI008 M Teaching Assistant (TA) T 2HBNHY ., ThEBZ
BEMISHLTEREAASERI-TUS,
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National University of Singapore (4)

2)ERULETIL-OTA)F2SLADEREMELZE LD LLE
« 2EMERBLLTIR, 2ENNOLELRNETHD LHL. VUHR—LTRESEH
BRETESNETHAERRHE (Bl L2, HRILE, £EL2H) OBALSIEYS
VWHRERI(T5,
» FATHIF1SLORET NUSONYFaSLICEFZNER:
= Public Health (Environmental Health) : 2\ R4 (A4 1L % IREER ()
» Disaster Medicine: ¢ EER
= BRQIATH)ICEHIELNERDONZIER:
= Pharmacoeconomics (IR FFE - LELRFE)
= Drug development and regulatory system (B RBREFNIZEHDIRH)
Xa7HBEBIZHEINBH, ADRLEIZDNTETEH TS,
» Joint Commission International (ESEZ&IZDLVT)
KOUAR—ILOAIRHIRIE. JCEREER(THIENRALL>TINS,
= ZOMRBIDONTORER:
= “Kampo” (FEBEAGELALY,
= Phar EHerbal Medicine £l TL\D, NUSTIZEREH 2 54 &(T137,

National University of Singapore (5)

3) EFIEM GO HBILLEFZHEDERLIZONT
» Y UHR—LEFHIBHE (Singapore Pharmacy Council: SPC) AMIHFEL TY . AT D
FUEBILELON L VAR LOEFIERFEETHIENTED,
DSPCOEBT BUTNEDFREDRLMELEL BEFHEHLI-E
*NFHTANITUR IL—L T Za—P—3UF F—ARS) 7 EE. KE
@YU HR—ILTDPre-registration training%Z A E D EMNREITNS
@22 NERERIZEHET B (Pharmacy Laws + Competency Examination)
@Competency Standards&i#ifzLTL %
= LETERL—27ERDI, LROBEOEFHEEELLFERTANTOEA,
HNEOERFORTANEIEF LY RIELTND, Bl : U AR—LERNTNUS
DERENER . FERROEEAEL,
= FRMRFOHEL B2 OEOHEENHLDTHLL . SUAR—ILIZTONTH
FAIEHA LAFR BTN BT EM D, BN LEFIMERIBMICR T AN T
B BRIBESUHR—VEFIMROASEBZ 2EFIMEELLTEY, 8
ERBRELECT, BADSERIEE R ANSKRICITEVD TIEAEL D,

HE

National Taiwan University (1)

REE NEZ—BULBRFEFE)

SAE#4RS : Graduate Institute of Clinical Pharmacy,

School of Pharmacy, College of Medicine, National Taiwan
University

1#1% : Dr. Fe-Lin Lin Wu

1 REREE BIHE)~OBREMELZEEDOLE

» BADORZIRIETEROTLS.

» BBLRIEFBTORELS TELRLLGY, FRFICKEZRTO
HRALTA>TEYE->TD,

National Taiwan University (2)

National Taiwan UniversitylZ# 1152 12184 E

= The Objectives of NTU General and Liberal E Curriculum: Objectives, Di
= 18 credits for Liberal Education Courses, which covers 8 major areas, namely “Literature
and Arts (A1)", "Historical Thinking (A2)", "World Civilization (A3)", etc.

= The 6-year-program is proceeded from 2014.

= Freshman: Calculus (general Mathematics), General Physics, General Chemistry, etc.

. : Analytical Chemistry, Analytical Chemistry Lab, Physi etc.

= Junior: Mi Lab, Mi y and Pt ics Lab,
Pharmacology, Pharmacology Lab, etc.

= Senior: Introduction to Health Policy and Health Insurance, Dispensing Pharmacy &
Clinical Pharmacy, F ical Analysis, TI Drug ion and Analysis,
etc.

= Fifth Year: Tt ics, Clinical inetics, Ori
Pharmacy, Clinical Trials, Pharmacoeconomics

= Sixth Year: APPE—Intensive Care Unit(ICU), PPE—Hospital Pharmacy and
Administration, APPE—Community Pharmacy

to Clinical Skills in

National Taiwan University (3)

BLRELE
= Required credits: 24 ~ (excluding thesis)
= Required courses :
= Thesis, Seminar, Seminar in Pharmaceutical Sciences, New
Drug Discovery, Instrumental Analysis, Natural Product
Chemistry, Stereochemistry in Drug Research, Advanced
Organic Chemistry, etc.
1§ +iE124 & (Pharmaceutical Technology )
= Required credits: 18 ~ (excluding thesis).
= Seminar, Thesis
= Required two courses: Biopharmaceutical Delivery, Drug
Isolation Techniques, Molecular Biology, Instrumental Analysis,
Advanced Topics in Medicinal Chemistry, Advanced
Pharmaceutics, Discussion in Advanced Organic Chemistry, etc.

National Taiwan University (4)

) KRLEZETI-AT7H)F2F L NOERBRELFZELED
242

BEILRRAFOLORIENS, HERBRIHBEEN S,

sETFIL-ATAVF AT LRFERICHMTRITETLS,

NROBERBGE-BRENDLEVNLDLHS,

o HIERTRA AR, BRAHDHEFRELLL,

3) BRI AHFOH B OCEZHFTOEREIZONT
« RFIERGEOHBLIE. BLOEOEENHINDTHLL,

BERTOT TOHBIEAEA TS EAASPTH-CEMBHKIER ?
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* UCSF(University of California, San Francisco)(1)

NAREREE HITHE) ~NOBRERE LHELELDLLE

* UCSF(University of California, San Francisco)(2)

2)ERLI-ETN-AT7H)F 21T L~NDERBRMELFE LD LE
BETET L ATHIFASLADER:
= “pharmaceutical” & "industry"Z @S #5128, AL,
= “Adverse Pharmaceutical Events”— “Adverse Drug Events,” (ADEs).
» Fundamentals and basics have two different meanings:
= Fundamentals refers to how some knowledge is used.
= Basics refers to something not necessarily useful.
= “Symptomology”— “Pathophysiology”
= Medication Safety and Risk Management—
= Medication Safety Concepts
= Medication Safety Strategies
= Medication Safety and Quality Improvement
= “Kanpo” —“Herbal”
= “Pharmacy Practice” —“Pharmacy Practice Experiences”

the University of Portsmouth (1)

T RLHEEE BCHR) ADOE RS LE2E EDLEE

» S4EHIZEFE: a pharmacist & a Master’ s

» BATO6FHBRENZLELABONAENLICEE, HLA
FYRTohZET I, 5t pharmacist [SHEBSEFLEL,

= #5858 :PhD. Program

o BREREFFNEDHTLE, T8, H1RE ERKH)
[ZDOVWT DI IR TH>T=,

s At the UoP, the junior faculty often work and earn a Ph.D. as

they work. Otherwise they will not be able to become full-time
(tenured?) faculty.

* the University of Portsmouth (2)

2)ERLEETI-A7HIF1SL~NOERBERE L ZE LD LLE

BETET AT AV F1SL~ADER:
“drug-targeted”’—“Potential Drugs” or “Potential Therepeutics”
“Kampo Medicines” —“Japanese Herbal Medicines”

“drug disaster” —"significant ADR (adverse drug reaction)”
“Common citizen” —"Member of society”

“drug sellers” —“drug company representative”

“anaphylactic shock” — “anaphylaxis shock”

“POS” »“POMR”.

“SOAP” was not understood in the UK.

Model Core Curriculum for
Pharmaceutical Education in Japan

We have set 10 professional competencies
for future pharmacists

alism

nted attitude

tion skills

sional team-care
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therapy management
health and medical care

rning
and teaching
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A) Philosophical Principles for the Education of Student Pharmacists

(1) The Mission of the Pharmacist

GIO: To acquire a sense of responsibility as a pharmacist through
recognition of the history of medical care and pharmacy and
understanding the roles of the pharmacist to manage a public health,
provide a safe medical service, and prevent a drug disaster.

@ As a Healthcare Professional

. To always keep a viewpoint of a patient/customer and act with due attitude as a
healthcare professional.

. To have a responsibility to actively contribute to recovering and maintaining the
health of a patient/customer.

. To act with a sense of responsibility as a member of inter-professional team,
regional healthcare, healthcare, and welfare.

. To describe one’s own idea about the healthcare professional(s) required by a
patient and his/her family, or a customer.

. To describe one’s own idea about the meaning and the role of living through life
and death.

. To describe one’s own idea about the meaning and the role of living as a
common citizen.

. To describe in one’s own words the significance of accepting various senses on
life and death, values, and beliefs.
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1) REBREE BHR) ~DEREREAETELOLLE

v BRRMEMREO LOBLRETEFEN DL FHLTLS,
v BTk TIE KERARILTOENRRIZH S,

v BROKRZZ, ThEYISTHERS>TL S,
2)ERLIEETI-A7HIF 1S LANOERBEIRE L ZE LD LLE
o BTIATH)FASLEEEANOEMTH D,

. BERASEC IR RE. L—=U I MBS TIVS,

v “Kampo”. "SOAP"2E | BEARBLLDONEENTIVS,

3) EFIE IO HBILCEFLZBFOEBRLIIONT
v A2 DEDEELNHLDTHLLY,
v EFIMMBEORERNHELL,

ER29FECRITT-3RRE

BADKERICETHRAE
v PTRBYEBELRERLB LOESN
v BIEMRE  AREEEHRAE
v BiEZRAW=. BREBHEDLE

HEERETIL-ATHIF25LDTER
v REMYBHCOREFIVY
< 2ERASORME
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