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LARTNIT en en (n-o0-b)
Pharmaceutics Il
UJUAMINFINT @ @ (0-n-0)
Pharmaceutics Laboratory llI
NNBTMIAALIENIIUAT YR o o (0-o-0)

Thinking and Problem Solving Skills 11
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PYAI 402 Pharmacy Laws and Ethics
ANUN <o ANBINITZVIANMILNRD © (w-0-¢)
PYAI 404 Pharmacoepidemiology
ANUA Coo mMsRes LTI TN o (o-en-0)
PYAI 411 Professional Communication
nnda oo W™TIMAREN o (9-o-la)
PYCD 401 Clinical Microbiology
a1 o WRTINEN & © (v-o-&)
PYCH 404 Pharmacology IV
andn Coo NNBEMINFINIINUUG o o (o-a-0)
PYCI 411 Pharmacy Practice Skills |
nnyds oo WAFTNTINAARNLAZANIINENLIA o o (m-0-5)
PYCZ 401 Clinical Pharmacy and Therapeutics |
nnyds o LAFTNIINARANLAZINTINHNLIA o (o-0-b)
PYCZ 402 Clinical Pharmacy and Therapeutics I
nndsy o NEINYIARIN o (9-0-1)
PYCZ 405 Clinical Toxicology
ANND Coe WARTNS & o (o-0-b)
PYDC 404 Pharmaceutics IV
ANNE o UJUanManasnI & ® (0-n-0)
PYDC 414 Pharmaceutics Laboratory 1V
FINRWRYUNA wo WWWNG
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ANUA om sufinudT IS ez ad A lunaTn Iy © (w-0-¢)
PYAI 403 Quantitative Methodology and Statistics in Pharmacy
ANUN &od LNETLATHIANENT © (9-o-&)
PYAI 405 Pharmacoeconomics
ANUA Cob MIVITHIINLARTNTIN o (o-0-b)
PYAI 406 Pharmacy Administration
A% oo Tnautiga o (w-0-&)
PYCB 401 Diet Therapy
anun ol NNBENILAFTNIINUUA © @ (0-n-0)
PYCI 412 Pharmacy Practice Skills Il
AnyUs om WAFTNIINAGRNLAZAIINENLIA m o (on-0-b)
PYCZ 403 Clinical Pharmacy and Therapeutics Il
nnyds o WAFTNTINAARNLAZANIINENLIA & © (v-o-&)
PYCZ 404 Clinical Pharmacy and Therapeutics IV
ANHA oo 11N © (w-0-&)
PYDB 401 Food Chemistry
NANHA oo Ujdansonmsuaslnsuwinig ® (0-m-0)
PYDB 411 Food and Nutrition Laboratory
ANNT oo mmﬂaa@ﬁ'ﬂmaagﬂm o (0-o-&)
PYGZ 401 Patient Safety
ANNI oo NNBTNIAALNZNIILAT YN o o (0-o-0)
PYGZ 411 Thinking and Problem Solving Skills IlI

FINRHILNG Lo WHILNA
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nnun €om NNBEMINFINTINUUG o ® (o-en-0)
PYCI 513 Pharmacy Practice Skills IlI
ands €od WAFTNTINAARNLAZANIINEN IR & o (sn-0-%)
PYCZ 505 Clinical Pharmacy and Therapeutics V
AnYs e AN o o (0-0-<)
PYCZ 543 Professional Practice |
anys e AN o n (0-0@-&)
PYCZ 544 Professional Practice Il
ANKA oo MILATVULUANIZATINLATTNIIY © (9-en-en)
PYDI 501 Extemporaneous Compounding in Pharmacy
nNAT oo lasamIRiee o (o-at-an)
PYSZ 591 Special Project
ANXX XXX AT nRantad o (en-0-b)
PYXX xxx Free Elective

FINRHIYNG o0&+ m RUIYNA
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andn oo
PYCI 501
aAndn ol
PYCI 502
andn oo
PYCI 511
Anuy oo
PYCZ 501
Ands ok
PYCZ 502
ANKA oo
PYDD 501
NNXX xxx
PYXX xxx

ANXX xxx

PYXX xxx

SANAWBIYNGA

ay A ¥ a o
1N ¢ @armNITUIVIAaNILNANIIN

unihgnsind JudnunsImanindsns

=
MANSENBIN b

v v

Fumripie (nou-Ujua-auadn)

o (®-m-e)

Introduction to Pharmaceutical Care Clerkship

LNETIRUAIRATARIN

Clinical Pharmacokinetics

mMIUJuAnaTesasaung

Drug Information Round

mydszifiugunnnianusionluns juia

o (o-en-&)

o (o-n-0)

v (v-o-&)

Drug Product Quality Assessment in Practice

WONENUA8IRaNg 1%

e (en-o-b)

Evidence-based Phytotherapy

a a [
NRANTUNTDTININ

Biological Products

a A a IS
ATUKDNITITN

Professional Elective

a =S =
ATIUR/DNLRI

Free Elective

b (w-o-<&)

e (en-o-b)

en (n-o-b)

oo+ m BWILNA

16 + 3 Credits

a a a & oA a ! a & =1 a o & %
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Ands ¢cm RANIY o n (0-0@-&)
PYCZ 543 Professional Practice |
anys e AN n (0-0@-&)
PYCZ 544 Professional Practice I
ANHA oo MINWWIITIATIERA © (9-en-am)
PYDF 501 Analytical Method Development
ANHN Soo MILAIVULUANIZATIINNLATTNIIN & (®-m-en)
PYDI 501 Extemporaneous Compounding in Pharmacy
NANHI &olo MIAUNL  DONUUL LAWK b (v-o-&)
PYDZ 502 Drug Discovery, Design and Development
NNHT &om wnnmné’%mam’ © (®-m-m)
PYDZ 503 Phytopharmaceutical Science
nNAT Exo lasInINLAL o (o-at-en)
PYSZ 591 Special Project
ANXX XXX ATUWRONLET o (en-0-%)
PYXX xxx Free Elective

FINAWRYNA oo/ + m RHIYNA

17 + 3 Credits
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NNHB oo
PYDC 501
NN €oe
PYDD 501

NNHAN &ola
PYDI 502

NNHN Eolo
PYDI 512

NNNAN Eom
PYDI 503
NNNT oo
PYDZ 501
NNXX xxx
PYXX xxx

ANXX xXxx

PYXX xxx

SANAWBIYNGA

oy A ¥ >
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LNFTIAINTTY

Pharmaceutical Engineering

P |
AMANISENBIN W

a [ 6
NRANTUNTININ

Biological Products

AMINWUINAA A AT N

uwmniisie (nou-Ujua-auadn)
b (v-o-&)

o (v-o-<)

b (w-o-<)

Pharmaceutical Product Development

UHUAMININARINE AN TN

o (o-m-0)

Pharmaceutical Product Development Laboratory

o 1 A \
szuummmwﬂa@ﬂaammumuqu

v (v-o-&)

Controlled-Release Drug Delivery System

miﬂszﬁ'uqmmwmé’mﬁ'msﬁ

b (w-o-<&)

Quality Assurance of Pharmaceuticals

a A a IS
ATUKDNITITN

Professional Elective

a =S =
ATIUR/DNLRI

Free Elective

e (en-o-b)

en (n-o-b)

oc + m RWILNA

14 + 3 Credits

a & a & ooy a ' a A = ‘s o & @
%N’]UL“@! ’Jfﬂ’]LaaﬂLaﬁ"ﬁuﬂﬂ 5 138% 3 RWIUNG (Laaﬂad'ﬂzLUU%Liﬂuvlﬂﬂdn’]ﬂﬂuuazﬂ’]ﬂﬂa’]U)

b



NMSANBUNADAIFATUBNA

UABATTANI
o arwnsuSuianiandenssa
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andn veo NINYUJURNUMIVIVIEMILNETN TN & (0-0%-@)
fua1INENT o
PYCI 651 Pharmaceutical Care Clerkship in
Internal Medicine |
anun v MANUJUANUMIVIUIEN AR IN TN & (0-o%-)
auwnIguaniteuan
PYCI 652 Pharmaceutical Care Clerkship in
Ambulatory Care
nnUn v NINYJURNUMIVIUIEMILNETNITN & (0-0%-&)
UL FTNITUTU T
PYCI 653 Pharmaceutical Care Clerkship in
Community Pharmacy
anudn vee AN UGN WITEN & (0-0%-)
AWNITIANIIAEN
PYCI 654 Professional Practice in Medication Management
FINRWRUNA ob RHIYNA
16 Credits
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ANXX XXX A 8enHNUHURNUITIIN o & (0-9%-&)
PYXX xxx Elective Clerkship / Professional Practice |
ANXX XXX A8 nHNUURNUITIIN © & (0-0%-@)
PYXX xxx Elective Clerkship / Professional Practice Il
ANXX XXX AR nANUJURINUIT TN o & (0-0%-&)
PYXX xxx Elective Clerkship / Professional Practice llI

FINRHILNG ol RHWNA
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ANKE bele MIRNUJURNWIM TN & (0-0%-<)

NMINAGNEN @
PYDC 671 Professional Practice in Pharmaceutical

Production |
ANKA Sevo msAnU JudnuwimIndrunmsaiugu & (0-0%-)

ezl nUQ U NNTTAM o
PYDF 671 Professional Practice in Pharmaceutical Quality

Control and Quality Assurance |
ANXX XXX AR nANUURNUITIIN o & (0-0%-&)
PYXX xxx Elective Professional Practice |
ANXX XXX ArdenHnUJURNwITIEN 1 & (0-0%-@)
PYXX xxx Elective Professional Practice Il

FINAWRYNA ob RHIYNA

16 Credits
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ANXX XXX A 8endnUURINUITIEN o & (0-0%-@)
PYXX xxx Elective Professional Practice Il
ANXX XXX ArndendnUJuanuiTin « & (0-0%-@)
PYXX xxx Elective Professional Practice IV
ANXX XXX ArRenAnUJURNUIT TN & & (0-0%-&)
PYXX xxx Elective Professional Practice V
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1 a = a A v v
wENA (NB])-U)Ua-anad)

= o A o &
VAN @00 miﬂﬂmmvl,ﬂLwamswwmwgw o (o-k-6n)
MUGE 101 General Education for Human Development 2 (1-2-3)
sgIsInaasdnsInan il 193N ADIANBINTDUN® UUAN solo, VUAN gom

AMARANY AMAEGTY LazanuFuRRIvadTAnmi lAuITEn / Srawi: e
L%aaﬂmé’uw"’uﬁ’izmanﬁmmﬁbqmauﬂ'ﬁmaﬁmla AnusINTalunTAa TR FaaTeR
aii’l\‘iﬁ’imimzyﬂm Qmawﬂ/ﬁmaaﬂ’wﬁmﬁlﬁdﬂizmﬁ mﬁLﬂﬂzﬁm@;ﬁﬁ]ﬁ’mmmaﬂizwumadm@lmifﬁ
sounmaoidyninsznidieziuwinisuile Jasiudgyn wiadiudywawingnisal /
FOIWNNTOL Lﬁaqmﬂsziﬂﬁﬁ@iamuLaa gi:?iiu LRZRIAN ﬂ’liﬂizqﬂﬁmwflﬁaLauaLLuaﬂﬂdLLﬁlm
Jeyminstheinm

The meaning, significance, and relation of General Education to other vocational / specific
subjects; the relation between behavior and mentality; critical thinking; the qualifications of ideal
graduates; analysis of causes and consequences of events / situations / problems; synthesis of
solutions to, precautions against, or improvements in those events / situations to benefit individuals

and their community; and the application of knowledge to solve the problems of case studies.

NUFN golo FaaudAnwNan IR o (B-lo-¢)
MUGE 102 Social Studies for Human Development 3 (2-2-5)
NgIBNaasdnsInan il NEIBINABIANBINTONNY VUAN 606, VUFAN com

a ad a A v o 6 6 Ao o g
wanmauazngeAuguiiioatasnuanunsnt / mgnial / Jymfiddgesdsauing
wazdaulan 019 Tawiniszasesesrsnuazanisalinyludszifenaad ssuunadasnis
UnATad STULATSENT TTUUFUNIW MTIATEAngJaduuazHanIznUadngmMal anunol
/ Tywn waznisdaazduwanisudle desnudyn wiauwanisdfudqanawunanisal/
6 A 6 1 e [ & o A
sounynt / inaqmuszlomidaauias §ou uazdian madszundanuifaiauauniniouily

Toywinamhdns,
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Basic princliples and theory in relation to events / situations / major problems of the Thai
and global communities, for example, evolution of civilization; important events in historical, political
and public administration systems; the economic and health systems, etc.; analysis of causes and
consequences of events / situations / problems; synthesis of solutions to, precautions against, or
improvements in those events / situations to benefit individuals and their community; and the

application of knowledge to solve the problems of case studies.

1 a = A wa Y v
wENa (Nee)-Unua-anwad)

WNFAN @oem ﬁaﬂ?ﬂmmﬂﬁamiﬁwmmguﬁ & (o--n)
MUGE 103 Arts and Sciences for Human Development 2 (1-2-3)
NgIBNaasdnuInan il NLIBINABIARNBINTDNNK VUFAN 606, UNFAN col

a o & & A v A -
ausonwluada Ta9u uazewina twgnast / anunisal/ Tywudeanudiawinii
fagnaudalinenisvesmndlnouazvaslan uwiAarisgianafios n13aaeiing
Tadbuaznansznuvasnaniot / aniuniaot / Jywn uaznissanziuwimsudly Jdasiu
Joywn nIauwinadsudyswammaniaol / anunaot / ilequdszlomideauias §ou uaz
Y & v A aR
faay madsgndanuiinaisuauwivaut ldymnsdidnm

Humankind in the past, present and future; events / situations / problems in relation to the
evolution of the arts and sciences in the Thai and global communities; concepts of the sufficiency
economy; analysis of causes and consequences of events / situations / problems; synthesis of
solutions to, precautions against, or improvements in those events / situations to benefit individuals

and their community; and the application of knowledge to solve the problems of case studies.

NANIBINTIB

ARNN ©oo AavznslenmesnInoiansaass o (o-b-¢)
LATH 100 Art of Using Thai Language in Communication 3 (2-2-5)
sedmfigasdnennan luf sedmfidasdnsmiaanu il

dadznisitnienng ﬁﬂ‘iﬂzﬂ’]‘ﬂ"ﬁﬂ’]ﬂ’ﬂ“ﬂﬂiuﬁ/"luﬂ’ﬁwﬂ@ MINI N381% NS BULAS
n3ae Lﬁamiﬁami‘lﬁamogﬂﬁaa RUZR
Art of using Thai language and of speaking, listening, reading, writing, and thinking skills

for accurate and appropriate communication.
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1 a = A ea v v
wENA (N])-U)ua-anadn)

AFND om MEINOHIZAY o (0-lo-&)
LAEN 103 English Level 1 3 (2-2-5)
sgimigasdnunan i edmigasdnumsannw i

Tassas Tensol wazdninmssnguluusuniiiisatasiunisldnis ssngula
Fladszdriu ludnsozvesyssnnisrineenfe wa d1u uazidounmdingy i’JﬂJYﬁIﬂaiﬂlﬂ%
nsgmunany madenluszaudszloe mivaResulanuiay nseaniios LAZNINA
om DS IR ULNEUNIN

English structure, grammar and vocabulary in the context of daily language use, dealing
with integration in listening, speaking, reading, and writing skills; reading strategies, sentence

writing, listening for the gist, pronunciation and classroom communication.

AFAND god MEDINOBITAU o (0-lo-&)
LAEN 104 English Level 2 3 (2-2-5)
sgimigasdnsnaw lid sedmngasdnswSonnn L

drdwdt dwan liensalusznsldmsdinneluniunnmidsandagtiu vinsensaunin
‘lumjmiam miﬁm‘nmmwgﬁluamumifﬁ@m NNBENTTUWIUITAUL I waziiharIn1Tan
I
LRSNIIWILIDIA 9
Vocabulary, expressions, grammar, and contextualized social language; essential
communicative skills in small groups; simulations in various situations; writing practice at a

paragraph level; and reading and listening from various sources.

AFND oo  NIWIAINOHIZAU e o (0-lo-&)

LAEN 105 English Level 3 3 (2-2-5)
a ::i v = 1 a ;:i v ¥ o 1A

YAV INADIANBINDW FAFND 9o iﬂﬂ??jﬂﬂﬂﬂﬁﬁﬂ]ﬁﬂWiaNﬂ% vLﬂJll

nagnindanylurinsznisldaisnid nsdiuuaznIvinunadig g nanalu
Tiadsed1in warmaduuIsaUdaninuaziIInNNER g TINNINEeHes Aa lennsal nTean
A o o [ v 0/ A Aaa o @ ' a A A’l’ A a
Lfosuazaany tinn1eainguiltluiialsesiiwiarnmystwdeiznis waziawiiiaany
fenulan

Essential strategies for four language skills: reading and listening from various sources,
speaking in everyday use and writing at a paragraph level and short essay, including sub-skills i.e.,
grammar, pronunciation, and vocabulary; focusing on English in everyday life and in academic
reading and issues that enhance students world knowledge.
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1 a =} Aa wa Y v
“WLNA (NYY)-UuUa-aan)

AFND eob MENDINWITAY & o (o-lb-¢)
LAEN 106 English Level 4 3 (2-2-5)
s fidasAnEnan AN ood s figasdnunsannn i

UINNINNHEAB0ING W Tasn15ANa11112 UNAINITY ANAALAK LAZLHARINIG
a 4 v a 1 a 1 1 v =3 é 1 v 4
591013 tNaANTN LA ANDH1ITLATIER INURAIF G]Imu,uuﬂi:mwmmﬂlﬂuﬂﬁﬂmg
A o o ' & A o aa a A ¢ &
ganugiaulan dnn1Iweang MIUTIIsLazgwnINItaInFaladlidouazulaaiilia n1s
FUNUW LUIDIWNNIBIA 9 i'suﬁ"anﬁﬂﬂwuﬂluﬁ“gmu MIhEkaUazNIFNUNLIMENLA Anms
Lﬁmuﬁ'mmmgﬂwui@sﬂfmsﬁwﬁwﬁzmsmﬁmm NIHIINNINIAANNBEL a8 11w 18N oh
NNI9ANLRUILAZANANA LLSUNNLARNZ R

Integrating four English skills by practicing reading news, research articles, commentary,
and academic texts, for comprehension and critical thinking, from various sources focusing on
the issues that enhance students’ world knowledge; listening to news, lecture, and speech via
multimedia and the Internet; making conversations in various situations including speaking in
public, giving oral presentations and making simulations; and writing essays in various types using
citations and references; also practicing sub-skills such as grammar, pronunciation, and
vocabulary used in appropriate context.

0. naju%mﬁwé’ngmﬁ'mum oc AWILNA

NANIBINYIENANST AAATTAS

NTI 9om TIINUIRIERAY o (b-0-&)

SCBI 113 Essential Biology 2 (2-0-4)
a d' ¥ = 1 A a :; L v > 1A

ANYABINABIANHINDN lelll iqﬂ?ﬁqﬂ@aﬁﬁﬂﬂq‘W‘iaNﬂ% vLﬂJll

LLu’Jﬂ’J’]ﬂJﬁ(ﬂLLﬂZ%%ﬂ’]iﬂ’]d%’fJﬂE}’] &’158’]%’]31,1,@:6]’3’1&]L%alliﬂdﬁ/‘lﬂiﬂ LﬁﬁﬂETLLaxng‘id’]%
A 6 [ A e 6 a A o o A A v ' a
NNIIRDRNIVBILTAN  NANNIIRLNAA wuqmammadﬁ;amwua:mﬂiﬂamuammﬂmmad Lo 9
aanduuud Aaue nIthdanwusmaasuaznizuIunIIaMadiane  nalnuwaziiawuwinig
vasuypd dnednn dezmns dywiawedeulan uazniseying
Concepts and methods in biology, diet and their links to diseases, cell and energy, cell
communication, principles of inheritance, microbial genetic and modern techniques (such as
recombinant DNA, genetic therapy and, DNA microarray), mechanisms of evolution and human

evolution, ecology, population, environmental world problems, and conservation.
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MAN 960 adivinly’ o (n-0-b)
SCCH 111 General Chemistry 3 (3-0-6)
sgimigasdnunan i edmigasdnumsannw i

laviasgvadozaon Wisziadl LLﬁaLLa:ﬂqwﬁaaﬁsm‘“ﬂuLaqamaaLLﬁ”a FUQATENINNIY

[ 6 = 6 =) =)

AR FIIRSRTYULNSABRRNDEG qm%wamammu IRUNIFIRAILAN EW@J'E\]‘IJEI\‘] "laaau VLWW’]L@]N
Atomic structure, chemical bonding, gases and the kinetic molecular theory of
gases, phase equilibria, solutions and colloids, chemical thermodynamics, chemical kinetics, ionic

equilibria, electrochemistry.

Aaa a {1
MAN olls Ll aunNIg o (en-0-b)
SCCH 122 Organic Chemistry 3 (3-0-6)
J2ITINADIANBINA® MNAN 060 JLITNADIANBINTONNW  baid

ImdaﬁniuLaqaLLaza&lU‘vammmiSuﬂ%ﬁ mi{hLLumLaxmiﬁUﬂ%a%gﬁaﬁfu@i’mG] qL907
lowadl ama%IavlaIGmuaﬁLaszszm‘uma\‘lLLm NNIFILATIENR ﬂﬁﬁ?m URZNIIITYRIIUDALAL
A 6 a 6 6 A 6 6 s 6
waadn waaban azlsun@nlalasasuan alaswsesasnmlualaian waanazas Auaa dinas
a 6 = [ an o 6 6 Aaa = % wa
uaadlad Alau nIaaniuadan ayWuivasnIaanivandan uazeriin lavssdsluanauazauda
a o = Aany a aa
pasvaisstiluanadwinanilulainse 1sdu §la wsznsafiaaian
Molecular structure and properties of organic compounds, classification and
nomenclature of various functional groups, stereochemistry, stereoisomers and their optical
activities, synthesis, reactions and identification of alkanes, alkenes, alkynes,
aromatic hydrocarbons, halides or organohalogens, alcohols, phenols, ethers, aldehydes, ketones,
carboxylic acids, carboxylic acid derivatives and amines, molecular structure and properties

of biomolecules: carbohydrates, proteins, lipid and nucleic acids.
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MA 0ce  FOAFIFASHIRIVANLNAIATNITUNNE © (8-0-&)
SCMA 181 Statistics for Medical Science 2 (2-0-4)
evfines@nunan N4 NeIvfiaasd@nsnTannw 1ui

LL%’Jﬁ(ﬂﬂ’J’mﬂ’l’ﬂzLﬂuLLGZﬂ’liLLﬁ]ﬂLL’Nﬂ’J’]&J}h’%LﬂuLLﬂzr]’ﬁﬂizqr]@irTﬁJm@lﬂ"lifﬁ%a’lﬂ%a’lﬂ
MIAANNAIEDH KFDAWIIUU NTTNA8E9 N A laeununavesdsesinsuaznsin lulgle
MILTEA AL M INARIUFNNAZ 1% muhiauaunaamianuisAaRuauanuaulazas
nauindAnwlasiTizeaiia

Concepts and applications of probability and probability distributions in various events;
interpretation of statistical values; descriptive statistics; sampling for good representatives of
populations and its use in estimation and hypothesis testing; presentation of article or published
research according to groups of student’s interest by statistical methods.

A eX o v a & &
NN o WENFNUFIUEINIVINLARATNTUNNE © (n-o-&)
SCPY 153 Basic Physics for Medical Science 2 (2-0-4)
sgIsInaasdnsInan il JYITINADIANBINTONNW  baiT
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Mechanics, temperature and heat, fluid, waves, sound and hearing, optics and visualization,
basic electromagnetism, basic quantum mechanics, atomic physics, nuclear physics and

radioactivity.
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PYGI 211 Social and Cultural Aspect in Health and lliness 1 (0-3-1)
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Meaningsand multiple dimensions of health, significances of symptoms, iliness experiences
andmultiple dimensions of illness, Medical Pluralism, Lay Medicine, Ethno-medicine, Bio-medicine,
illness explanations and healing process, community, community contexts, tools for understanding
community contexts, life context and community ways affecting health, illness, health care practices

and healing process of particular groups.

ANNT Loo NNNIAALAEMILATYR o o (0--0)
PYGZ 211 Thinking and Problem Solving Skills | 1 (0-2-1)
NegIBNaasdnsInan il NgIBNaasdnsnsannn ui

ANNFNRUFIXWINNMIVINUBIRNBINLNTZLINANNAAYBINPIA IR BURT NS
ANMUAALLLAN G 1% NTAALULALATIZA NMIRALULANIMIG MIAALLLETIIEIIR 989
anunanpuagdsnawitTywuazmidaaulietnaduszun insssdausninafiafitrislunisdans
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Associationof mental functions and thinking processes, meanings and types of thinking skill
such as analytical thinking, critical thinking, creative thinking, etc., meanings andsystematic
approach of problem solving and decision making, tools and techniques in thinking skills,
applications ofanalytical thinking skills for solving and decision making of uncomplicated daily life

problem, thinking skills witha role of good leadership and good followership.
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PYGZ 311 Thinking and Problem Solving Skills Il 1 (0-2-1)
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Applications ofcritical, logical, and scientific thinking skills for solving and decision making

of daily life problem, thinking skills witha role of working group membership.

ANNT Coo NNENIAALAZMILAT YN o o (0-b-0)
PYGZ 411 Thinking and Problem Solving Skills IlI 1 (0-2-1)
NgIBINaasdnsInan il NgIBINaasdnsInsannn Ui

ﬂ’]il]itEJﬂ@]ﬂ‘ﬁ“ﬁﬂHZﬂ’]\‘iﬂ’J’lﬂJﬁﬂE]ﬂ?dﬁ%ﬂx‘l&iiﬁ ﬂ’]iﬁ(ﬂLL%’J‘II%’]%LLE\]Zﬂ’]iﬁ@]LL%’J“ﬁ”NLﬁaLLﬂwl"ll
v A ni ci v Aa o [ a a di vV & dll A é
Tymuszdadulaniisdasluiiadszdiuysanmmmineznanufadelfidweiasldanislu
MINAMNNBENTITTIN WALNNBZANIAANLUNLINYBINIRAFIING
Applications ofcreative, parallel, and lateral thinking skills for solving and decision making
of daily life problem, integration of thinking skills for one tool in life skills progression, and thinking

skills witha role of good communications.

ANNI €oo anulaaantuaddilag © (v-o-&)
PYGZ 401 Patient Safety 2 (2-0-4)
a A v 1 1 a a v ¥ o 1
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ANunINLLazadAYUeInNlsaan e wwIfauazINUUANFIRTNAIN

Usaansvedsihe anudinguesfisiuuusddannulaeaisvedsiie szUUuazNaU0Ia
‘]}/U‘ffﬂuluﬂ’liﬂl,l,aﬂ’ﬂ?lil ﬁmmﬁﬁﬂs:ﬁw%mwiumigLLaqmm‘w ﬁﬁumﬁmaammﬁ@wm@lums
QLLaqmmw ﬂ’liﬁT@ﬂ’]iﬂ’J’]@JLéUd 3%ﬂ15ﬂ§ﬂﬂ§dﬂtﬂﬂﬁw1uﬂ’ﬁ§]LLﬂf?q{‘Il.ﬂ’]‘W ﬁﬁ]ﬂii&lﬂ’]iﬁd?uiﬁwﬂlm
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Meanings and significance of patient safety, concepts and practices regarding patient safety
promotion, importance of human factors to patient safety, systems and the impact of complexity on
patient care, effective teamwork in health-care, the nature of health-care error, risk management,

quality improvement methods for health-care, consumer engagement activities, medication safety
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SCBI 102 Biology Laboratory | 1 (0-3-1)
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Microscopy, cell structure and function, lant and animal tissues; cell division, genetics and
natural selection, ecology, and behavior.

MNT2 9o YJUANMIManTIIme @ (o-a-0)
SCBI 104 Biology Laboratory Il 1 (0-3-1)
sgAmAgasdnsnan i edmAgasdnumsannw i

ANBEMIIANUIARYVBINTUILFA T w%é’mfﬁhiﬁm:gné’u%é’o LLa:ﬁ'ﬁns:gﬂﬁuwéﬁ M3
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Diversity of plants and animals including invertebrates and vertebrates; reproduction and
development; nervous system and control of body function; circulatory system.

INTI olaen NIEUIBNITVDITAN o (en-0-%)

SCBI 123 Process of Life 3 (3-0-6)
a d' ¥ = 1 a A v v > 1A

9 INADIANHINDY INT? 9om NeITNAasEnv NN (Ui

aNEEsINAATasEIiEie  nTuIumesTinesReINieinIIesRe  MIsEYs
mazﬁ’lsd@;a miﬁuwvufuazmsw%mu ﬂizu%uﬂ’]ﬂlﬂd%%@ﬂla&ﬁ@fiiwﬁdﬂﬁiﬁuwvuﬁf mil,ﬁﬁzy n3
auqueawlivia mssdygImlzan nImugulszan uazmsiuauiin madasiunaly
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Diversity of life, life processes in plants nutrition, transport, homeostasis, reproduction and
development, life processes in animals including reproduction, development, endocrine regulation,
neural signaling neural regulation, sensory reception, internal defense, gas exchange, internal

transport and digestion.
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SCCH 111 General Chemistry 3 (3-0-6)
a A Y = ] A a A Y = 1% o | A

NgIBINAasAn¥Inaw il NgIBINABsFnsINIaNAK il
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Atomic structure, chemical bonding, gases and the kinetic molecular theory of
gases, phase equilibria, solutions and colloids, chemical thermodynamics, chemical kinetics, ionic

equilibria, electrochemistry.

A wva =
MAN o Ujuansad ® (o-en-0)
SCCH 119 Chemistry Laboratory 1 (0-3-1)
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minassaainalduaziadsunifidasdu ldun anueamaadowuaziaviodday m3
LATHNRIRTANBUAZNT NI NPERTVeIl AT aueaell Ml nzAiBalTnalasmaiia
MIUES MTLWARITDUNTTA1UNNTAzaNe NshTLuLsaesdnsaineslataivaiandunss
Ujfsmnvaslalanisuen ueanaged Auea uaadlad dlau ninAsuanddn eunusvesnsaand
VONTAN uaziadn

Experiments of general chemistry and basic organic chemistry include determinations of
scientific errors, significant numbers, precision and accuracy, preparation of solution and titration,
rate of reaction, chemical equilibria, quantitative analysis using spectroscopy, solubility
classification, use of models to study stereochemistry of organic substance, reactions of
hydrocarbons, reactions of alcohols and phenols, reactions of aldehydes and ketones, reactions of
carboxylic acids and derivatives, reactions of amines.
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SCCH 122 Organic Chemistry 3 (3-0-6)
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=

Imaaﬁ”ﬁﬂuLaqaLLa:awﬂaﬁﬁVlﬂmaaa’ﬁﬁuﬂ’%ﬁ miﬁ‘hLLuﬂLLazmiL’%Uﬂ%amiSumﬁAﬁﬁ;‘ji
Wandudneg maaslawnd saeileloloweiuszaut@nmmyuizwinus MIdgiaed UJasen
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Molecular structure and properties of organic compounds, classification and nomenclature
of various functional groups, stereochemistry, stereocisomers and their optical activities, synthesis,
reactions and identification of alkanes, alkenes, alkynes, aromatic hydrocarbons, halides or
organohalogens, alcohols, phenols, ethers, aldehydes, ketones, carboxylic acids, carboxylic acid
derivatives and amines. Molecular structure and properties of biomolecules: carbohydrates,

proteins, and lipids.

MAHh obe LARARFUAT TTUUFNN I AU a4ty o (m-0-5)
SCMA 164 Calculus and Systems of Ordinary Differential Equations 3 (3-0-6)
sedmfigasdnsnnen luf sedmiigasansmdann i

MINUMULARARE  RANNIUTINLBUazouNUTVOINIATUNNEY  auWuTaINaridu
aslnoufid Werduadlnauddnndy WarkdwdaihasuasWoidusaminin mamayWuslasdIong
uazaaMENANT NMIdszgndeunit Ujounus Uinusinawauszlidinawe nosfjunwanya
V2IUARAAE (NAlANMIMIUTAUT madszyndniamdiWus sruusumsBaynusaay auw
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Review of calculus, chain rule and derivatives of inverse functions, derivatives of
trigonometric, inverse trigonometric, exponential and logarithmic functions, implicit differentiation
and related rates, applications of derivatives, antiderivatives, definite and indefinite integrals,
fundamental theorems of calculus, techniques of integration, applications of integration, systems of
ordinary differential equations, direction fields and phase portraits, matrix representation, stationary
solutions, solutions by eigenvalue method, applications of systems of ordinary differential equations.
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SCPY 110 General Physics Laboratory 1 (0-3-1)
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Basic Physics experiments relating to Physics curriculums taught to the first year students
in each faculty.

a 6 o o A 6 6
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SCPY 154 Physics for Medical Science 3 (3-0-6)
sgIsInaasdns naw il JgITINADIRNBINTONN® NT
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AIBUAY | MIURIIFVaITAg ﬂi’mg]ﬂ’]iﬂﬂﬂi@]mﬂﬂ@iﬂ ﬂﬁﬂgmimﬂawﬂ@u GREL VAR
198 Uasd (MInNzAdu-aMA) MINARBIYasAIaTU-laaTiues WafFunduuasaasines du
BINMIWUBRMA FUNNIVRITLIBAILES dradunsuszgndldaunisvessisedeasimiy
srunatnedie; Aandozasy : sun1svedTiadsied dAnibazaeufifbiinaromAnsaaden
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Mechanics: Oscillation motion, system of many particles, motions of rigid bodies;
Thermodynamics : Laws of thermodynamics, directions of thermodynamic processes, entropy;
Physicals Optics: Diffraction, interference, polarization; Electromagnetism: Gauss’s law, Biot-
Savart’'s law, Ampere’s law, Faraday-Henry’s induction law, Special theory of relativity: Lorentz
transformation, length contraction, time dilation, relativistic momentum and relativistic energy;
Quantum mechanics: Black body radiation, photoelectric effect, Comton effect, De Broglie’s
hypothesis (wave-particle duality), Davission-Germer’s experiment, wave function and probability

of finding particles, Schrodinger’s equation, application of Schrodinger’s equation to simple

clo
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systems; Atomic physics: Schrodinger’s equation for single-electrons atom, possible wave function
and energy level for electrons, quantum numbers, angular momentum, electron spins, electron
configurations in atoms, periodic table; Nuclear physics : structures and properties of nucleus,
binding energy, nuclear models, stability of nucleus and decay, nuclear fission, principles of

nuclear reactor control, nuclear fusion; Particle physics: Elementary particles, models of elementary

particles.
NANIBIBN o HWILNA
1 a =} Aa wa Y v
wi8Na (N ui-U)ua-awai)
ANUA ooe WU ITITNAFTNTTY © (8-0-&)
PYAI 101 Introduction to Pharmacy Profession 2 (2-0-4)
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History and evolution of pharmacy profession, philosophy of pharmacy profession, ethics
for pharmacists, and environment of various settings of pharmacy career, both product-oriented

and patient-oriented.

NNUAN oo izuquTﬂ’]WLLazLﬂé;ﬁﬂﬁﬁ?J 5] (19-0-(9‘.’)
PYAI 301 Health System and Pharmacy 2 (2-0-4)
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Health system of Thailand, health and drug utilization problems, health management and
health service systems, drug system of the country and drug management of hospitals, drug

consumer protection, drug industry and intellectual property law.
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PYAI 402 Pharmacy Laws and Ethics 2 (2-0-4)
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Knowledge and contemporary situations regarding general law, Drug Act, Narcotics Act,
Psychotropic Substance Act, Medical Device Act, Food Act, Pharmacy Profession Act, Code of
Ethics in pharmacy profession, Cosmetic Act, Patent Act, Consumer Protection Act, Product Liability
Act, and Consumer Procedure Act.

ANUN oo 3udouATIBIUSIN MuAsRDG LN RINTIN © (-0-¢)
PYAI 403 Quantitative Methodology and Statistics in Pharmacy 2 (2-0-4)
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Research characteristics, ethical considerations, literature search and evaluation, research
design and sample size determination, data collection, statistics for data analysis and research

writing.

ANUA o ANYIMITLLNANLARD © (8-0-&)
PYAI 404 Pharmacoepidemiology 2 (2-0-4)
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Principles of pharmacoepidemiology, study design used in pharmacoepidemiology, the use
of pharmacoepidemiology to study pattern as well as appropriateness and problem of drug
utilization in population, the use of pharmacoepidemiology to study drug effects, interpretation of
pharmacoepidemiology study result, assessment of the quality of pharmacoepidemiology study,
and application of pharmacoepidemiology in pharmacy practice and public health policy.

cc



NMSANBUNADAIFATUBNA

A15UNLTIYIT : UNIAITUANI

1 a = A wa Y v
wENa (Nee)-Unua-anwai)

ANUA dod  LNATLATHFAEAT o (w-0-&)
PYAI 405 Pharmacoeconomics 2 (2-0-4)
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Basic principles and theories of health economics and pharmacoeconomics, application of
pharmacoeconomics studies, cost and outcome measurement, pharmacoeconomics methods, cost-
minimization analysis, cost-benefit analysis, cost-effectiveness analysis, cost-utility analysis,
pharmacoeconomics literature evaluation, budget impact analysis, ethics and equity issues and
outcomes assessment in pharmacy practice.
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PYAI 406 Pharmacy Administration 3 (3-0-6)
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Basic principles of management as tools applicable in resources management in pharmacy
services with the emphasis on the organization’s effectiveness as shown in indicators, including
material management, financial management and human resources management within the context
of the Thai Health Care system.
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Basic principles of personal communication between pharmacist and patients as well as
health personnel, including developing several skills such as listening, empathy, assertion and
negotiation and presentation skills, practical sessions for patient consultation.
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Biochemical properties of cellular macromolecules such as carbohydrates, lipids, and
nucleic acids, enzyme kinetics, metabolic processes, cellular mechanisms especially their roles in
metabolic disorders, applications of these biomolecular compounds as therapeutic agents,

hormonal, metabolic and genetic control mechanisms of cellular homeostasis.
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Basic methodology and techniques used in both qualitative and quantitative analysis of

biomolecules such as spectrophotometry and chromatography.
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General microbiology, microbial genetics, pathogenic microorganisms (bacteria, viruses,
yeasts, fungi, and parasites), their pathogenicity, prevention and their treatments by antimicrobial

agents.
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Laboratory practice of microbiology including general microbiological techniques, microbial

genetics and important pathogenic microorganisms including bacteria, viruses, yeasts, fungi, and

parasites.
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Basic knowledge in immunology, cooperative work of cells and cytokines, responses and
control of immunological system both under normal condition and pathophysiological states,
diseases that are related to human immunological system and their consequential reactions,

applications of immunology in diagnosis and treatment.
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Antimicrobial agents, antimicrobial resistance of microorganisms, applications of
microorganisms for production, quality assurance, microbiological and analytical tests,
immunological tests, production of microbial metabolites, new biotechnology-derived drug, food

microbiology, environmental microbiology, and microbial bioinformatics.
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Laboratory practice of pharmaceutical microbiology emphasizing on antimicrobial agents,
antimicrobial resistance of microorganisms, immunological tests, applications of microorganisms for
production, quality assurance, microbiological and analytical tests, microbial products,
biotechnology-derived drug, food microbiology, environmental microbiology, and microbial

bioinformatics.
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Anatomy, morphology and taxonomy of medicinal plants, scientific names, plant
classification and identification. Morphological characters of selected medicinal plant families.
Phytochemicals in the medicinal plants, chemical structures, nomenclature, biosynthesis, chemical
properties, extraction methods, separation methods, structure identification. The quality assessment

of raw material of medicinal plants, medicinal plant preparations for commercial use.
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Laboratory work on the anatomical and morphological study of medicinal plants. Study of
selected medicinal plant families using taxonomic keys to families. Identification and evaluation of
medicinal plants as raw material. Microscopical studies of various parts of plants, i.e. the leaf,
flower, fruit and seed, bark and wood, rhizome and root. Differentiation of plant parts, and
identification of some important medicinal plants using characteristic microscopical features.

Identification of medicinal plants/raw materials using microscopic techniques.
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Molecular structures and properties of organic compounds such as physico-chemical
properties, reactivity, the strength of organic acids and bases, solubility, carbocations, carbanions,
free radicals, carbenes, nitrenes, complexing compounds, chemical reactions and their mechanisms

for the synthesis of organic compounds, chemical reaction in biotransformation, drug discovery,

design and development, lead modification and structure-activity relationships (SARs).
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Principle of novel drug design, drug discovery strategies, theory of drug design and development,
structure-activity relationships (SARs), stereochemistry affecting drug actions, pharmacokinetics
and toxicity, mechanism of drug action at molecular level, theory of pro-drug design, SARs and
physico-chemical properties of  antibiotics, antiseptics, antifungals, antiparasitics,

antimycobacterials, anticancers, antivirals and antiAIDS.
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Basic principles of cellular physiology and homeostasis, functional anatomy of the nervous
system and endocrine system and their roles in the regulation of the organ systems in the body

and function of musculoskeletal system.
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Laboratory work in anatomy and physiology of organ systems correlated with the lecture

topics and group conference to present and discuss the laboratory work in basic principle, nervous

system, endocrine system, and musculoskeletal system.
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A continuation of Human Anatomy and Physiology 1 with structures, functions and regulatory
mechanism of each organ system which are cardiovascular system, respiratory system, urinary system,

gastrointestinal system, and reproductive system.
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Laboratory work in anatomy and physiology of organ systems correlated with the lecture
topics and group conference to present and discuss the laboratory work in cardiovascular system,
respiratory system, urinary system, gastrointestinal system and reproductive system.
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Biochemical aspects of several diseases including diabetes, dyslipidaemia,
atherosclerosis, amino acid disorders such as homocystinuria, genetic diseases, neurological
diseases including Alzheimer’s disease and schizophrenia, Biochemical and pathophysiological

endocrine system.
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Principles of nutrition and diet therapy, nutritional requirements, nutritional assessments

and nutritional care in the prevention and treatment of various diseases.
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Pathogenesis, pathophysiology and epidemiology of problematic microbes in Thailand such
as bacteria, fungi and virus, including structure, growth and division, laboratory diagnosis,

mechanism of resistance and resistant gene, and treatment.
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Structure, physicochemical properties and drug action relationships, mechanism of drug
action in molecular level, pharmacokinetics, toxicity, mechanism of degradation and stability of

drugs classified according to pharmacological activity.
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General principles of pharmacokinetics, drug actions, drug interactions, adverse effects and
drug toxicities, pharmacological effects, mechanisms of action, indications, rational drug use,
adverse effects, precaution and contraindication of drugs acting on autonomic nervous system,
drugs used for the treatment of gastrointestinal disorders, analgesics, anti-inflammatory agents,
autacoids and their antagonists.
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The pharmacological effects, mechanisms of action, indications, rational drug use, adverse
effects, precaution and contraindication of drugs used for the treatment of cardiovascular diseases
and endocrine disorders as well as drugs affecting these two systems e.g. vasodilators, diuretics,
oral contraceptives, etc.
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The pharmacological effects, mechanisms of action, indications, rational drug use, adverse
effects, precaution and contraindication of drugs used for the treatment of infectious diseases i.e.
antibacterials, antifungals, antivirals, antimalarials, antiparasitics, anti-cancer drugs and
immunomodulators.
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Pharmacological testing and/or assessment of drugs/chemical substances’ actions, using
pharmacological apparatus, preparation of tissue or animal for pharmacological testing and
interpretation of laboratory results. Review pharmacological publications for presentation, group
discussion and report writing.

i o LARTINEN & o (w-o-&)
PYCH 404 Pharmacology IV 2 (2-0-4)
i’mesmﬁ(?faoﬁnmfia% Anda ;oo F1LITINADIANBINTONNW bad

E]T]‘E‘Y]’NLJ’]EI‘]YJY]U’] ﬂavlﬂﬂ’]iilﬂﬂf]‘ﬂ‘ﬁ °1]E]1J\‘11°]j ﬂ’]iLﬂﬂﬂI‘HEl’]E]EI’NLﬁN’] EAS BN mmsmamm
99 fionatfiadu mamﬁwﬂumﬂﬂjmLLawuamml‘waomluﬂawlmnmkﬂmaaivuuﬂ?mw
LazianTnummsilsiniuiteslse

The pharmacological effects, mechanisms of action, indications, rational drug use, adverse
effects, precaution and contraindication of drugs used for the treatment of neuropsychiatric
disorders including diagnostic agents.
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Drug transport across the membrane, kinetics of drug transport across the membrane,
pharmacokinetic model and parameters, processes occurring upon drug after administration
including drug release, drug absorption, drug distribution, drug metabolism, and drug elimination,
physicochemical factors of drug, physiological factors, pathological factors, drug interactions that
affect pharmacokinetic process, dosage regimen and changes of plasma drug level after single and
multiple dosing, dosage adaptation in patients with impaired function of eliminating organ,
therapeutic drug monitoring, comparison between original drug products and generic drug products
based on bioequivalence study.
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Problem based learning of basic skills in pharmaceutical care based on professional ethics
and code of conduct including patient interview, interpretation of physical examination and
laboratory investigation, literatures search, pharmaceutical diagnosis and prescription analysis to

detect drug related problems in order to dispensing and patient counseling related to drug use.
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Problem based learning of information collection using medical record and patient
interviewing based on professional ethics and code of conduct, application of basic pharmaceutical
knowledge, pharmacology, clinical pharmacokinetics, clinical pharmacy toward systematic-
approach to drug related problems as well as plan for individually proper management and patient

monitoring, development of oral presentation skill.

E&



NSANBUNATAIGATUIBTIA

A185UNYTILIT : BNIAIT VAN

wigna (N ef-U)1ia-anwain)
nndn oo Uﬂﬁ’]gmiﬁﬂﬂﬁﬁamumsﬁma‘vmLmﬁmism & (@-en-am)
PYCI 501 Introduction to Pharmaceutical Care Clerkship 2 (1-3-3)

sedmfigasinenten nnls cow, NNUs com, NNUT doe, NNUT o 8T NIGasANB NS DN 1

nsindfuanuuiunamandrnssnludnsnzanaaicndn wandfuananmanas
ﬂ‘mm§ﬁﬂuuﬁugmmaaﬁmmmLLa:msmmsm’im%w mMafuuaziezideyazaddiag ns
ﬂs:qnﬁmwjﬁ"aﬂm 0F mﬁnu%ﬁiaLLrTﬂrymﬂ’mJL%Uﬂ’smmzﬂrywnﬁmﬁumlug}"ﬂasJ 73
AAMMUNANITINET NIFUAK Usziiin LL&:Lﬁ@ﬂi‘ﬁLaﬂmimﬁmmﬂﬁiaLLrTﬂn“mﬂuQ”ﬂw e
aaufnanIdugn msleusnendeunsuthuisanunislden MINUNUAAANQUaK1e
fithu nIeAdTedsiTniinisting nmsaridunndayauszad sunnl Jidnuuins
ﬂﬁdLﬂﬁ%ﬂiﬁNBﬂhdLﬁuizUU

Pharmaceutical care practices in interdisciplinary environment, principle of good clinical
pharmacy practice based on professional ethics and code of conduct, performing patient database,
application of knowledge of diseases and diseases management toward medical/ drug related
problems in patient, patient monitoring, developing skill of literature retrieval, evaluation and
selection to solve patient problems and answer drug inquiry, performing discharge counseling,
setting up home monitoring plan, performing discussion in therapeutic conference, systematically

preparing patient information and performing report of pharmaceutical care intervention.
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Parameters used in clinical pharmacokinetics, relationship between pharmacokinetics and
pharmacodynamics, factors affecting pharmacokinetics including liver disease, renal disease,
cardiovascular disease, obesity, aging and genetics, drug administration, dosage regimen for
individual patient, clinical pharmacokinetics of drugs with narrow therapeutic index and that should

be monitored, product interchange, conduct and interpret bioequivalence study.
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Operation, resources and pharmacist participation in Drug Information Center based on
human relationships, professional ethics and code of conduct, construction of an experience in

providing drug information focusing on retrieving, interpretation, integration and communication

skills.
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Pharmaceutical care practices in interdisciplinary environment, principle of good clinical
pharmacy practice based on professional ethics and code of conduct, application of knowledge of
diseases and diseases management toward medical/ drug related problems in patient, patient
monitoring, developing skill of literature retrieval, evaluation and selection to solve patient problems
and answer drug inquiry, performing discharge counseling, performing discussion in therapeutic
conference, systematically preparing patient information and performing report of pharmaceutical

care intervention.
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Practice and application of pharmaceutical care philosophy and pharmacotherapeutic
knowledge to develop skills in caring for patients in medicine wards, development of systematic
and analytical thinking in the evaluation of drug use, management of drug related problems for

patients in medicine wards based on professional ethics and code of conduct.

nnun v@e MIAnUJidnumuTamandansiuduwnguadiouan & (0-0%-&)
PYCI 652 Pharmaceutical Care Clerkship in Ambulatory Care 4 (0-16-4)

nmsfndjiduazmsdszgnddirgrdumsiuiamandonsiuuazanuidiunisinga
Iiﬂ@T’JilEl’]vLﬂstL‘ﬁiaLﬁ%uagﬁdﬂvﬂ‘]ﬂﬂuﬂ’ﬁ@LLE\]EJT‘IJ’JEJuaﬂ laun g}”ﬂwuaﬂ‘ﬁ'miﬁ@wmmaua:%"’mm
mInamaNnuAadilenetedaduzuulumidsadumslten mssamstywiannslsen
IﬁLLﬁfgﬂ’JU%aﬂuuﬁug’mﬂlE]Gﬁ]%ﬂl‘ﬁii&lLL&Z%SS&J’]U?SM’?T]%W

Practice and application of pharmaceutical care philosophy and pharmacotherapeutic
knowledge to develop skills in caring for ambulatory patients, development of systematic and
analytical thinking in the evaluation of drug use, management of drug related problems for

ambulatory patients based on professional ethics and code of conduct.
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Practice and application of pharmaceutical care philosophy and pharmacotherapeutic
knowledge to develop skills in caring for patients seeking care from community pharmacy,
development of systematic and analytical thinking in the evaluation of drug use, management of
drug related problems for patients seeking care from community pharmacy based on professional

ethics and code of conduct.
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Professional practice in pharmacy administration, application of knowledge in
management, medical sociology and anthropology, pharmacoeconomics and
pharmacoepidemiology to understand health system, drug system and pharmacy system in
Thailand, presentation of significant issue regarding health system, drug system and pharmacy
system within the hospital, drugstore or community contexts, design, planning, collecting data of
research study, discussion of research result, comments and suggestion.
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Basic principles of diseases and the responses of the body to the disorders, etiology,
pathogenesis and, especially, the alterations in functions of each organ system in order to
understand the symptoms and signs of the disorders, discussion of case studies to provide on
understanding of the physiological functions in normal and pathological states.
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Principle of pharmaceutical care, drug dispensing and prescription analysis,
pharmacotherapy in diseases of eye, ear, nose, and throat (EENT), respiratory system, and
reproductive system including pathophysiology, symptoms, signs, abnormal laboratory values,
diagnosis, drug comparison, selection for appropriate drug therapy plan, patient problem analysis,
drug dispensing, counseling and therapeutic monitoring in efficacy and adverse effect of drugs,

drug-related problem monitoring.
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Pharmacotherapy in diseases of infection, skin, musculoskeletal system and gastrointestinal
systemincluding pathophysiology, symptoms, signs, abnormal laboratory values and diagnosis,
drug comparison, selection for appropriate drug therapy plan, patient problem analysis, drug
dispensing, counseling and therapeutic drug monitoring both of efficacy and adverse effect, drug-

related problem monitoring.

ANUS o LARTNIINARBNLAZANTINENLIA m o (o-0-b)

PYCZ 403 Clinical Pharmacy and Therapeutics Il 3 (3-0-6)
a q' L 1 a d' L v Qs A

5’]2]'1??'\7]@]80%?’]']5""’]9% .ﬂﬂ‘LJ'i &o0, ﬂﬂlh co& 5qﬂ3ﬁ1ﬂ@ﬂﬂaﬂﬂqw5ﬂ&|ﬂ% VLNN

wnaphdaluliaszuudszan lsadans lsaneszuuden|sve lsalauszmadundaas
wazlinszuuniiduin mamqmﬁamlﬁmﬁuwm%a’%‘ﬁnm 81NN 81NIHEAY ANVHALUNGNS
#oaUfienny maifesslen newSsuifisuen nmadenedniunsnausum e anzas
nmatenzidgymidite nden maldddineuuzit uaznisfaaunanisldoludiu
Uszinsmwuazanmslifdszad nsfamudymiieniesiven nannislilazutindania
FULTNLEUAMILAEIIRABaLE A aTazananaufilimiaaaidaad uazTymanaludn

o/

nu



NMSANBUNADAIFATUBNA

A15UNLTIYIT : UNIAITUANIL

Pharmacotherapy in diseases of neurological system, psychiatry, endocrine system,
renal/urinary system and immunological system including pathophysiology, symptoms, signs,
abnormal laboratory values, diagnosis, drug comparison, selection for appropriate drug therapy,
patient problem analysis, drug dispensing, counseling and therapeutic drug monitoring both of
efficacy and adverse effect, drug-related problem monitoring, principle of enteral and parenteral
nutrition support, intravenous admixture and incompatibility.

1 a = Aa wa Y v
wENa (Nee)-Unua-anwai)

Anls o LARTNTINAARNLAZAIINENLIA & o (-0-¢)
PYCZ 404 Clinical Pharmacy and Therapeutics IV 2 (2-0-4)
NgIBINasd@nsInew Anls <ow NgIBINaasdnsInsannt ui

wnariidalulsanieszuuifea lsansszuuialauaznaealion uazlinuziis aveungy
iawiAnunenSasyingn ems emsuaas anwdadniniaiesd fUems uazmsifednlse
maSeuifisne madenmdmniumsnuamhtaimanzau myianzAdymgdiis nsdne
87 MIAMUINELLE waznmsdaaunansitenlududszaniainuazannis il szasd
miydaauTymiisuiasiuen

Pharmacotherapy in diseases of hematological system, cardiovascular system and cancer
including pathophysiology, symptoms, signs, abnormal laboratory values, diagnosis, drug
comparison, selection for appropriate drug therapy, patient problem analysis, drug dispensing,
counseling and therapeutic drug monitoring both of efficacy and adverse effect, drug-related
problem monitoring.
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Principles of toxicity, forensic toxicology, diagnosis and clinical management of human
poisoning including drug overdose and poison substances, toxidromes, decontamination,
enhancement of elimination, clinical management for paracetamol and other analgesics overdose,
central nervous system drug overdose, addictive substance, pesticides, herbicides, household
products, technical and occupational products, poisonous plants, poisonous animals, Thai/Chinese
herbs.
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Study of information for drug product quality assessment, e.g. drug registration, drug
specification, pharmacopeial and non-pharmacopeial information, certificate of analysis, leaflet,
packaging and label, pharmaceutical equivalent, bioequivalent, therapeutic equivalent and quality

system.
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Evidence-based phytotherapy with emphasis on the assessment of product quality,
pharmacological, toxicological, and clinical data, herbal preparation and dosage, adverse reaction
from herbs, herb-drug interaction, precaution, and regulatory of herbal products.
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Pharmacotherapy of complex diseases including pathophysiology, symptoms, signs,
abnormal laboratory values, diagnosis, drug comparison, selection for appropriate drug therapy
plan, patient problem analysis, drug dispensing, counseling and therapeutic drug monitoring both
of efficacy and adverse effect, drug related-problem monitoring.
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The professional practice in the hospitals, pharmacist roles, the administrative system,
hospital accreditation, professional ethics, and professional standard.
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The professional practice in drug stores situated in Bangkok and rural area, the
administrative system, pharmacist roles, community pharmacy accreditation (qualified drug stores),
professional ethics, and professional standard.
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Principle of food quality assurance, general principle of food hygiene, good manufacturing
practice, and Hazard Analysis Critical Control Point (HACCP) system, consumer protections, role
of nutrients, nutrition labeling, principle of food preservation, various food groups on the aspects
of processing, quality control, health benefits or detrimental effects, dietary supplements,
sweeteners and health, food poisoning, food safety, and food and drug interactions.
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Analyses of basic food composition, various foods and food products, and food additives,

etc., preparation of a blenderized diet, familiarization with types of infant products,

enteral and parenteral products, as well as nutrition counseling in various diseases.
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General pharmaceutical dosage forms, techniques of pharmaceutical measurement, basic
principles of blending and aliquot using pharmaceutical techniques, basic principles of powder
technology, the pharmaceutical solid dosage forms, i.e., powders, granules, effervescent granules,
capsules, tablet triturations and tablets, fundamental principles of formulation, manufacture and
quality control of tablets and capsules in compliance with current good manufacturing practices,
unit process and quality control aspects as well as manufacturing problem solving, stability study,

and packaging materials.
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Laboratory practices designed to create a better understanding of theoretical aspects,
practicing the use of techniques of pharmaceutical measurement and basic principles of blending
and aliquot, practicing on powder technology, preparing the pharmaceutical solid dosage forms,
i.e., powders, granules, effervescent granules, capsules, tablet triturations, tablets and coated
tablet, fundamental principles of formulation, manufacture, packaging, quality control of tablets and

capsules in compliance with current good manufacturing practices along with their stability.
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Fundamental principles of formulation, manufacture and quality control of sterile dosage
forms in compliance with current good manufacturing practices, pharmaceutical technology of water
systems, environmental control and sterilization principles, polymers used in pharmaceutical
industries, fundamental principle of suppositories and rectal delivery, aerosol and inhaler, nasal

and pulmonary delivery, modified release dosage forms, concept drug stability, and packaging.
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Laboratory practices designed to create a better understanding of theoretical aspects,
practicing the manufacture of sterile dosage forms in compliance with current good manufacturing
practices, environmental control, as well as the physical and microbiological quality controls,
polymers used in pharmaceutical industries, practicing the manufacture of other pharmaceutical
dosage forms, i.e., suppositories and rectal delivery, aerosol and inhaler, nasal and pulmonary

delivery, modified release dosage forms.
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Manufacturing unit operations emphasizing the physical processes, machines and
equipment mostly used in pharmaceutical industry, the unit processes in drug production such as
drying, mixing, particle size reduction, compression and consolidation of powdered solids,
sterilization, etc., fundamentals of process validation and pilot-plant scale up to large industrial,
basic engineering principles in pharmaceutical industry including plant layout and design, room
design and specification for pharmaceutical production, facility and utility system, waste treatment,

environmental control and safety system.
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Professional practice in production of different types of solid dosage forms, tablets,
capsules, pellets, or sterile dry powder / other related products, following good manufacturing
practice (GMP), pharmaceutical plant setting and related regulatory on manufacture of
pharmaceutical products, organization and management systems of pharmaceutical plant,
pharmaceutical plant design and layout, production planning and inventory control,
manufacturing process, packaging, documentation system, utilization of fundamental machines
commonly used in manufacturing scale and their maintenance, management of facility
infrastructure and other supporting system in pharmaceutical production, monitoring and control of
pharmaceutical plants environment including management of safety and biohazard, compliance to
rules and practice standards related to pharmaceutical industry based on professional ethics and

code of conduct.
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Definition and classification of biological products, sources and discovery of biological
products, physicochemical properties, immunochemical properties, biological activities, purity and
impurities of commonly used biological products, principle in the manufacturing of biological

products, principle in the quality assessment of biological products.
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Principles of chemical analysis of raw materials and pharmaceutical products, volumetric
analysis using aqueous and non-aqueous, redox, complexometric, precipitation titration and

instrumental analysis.
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The laboratory work with emphasis on volumetric and instrumental analysis in accordance

with the Pharmaceutical Analysis | course.
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The physicochemical properties of drugs and their chemical reactions which are applicable
to pharmaceutical science, literature search on drug specification according to monographs in

pharmacopoeias, drug identification as well as qualitative and quantitative analysis.
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Drug identification, limit tests, water testing, and other tests described in pharmacopeias,
basic techniques on drug analysis such as weighing and volumetric measurement, acid-base

titration and gravimetric method, synthesis of certain pharmaceutical products and related chemical

reactions.

ANHA ol LARTIIATIER o © (B-0-&)
PYDF 302 Pharmaceutical Analysis Il 2 (2-0-4)
F12IBINADIANBINAW ANKA Woe 1A INADIANBINTONNW bad

6

nannsbwnaianiinIasie lagdinasidalatalall wazlasanInnfiNan13aey

% Aa

Tanay uazndTAMd NaluudUTansuazamnin @18351136019 9 TINNInTdIziuLazAIUgN

) A A a o
ATUWNIN Wﬂﬂmmﬁ’r/l‘ﬂ(ﬂ“lladﬂgumﬂﬂi‘ﬂ@aauu’l(ﬂiﬁﬂu

Principles of instrumental techniques mainly spectroscopy and chromatography as applied

to qualitative and quantitative analysis of raw materials and pharmaceutical products, including

quality control, quality assurance and good laboratory practice.
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The laboratory work including instrumental techniques in accordance to the Pharmaceutical
Analysis Il course and problem based learning involving pharmaceutical chemistry problems by

integration of all knowledge in pharmaceutical chemistry.
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The analytical method development and validation of active pharmaceutical ingredients,
impurities, degraded and related substances in raw materials, excipients, drug products and
biological fluids, the principles of quality assurance, control and basic of quality system, analytical
data integrity, statistical treatment of analytical data, laboratory accreditation, analytical method

development, optimization, validation and transfer as well as regulatory and documentation issues.
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Practice of quality control of raw materials, in process materials and finished products in
various dosage forms, qualitative and quantitative analysis and stability testing of drug products,
application of instruments for drug analysis in various dosage forms, their maintenance and
calibration, the practice of quality assurance in pharmaceuticals such as the specifications for the
quality of products, evaluation of the quality, production of the quality products, documents in quality

assurance.
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Medicinal plants and bioactive compounds acting on physiological systems such as
gastrointestinal, respiratory, cardiovascular, nervous, endocrine, reproductive and urinary systems.
Medicinal plants as alternative medicine for cancer, AIDS, cosmetics from nature, marine natural
products, antioxidants, pesticides, phytopharmaceuticals and plant biotechnology. Herbal medicinal

products used in Thai health care system including allopathic and alternative therapy.

NNUa mels  UJUANIASTNYNBAEATUAZLNTTINIRY o @ (0-en-0)
PYDG 312 Pharmaceutical Botany and Pharmacognosy Laboratory |l 1 (0-3-1)
swdmigesansnen il swdmiaesansniannn 1

myzyziafsayulng Aoande Wowy LLazLﬂ%"aammﬂ;u"stw%ﬁlﬂumuwﬂwmmumu
Tagin mm‘!uvl,ww‘iﬁ'uﬁ'ﬁﬁ)gﬂ mmm%'mummnmgiuvlwa?mmgﬂLmumgal,ﬁw MIANHIQITURIN
ayulns mafianangnutaiinady dun nsanasautamzuazldlasinlansnmfsumsngy
GN9 gNIIWONILATN 1%@1”3azhamgﬂmﬁﬁmﬂ%ﬂi:‘[wﬁmam \T% LBAANABER ASALaANaElA
Lol waunmadlun Wanlimwend uazunuiiu iudu AvhnsatasnIngudnag mnayulng i
LARARBLG ﬁm‘"u%amzma LLazmmﬁ'@mnﬁ“ﬁﬁﬁﬁnUm‘wﬁm'«aﬁﬂiﬂﬂ"ﬁﬁéﬁum%adﬁﬁmaLLa:
Nﬁmﬁmﬁvﬁﬁ%uqmmw W uaw ﬂ’]iﬂszﬂqﬂ@‘i’mﬂﬁﬂﬂ’mﬁmLf':aLfialumswﬁmmmaﬂgﬁua:ms
AeneRaTEan

Identification of medicinal, narcotic, and toxic plants and also crude drugs used in Thai
traditional and modern medicine. Herbal products and preparation of herbal medicine based on
traditional knowledge. Field excursion to a medicinal plant garden. Important phytochemical
techniques i.e. specific tests and chromatography for various phytochemical groups in plants having
medicinal properties e.g. alkaloids, cardiac glycosides, anthraquinones, flavonoids, and tannins etc.
Extraction methods for alkaloids and volatile oils including potential plant extracts for use as
cosmetics and health supplements. Application of tissue culture techniques in the production of
secondary metabolites and their identification.
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Theory of solution and solubility, factors affecting solubility, the properties of electrolyte
solutions, acid-base solutions, salt solutions, buffer solutions, isotonic solutions and preparations
for eye, ear, nose, and throat, fundamentals in both theoretical and practical aspects of technologies
for preparing of pharmaceutical solutions and herbal preparations, details of pharmaceutical
solutions including classification of solutions by solvent type both aqueous and non-aqueous
solutions, processes and techniques of preparing solution dosage form, development of
pharmaceutical solutions with aesthetic considerations (colors, flavors, and fragrances), distribution
law and theory of partition coefficient, application of principles of extraction and separation of crude

extracts/active substances from plants, stability study of active ingredients in the formulation.
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Laboratory practices designed to create a better understanding of theoretical aspects, to
practice in determining drug solubility, to prepare electrolyte solutions, acid-base solutions, salt
solutions, buffer solutions, isotonic solutions and preparations for eye, ear, nose, throat (EENT),
and develop and formulate preparation in solution, clear liquid dosage form, and herbal preparation,
practical sessions lead to understand in the theoretical aspects of preparing pharmaceutical liquid
dosage forms and pharmaceutical extracts, practical sessions on official pharmaceutical
preparations, strength calculation, dosage form design and formulation, order of mixing/processing,
chemical compositions and product evaluation, as well as packaging and storage conditions for

pharmaceutical products.
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Fundamentals in both theoretical and practical aspects of technologies for preparing
pharmaceutical colloids and gels, theories of pharmaceutical colloids and gels including
physicochemical principles of interfacial phenomena, the association of molecules into colloids and
the application for drug delivery, formulation and stability study of colloids and gels, colloidal
dispersions as drug delivery systems including liposomes, niosomes and nanoparticle, the
knowledge of rheology and theories in pharmaceutical technology, including formulation,
preparation and evaluation of the physical properties of dispersed systems; i.e. suspensions,
emulsions, creams, ointments and topical preparations, advance in emulsion systems including
multiple emulsions and microemulsions, study of percutaneous absorption of topical preparations,

description of novel drug delivery systems for transdermal delivery.
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Techniques in pharmaceutical preparation and laboratory skills in support of the knowledge
obtained from the lectures of Pharmaceutics Ill course, laboratory practice in fundamental
techniques and instrumentation for the development and formulation of pharmaceutical colloids and
gels, performing the experiments and learning how to use instruments to evaluate adsorption,
interfacial tension and rheology of pharmaceutical preparations, techniques for studying
percutaneous absorption and determining drug release from dosage forms, practicing techniques
in formulation and preparation of disperse systems, the skills of good compounding practice.
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The knowledge of pharmaceutical practice and process for extemporaneous compounding
suitable for a particular patient’s use, when a drug preparation is not available commercially, good
compounding practice for preparing extemporaneous formulations from active drugs which may be
available in the form of drug chemicals, tablets, capsules or injectable solutions, the factors to be
considered in preparing of extemporaneous products in various forms including powders, oral
solutions, suspensions, topical preparations, eyedrops, parenteral nutrition and cytotoxic drugs,
selection of suitable containers and storage conditions, evaluation of the stability and
determination of expiration date or beyond-use date for extemporaneous products, in-process
control in extemporaneous preparations.
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The pharmaceutical product development, literature and patent search, role of
preformulation, dosage form and formulation design, experimental design, unit
processing/manufacturing, quality control and evaluation of liquid, semi-solid and solid dosage
forms, controlled-release products, new drug delivery systems, cosmeceutical or phyto-

pharmaceutical products of research or market formulations, fundamentals and applications of

industrially important pharmaceutical unit operations.
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The pharmaceutical product development, experiments of formulation designs, production,
quality control and evaluation of liquid, semi-solid and solid dosage forms, controlled-release

products, cosmeceutical and phyto-pharmaceutical products.
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Various controlled-release drug delivery systems that deliver drugs to the various specific
organ/tissues, manufacturing in a specific process unique to that delivery system,
biopharmaceutical and the physicochemical properties of the drugs influencing the design of the
delivery systems, the delivery systems including cell/tumor targeting, delivery of high molecular
weight drug obtained from biotechnology, delivery of proteins/peptides, nucleic acid to the tissues,
delivery of drugs by using nanotechnology e.g. liposomes, dendrimers, nanoparticles, transdermal
drug delivery, nasal-pulmonary drug delivery, controlled-release of drug taken orally, controlled-

release of drug via parenteral route, ocular delivery of drug, implants and inserts, vaccine delivery.
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The fundamental concepts of quality assurance of pharmaceuticals i.e. the specifications for the
quality of products, evaluation of the quality, production of the quality products, documents in
quality assurance, drug registration and field trips to manufacturers with good management in order

to increase ability in pharmaceutical quality assurance.
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The basic principles of drug discovery and design, the process of novel drug design using
the concepts of medicinal chemistry and biopharmaceutical sciences, including the computational

and instrumental techniques such as combinatorial chemistry and high throughput screening.
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The development of quality herbal raw material and herbal extract according to

Pharmacopoeia including their specifications.
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Individual or group research projects under the direct supervision of Faculty members
following the proposals designed by students and/or advisers, writing reports of the complete works

and performing effective presentation.
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Practice of the selection of the raw materials to be used in the manufacturing of food
products, food processing, general principle of food hygiene, good manufacturing practice, and
Hazard Analysis Critical Control Point (HACCP) system, quality controls in various aspects, and in

compliance with related regulations and/or standards, sensory evaluation tests, research and

development of food products based on professional ethics and code of conduct.
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Practice of criteria setting and selection of the active constituents and raw materials to be used
in the manufacturing of nutraceuticals/dietary supplements and food products for health benefits,
research and development leading to the final products, manufacturing and complying with
related regulations and/or standards, quality controls in various aspects, toxicity tests and consumer

tests based on professional ethics and code of conduct.
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Continuing professional practice in production of different types of solid dosage forms, semi-
solid dosage forms, liquid dosage forms, tablets, capsules, pellets, dry powder, cream, ointment,
gel, or injection/other related products, non-sterile or sterile product, following good manufacturing
practice (GMP), pharmaceutical plant setting and related regulatory on manufacture of
pharmaceutical products, organization and management systems of pharmaceutical plant,
pharmaceutical plant design and layout, production planning and inventory control,
manufacturing process, packaging, documentation system, utilization of fundamental machines
commonly used in manufacturing scale and their maintenance, management of facility
infrastructure and other supporting system in pharmaceutical production, monitoring and control of
pharmaceutical plants environment including management of safety and biohazard, compliance to
rules and practice standards related to pharmaceutical industry based on professional ethics and

code of conduct.
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Continuing professional practice in production of different types of solid dosage forms, semi-
solid dosage forms, liquid dosage forms, tablets, capsules, pellets, dry powder, cream, ointment,
gel, or injection/other related products, non-sterile or sterile product, following good manufacturing
practice (GMP), pharmaceutical plant setting and related regulatory on manufacture of
pharmaceutical products, organization and management systems of pharmaceutical plant,
pharmaceutical plant design and layout, production planning and inventory control,
manufacturing process, packaging, documentation system, utilization of fundamental machines
commonly used in manufacturing scale and their maintenance, management of facility
infrastructure and other supporting system in pharmaceutical production, monitoring and control of
pharmaceutical plants environment including management of safety and biohazard, compliance to
rules and practice standards related to pharmaceutical industry based on professional ethics and

code of conduct.
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Continuing professional practice in production of different types of solid dosage forms, semi-
solid dosage forms, liquid dosage forms, tablets, capsules, pellets, dry powder, cream, ointment,
gel, or injection/other related products, non-sterile or sterile product, following good manufacturing
practice (GMP), pharmaceutical plant setting and related regulatory on manufacture of
pharmaceutical products, organization and management systems of pharmaceutical plant,
pharmaceutical plant design and layout, production planning and inventory control,
manufacturing process, packaging, documentation system, utilization of fundamental machines
commonly used in manufacturing scale and their maintenance, management of facility
infrastructure and other supporting system in pharmaceutical production, monitoring and control of
pharmaceutical plants environment including management of safety and biohazard, compliance to
rules and practice standards related to pharmaceutical industry based on professional ethics and

code of conduct.
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PYEF 672 Professional Practice in
Pharmaceutical Quality Control and Quality Assurance I 4 (0-16-4)
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Continuing practice of quality control of raw materials, in process materials and finished products
in various dosage forms, qualitative and quantitative analysis and stability testing of drug products,
application of instruments for drug analysis in various dosage forms, their maintenance and
calibration, the practice of quality assurance in pharmaceuticals such as the specifications for the
quality of products, evaluation of the quality, production of the quality products, documents in quality

assurance.
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PYEF 673 Professional Practice in
Pharmaceutical Quality Control and Quality Assurance Il 4 (0-16-4)
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Continuing practice of quality control of raw materials, in process materials and finished
products in various dosage forms, qualitative and quantitative analysis and stability testing of drug
products, application of instruments for drug analysis in various dosage forms, their maintenance
and calibration, the practice of quality assurance in pharmaceuticals such as the specifications for
the quality of products, evaluation of the quality, production of the quality products, documents in
quality assurance.
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Continuing practice of quality control of raw materials, in process materials and finished
products in various dosage forms, qualitative and quantitative analysis and stability testing of drug
products, application of instruments for drug analysis in various dosage forms, their maintenance
and calibration, the practice of quality assurance in pharmaceuticals such as the specifications for
the quality of products, evaluation of the quality, production of the quality products, documents in

quality assurance.
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PYEI 651 Pharmaceutical Care Clerkship in Drug Information Service 4 (0-16-4)
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Providing of drug information service, systematic searching of drug information, evaluation
of drug information, and presentation of drug information to an inquirer, participation in other
activities related to drug information services, preparation of drug information to the Pharmacy and
Therapeutics Committee, development of communication skills with patients, other healthcare

personnel and general public based on professional ethics and code of conduct.
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Continuum clerkship on practice and application of pharmaceutical care philosophy and
pharmacotherapeutic knowledge to develop skills in caring for patients in medicine wards,
development of systematic and analytical thinking in the evaluation of drug use, management of
drug related problems for patients in medicine wards based on professional ethics and code of

conduct.
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PYEI 653 Pharmaceutical Care Clerkship in Therapeutic Drug Monitoring 4 (0-16-4)
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Practice and application of pharmaceutical care philosophy and knowledge of therapeutic
drug monitoring to develop skills in caring for patients, development of systematic and analytical
thinking in the therapeutic drug monitoring process, characteristics of drugs needed to be
monitored, time of serum collection, calculation for appropriate dosage regimen by using various
pharmacokinetic equations, monitoring impact of new dosage regimen and management of
problems in therapeutic drug monitoring for patients based on professional ethics and code of

conduct.
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PYEI 654 Pharmaceutical Care Clerkship in Intravenous Admixture 4 (0-16-4)
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Practice and application of pharmaceutical care philosophy, pharmaceutical technology and
pharmacotherapeutic knowledge to develop skills for caring patients who need parenteral nutrition,

intravenous admixture of drugs and chemotherapy based on professional ethics and code of

conduct.
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PYEI 655 Pharmaceutical Care Clerkship in Infectious Diseases 4 (0-16-4)

nmsndfiduazmadszynddrgrdunsuTunanindsnssunazanuiawninge
Iiﬂ@i”’aalmLﬁam’%m%m‘”nmiumi@LLa;ﬂ’ﬂ’gﬂiiﬂﬁm"'ﬁa AMSWAKIANNAALTIAA Tz Ra D%
szuvlunistszfiunisldon mssanisdymanmsldoliuigihelsadafonuiuginaes
AIUTITUURZITIVIUITWITITN

Practice and application of pharmaceutical care philosophy and pharmacotherapeutic
knowledge to develop skills in caring for patients with infectious diseases, development of
systematic and analytical thinking in the evaluation of drug use, management of drug related

problems for patients with infectious diseases based on professional ethics and code of conduct.
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PYEI 656 Pharmaceutical Care Clerkship in Pediatrics 4 (0-16-4)
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Practice and application of pharmaceutical care philosophy and pharmacotherapeutic
knowledge to develop skills in caring for pediatric patients, development of systematic and analytical
thinking in the evaluation of drug use, management of drug related problems for pediatric patients

based on professional ethics and code of conduct.
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PYEI 657 Pharmaceutical Care Clerkship in Cardiovascular Diseases 4 (0-16-4)
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Practice and application of pharmaceutical care philosophy and pharmacotherapeutic
knowledge to develop skills in caring for patients with cardiovascular diseases, development of
systematic and analytical thinking in the evaluation of drug use, management of drug related

problems for patients with cardiovascular diseases based on professional ethics and code of

conduct.
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PYEI 658 Pharmaceutical Care Clerkship in Dialysis Patients 4 (0-16-4)
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Practice and application of pharmaceutical care philosophy and pharmacotherapeutic
knowledge to develop skills in caring for patients with dialysis, development of systematic and
analytical thinking in the evaluation of drug use, management of drug related problems for patients

with dialysis based on professional ethics and code of conduct.
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PYEI 659 Pharmaceutical Care Clerkship in Adverse Drug Reaction Monitoring 4 (0-16-4)
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Practice and application of pharmaceutical care philosophy and adverse drug reactions
knowledge to develop skills in caring for patients, especially immunity-related adverse drug
reactions or drug allergy, development of systematic and analytical thinking in the causality
assessment of adverse drug reactions by using various algorithms, management of adverse drug
reactions and selection of drugs without cross-adverse reactions for the patients based on

professional ethics and code of conduct.
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PYEI 661 Pharmaceutical Care Clerkship in Primary Care 4 (0-16-4)
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Practice and application of pharmaceutical care philosophy, pharmacotherapeutic
knowledge and primary care to develop skills in holistic caring for patients, prevention, treatment,
recovery and promotion in self healthcare, development of systematic and analytical thinking in the
evaluation and resolution of drug, healthcare product and health problems in individual, family and

community levels based on professional ethics and code of conduct.
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Practicing and applying the knowledge in pharmaceutics and others related to
manufacturing, quality control, and quality assurance of cosmetic products, practicing and
developing the systematical and analytical thinking in research and development, manufacturing,
and quality control of cosmetic products as well as solving the problems which may take place
before, during, or after the manufacturing processes in order to produce the cosmetic products with

high quality and remain the quality of products until launching to the consumers.
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Professional practice in regulation of pharmaceutical products from manufacturing to drug
in market, drug law, drug act and guidelines in Thailand, national drug control system both pre-

marketing control and post-marketing control.
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Continuing professional practice in regulation of pharmaceutical products from
manufacturing to drug in market, drug law, drug act and guidelines in Thailand, national drug control

system both pre-marketing control and post-marketing control.
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PYEZ 646 Professional Practice in Drug Registration | 4 (0-16-4)
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Professional practice in drug registration, good regulatory practice in registration procedure
of new drugs and generic drugs according to the guideline of the Food and Drug Administration,
Ministry of Public Health and international guidelines such as ASEAN Harmonization and the
International Conference on Harmonization of Technical Requirements for Registration of
Pharmaceuticals for Human Use (ICH), documentation of pharmaceutical chemistry, manufacturing
pharmacy, pharmacological and toxicological data, and clinical studies with respect to quality,
efficacy and safety, surveillance of drug quality after registration approval based on professional

ethics and code of conduct.
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PYEZ 647 Professional Practice in Drug Registration |l 4 (0-16-4)
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Continuing professional practice in drug registration, good regulatory practice in registration
procedure of new drugs and generic drugs according to the guideline of the Food and Drug
Administration, Ministry of Public Health and international guidelines such as ASEAN Harmonization
and the International Conference on Harmonization of Technical Requirements for Registration of
Pharmaceuticals for Human Use (ICH), documentation of pharmaceutical chemistry, manufacturing
pharmacy, pharmacological and toxicological data, and clinical studies with respect to quality,
efficacy and safety, surveillance of drug quality after registration approval based on professional

ethics and code of conduct.
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Professional practice in clinical research of pharmaceutical products, Good Clinical Practice
guidelines (GCP), clinical research ethics, experimental design of clinical trials protocol, planning
and management clinical research, monitoring and analysis of clinical data for assessment of drug

efficacy and safety based on professional ethics and code of conduct.
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PYEZ 649 Professional Practice in Clinical Research of Pharmaceuticals I 4 (0-16-4)
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Continuing professional practice in clinical research of pharmaceutical products, Good
Clinical Practice guidelines (GCP), clinical research ethics, experimental design of clinical trials
protocol, planning and management clinical research, monitoring and analysis of clinical data for
assessment of drug efficacy and safety based on professional ethics and code of conduct.
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PYEZ 671 Professional Practice in Drug Research and Development | 4 (0-16-4)
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Professional practice in research and development (R&D) of drug substances, biological
products and pharmaceutical products, organization and management systems of R&D unit, drug
discovery, formulation development, analytical method development, stability test, bioequivalent
test and clinical studies, documentation of common technical dossier including chemical,
pharmaceutical and clinical data for drug registration based on research and professional ethics
and code of conduct.
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PYEZ 672 Professional Practice in Drug Research and Development I 4 (0-16-4)
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Continuing professional practice in research and development (R&D) of drug substances and
pharmaceutical products, organization and management systems of R&D unit, drug discovery,
formulation development, analytical method development, stability test, bioequivalent and clinical
studies, documentation of common technical dossier, chemical, pharmaceutical and clinical data
for drug registration based on research and professional ethics and code of conduct.
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Practice of criteria setting and selection of the raw materials to be used in the manufacturing
of herbal medicinal products, the efficient manufacturing process, quality assurance, and quality
control of herbal medicinal products, research and development leading to the final products,
manufacturing and complying with related regulations and/or standards based on professional
ethics and code of conduct.
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Professional practice in research and development (R&D) of herbal medicines, herbal
products, nutraceuticals, foods, cosmetics and consumer products, organization and management
systems of R&D unit, formulation development, analytical method development, characterization
and stability test, documentation of common technical dossier for product registration to Thai Food
and Drug Administration (Thai FDA) based on research and professional ethics and code of

conduct.
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Continuing professional practice in research and development (R&D) of herbal medicines,
herbal products, nutraceuticals, foods, cosmetics and consumer products, organization and
management systems of R&D unit, formulation development, analytical method development,
characterization and stability test, documentation of common technical dossier for product
registration to Thai Food and Drug Administration (Thai FDA) based on research and professional
ethics and code of conduct.
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Evidence-based phytotherapy with emphasis on the assessment of product quality,
pharmacological, toxicological, and clinical data, herbal preparation and dosage, adverse reaction
from herbs, herb-drug interaction, precaution, and regulatory of herbal products.
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Disorders of the human body from metabolic and genetic defects, free radicals and other
factors that lead to diseases. Clinical use of biomolecules and recombinant DNAs in therapy and

diagnosis.
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Classifications and properties of biomolecules for pharmaceutical usages, principle of
biomolecular analysis including analysis of DNA, vector, host cell, protein, lipid, and carbohydrate,
analytical techniques for biomolecule including enzyme assay, immunological assay, and rapid
method of analysis, analysis of impurities in biologic drugs, guidelines and regulations for biologic
drugs analysis.
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Advanced biotechnology for health, basic biochemical techniques for diagnosis, rapid
methods for disease investigation, stem cell and personalized therapy, stem cell therapy, cord
blood bank, induced pluripotent stem cell (iPS cell), over claim in stem cell therapy, ethics for stem
cell research and treatment, application of pharmacogenomics for personalized therapy,
pharmacogenomics and regulation on drug policy, situation of advanced biotechnology for health
and national policy in Thailand, and regulation in national policy by advanced biotechnology.
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Good manufacturing practices of solid dosage forms, both theory and practice of product
development of immediate and controlled release dosage forms, the introduction and application
of modern techniques, e.g., fluidization, pelletization, spray drying, and osmotic pumps, the ability
to scale up to pilot and industrial scales of products from active chemicals, as well as products

from medicinal plants.

&lo



NMSANBUNADAIFATUBNA

A15UNLTIYIT : KNIAITUANIL : n@'&ﬁmuﬁan%'lﬁ'w

1 a = a ea ¥ v
“WLNA (NYBY)-UYUA-anA1)

nMa oy waluladindrgamnnisueUneanide o (B-o-&)
PYEC 502 Industrial Pharmaceutical Technology of Sterile Dosage Forms 3 (2-3-5)
12BN ADIANBINAW ANKD Lo, NNHD Lo sgITINADIANBINTONNY LuH

mIniaUnendemansninasiuazisnnalunsnda nouiuazUuanslums
2ONUUL  MIRAIWUaLMINIn L dansTialSunntosuazsfiaUsunmann %aﬁiﬂtwmﬁ@
IRPRFUON ﬁ%@ﬂ’lﬂﬂuﬂ’]iﬂﬂﬂﬂﬂﬂﬂ@nﬂ’] LLaqﬂiu(ﬂNGLﬂ’Ia@]’]LL%%GQ’]LW’IW mimmmmwwmaau
maaamuwwa@lm NINAGLLAE mimaﬁ]aaum’mnﬂ@awaomwiﬁ‘lumwa@]mﬂi’lﬂﬁnmma
ﬂi“’ll’]‘lm']iwﬂ(ﬂEl’]‘ﬂi’]ﬂﬁ]’mL“Hﬂ‘i”@]‘].lﬁ]@lﬁ’mﬂi‘imm ﬂﬁi@li’]ﬁ]ﬁﬂﬂﬂ’]ﬁ&mﬂ@lad LY]ﬂIuIaUVLaIE]‘W
Lasilunsuiamnannida mieiditusane Tulsinswsedwndust ot

Good manufacturing practices for the production of sterile dosage forms, theory and
practice in design, development, and formulation of both small volume and large volume
parenterals, which are conventional, controlled release or site-targeting dosage forms,
environmental control of production area, preparation and validation of water for sterile
pharmaceutical production, manufacturing process of sterile products in industrial scale and process
validation, lyophilization technology in sterile product manufacture, formulation and manufacturing
technology for biological products.
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Development and production processes of nutritional supplements, Good manufacturing
practice, general tests and analysis, and assessment of nutritional supplement products. Rules and
regulatory affairs dealing with nutritional supplements.
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Product design and development of generic drug products. International standard and
regulation related to generic drug profile. Factor affecting product quality, including raw materials,
machine/equipment, personnel and method. Therapeutic equivalence, bioequivalence and
pharmaceutical equivalence. Storage and handling of drug products in compliance with international
standard. Guidelines for drug substitution and selection
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Growth process of microorganisms, control of microorganism using physical, chemical
processes and antimicrobial agents, Thailand and international standards, laws, rules/regulations
related to microbial contamination in health products.
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Principles of modern biotechnology in pharmacy and the applications of biotechnology for
drug discovery, drug design, drug development, drug targeting, gene therapy and quality assurance
of biotechnology-derived drugs.
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Principles and applications of plant biotechnology for the production of natural products and
medicinal plant raw materials in herbal industry, micropropagation, embryogenesis, cell suspension
culture, hairy root culture, and transgenic plants.
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PYEE 502 Research and Development of Herbal Products 3 (2-3-5)
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Study on the research process and development of herbal products including plant
selection, botanical and chemical standardization, production, and efficacy and safety evaluation,

laboratory work on microscopic, botanical, and chemical evaluation of herbal products.
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Physicochemical properties involved in pharmacological actions of drugs, discuss statistical
methods used to correlate physicochemical parameters with activity and to predict activity of new
drug derivatives, practice molecular modeling programs for the study of 3-dimensional structures

of molecules, physicochemical parameters calculations and drug receptor interaction study.
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Principles of drug synthesis, process of drug synthesis using the basis of medicinal
chemistry, chemical reaction in drug synthesis, design of a synthetic pathway, and a large scale
synthesis of drugs or other ingredients in pharmaceutical industry, interpretation of spectra for the

structural analysis, synthesis of drugs and their structural analysis.
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The theoretical background of nuclear radiochemistry involving the radioactive decay,
interactions of ionizing radiation, detection of radiation and measuring instrumentation of radiation.
Fundamental principles of radiopharmaceutical chemistry covering the uses of radionuclides in
medical diagnosis and treatment, preparation and quality control of radiopharmaceuticals. An
overview of the techniques and instrumentation in medical radio-imaging with emphasis on

radiopharmaceutical design and synthesis and purity of radio-labeled compounds.
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The various techniques used in phytochemistry with special emphasis on the screening
tests for active constituents, methods of extraction, isolation and quantitation of active principles
from medicinal plants, discussion on steps involved in the search for natural products for use as

drugs, cosmetics and dietary supplements.
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Quality assessment of medicinal plants used as raw materials according to Thai Herbal

Pharmacopoeia.
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Integration of all Pharmacy courses to solve pharmaceutical problems in holistic pattern
concerning the principle of safety, usefulness, and cost-effectiveness, science- and practice-based
faculty interact with students, an approach to choosing a specific therapeutic regimen for a given
patient to achieve defined goals and designing a monitoring plan based on professional ethics and

code of conduct.
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Basic knowledge of cosmetics and toiletries, including the study of cosmetic ingredients in
various cosmetic products; i.e. creams, lotions, shampoo, conditioner, and lipstick, the knowledge
of cosmetic formulation, evaluation and quality control, novel technology in cosmetic products,

regulation by laws concerning various cosmetic products.
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PYEI 503 Clinical Drug Research 3 (2-3-5)
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Role of clinical research associate, clinical trial protocol, International Conference on
Harmonisation (ICH) guideline and good clinical practice (GCP) guideline, protection of right, safety
and well-being of human study subject, starting up and monitoring clinical study, preparation of a
submission for ethical review committee, designing and reviewing clinical record forms, safety

report, maintain project files, and basic data analysis and report writing
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Drugstore administration, feasibility analysis, SWOT analysis, independent drugstore, chain
drugstore, franchise drugstore, role of drugstore in health system, laws, regulation and ethical
issues related to drugstore administration, role of community pharmacist, good pharmacy practice,

accredited drug store, and pharmaceutical care in drugstore
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Principles of alterations in functions at both cellular and organ levels in the elderly, the
alterations in physiological functions of each organ system and the effect of aging on the risk of

diseases.
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Bioinformatics, computational science for biopharmaceutical study, biological database,
applications of genomics, transcriptomics, proteomics, metabolomics, functomics and integromics
data for pharmacy, computational technique for searching and alignment of nucleotide and amino
acid sequences, evolutionary phylogenetic, structural biology and structural bioinformatics of
macromolecule, bioinformatics for protein function, comparative modeling and in silico techniques
for study of biomolecule, bioinformatics-based drug discovery, development and formulation,

pharmaceutical informatics for prediction of activity and pharmacokinetic parameter of drugs.
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Thai wisdom, relation of Thai wisdom and Thai lifestyle, application of Thai wisdom for

holistic health promotion.

NEA <oo  M3LImLdnuaNuLEL © (8-0-&)

PYFF 401 Risk Assessment 2 (2-0-4)
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Concepts of risk assessment in order to reduce or solve disagreement on safety and human
health from chemical use, risk assessment in food safety, medicine and environment concerning
with danger of chemicals, toxic substances, microbes, study of danger and exposure evaluation,
description of danger and risk, risk assessment information describing impacts of chemical
exposure to human health.
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Grammar, vocabulary, idioms, and conversations in the German language, the practice on
reading and understanding of scientific papers in pharmaceutical field, learning of the German

culture from literatures and various German media such as magazines, music, and films.
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Medicinal plant products currently used in Thai spa for health promotion and relaxation, the

selection and the preparation of appropriate medicinal plants and phytopharmaceutical products

complied with the usage.
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PYFG 502 Plant Tissue Culture for Micropropagation 2 (1-2-3)
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Basis of plant tissue culture techniques including the micropropagation the practice in
culturing the explants aseptically on the synthetic nutrient media to obtain regenerated plantlets.

The acclimatization and natural growing.
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Internationalization of Pharmacy Profession, international pharmacy education, networking
development of pharmacy profession, pharmacy profession in Asean Economic Community,
pharmacy profession in Asia Pacific region, pharmacy profession in Europe, pharmacy profession
in North America region, pharmacy profession in Australia, self-capacity building and change

management, social and cultural diversity, and international experience.
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Drug and social perspectives including different roles upon people in the society; medical,

social, and psychological, both constructive and destructive, since birth until death.
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Physiological-based principles and scientific information for health promotion, such as,
meditation, yoga, aerobic exercise, massage, acupuncture, humor, painting, music, for health care

promotion, both physical and mind, including self practice.
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PYFJ 501 Relation of Body and Mind 1 (1-0-2)
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Relation among the mind, body and behavior, and the effect of change in physiological

and mental functions on health.
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Basic knowledge of computer system, computer network, the use of the internet, information
technology law, pharmaceutical data, pharmaceutical databases designed for pharmaceutical data,

form and report creation for pharmaceutical database on the computer.
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Basic knowledge of computer system and the internet, information technology law,

webpage creation programs, image retouching programs and image animation programs.
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Basis of meditation, types of meditation, meditation practice, the importance of meditation,

the use of meditation and principle in Buddhism
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