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595-701 32iloUIBINENNATYAAAT 3((3)-0-6)

(Research Methodology in Pharmaceutical Sciences)

595-702 dununiadafnmmandsmans | 1(0-2-1)
(Graduate Seminar in Pharmaceutical Sciences 1)

595-703 Fununfadiafnmmaundsmans 2 1(0-2-1)
(Graduate Seminar in Pharmaceutical Sciences II)

595-704 NITVIUMIIVBUATWAUIMUNTFATINATIN* 1(1-0-2)

(Research and Development Process in Industrial Pharmacy)*

a A v a
2. HNIAB a9 N 7 HUWNA

560-761 ndymaAsIUgIMuUnd¥Inen 2((2)-0-4)
(Advanced Pharmaceutical Sciences in Pharmacology)
565-761 1ndwATNOMIHAUIE 2((2)-0-4)

(Pharmaceutical Chemistry for Drug Development)

] JY 1%
565-762 MSAUATITHEIDUNAL 2((2)-0-4)
(Retrosynthesis)
565-763 wyjnilesludunsddaunsed 2((2)-0-4)

(Protective groups in Organic Synthesis)

565-764 N1IVONLUVEN 2((2)-0-4)
(Drug Design)

570-761 enayulns 2((2)-0-4)
(Herbal Medicines)

570-762 IANVOINAASUNFITUFIA 3((3)-0-6)

(Chemistry of Natural Products)

570-763 syl Ineuazeniuti 3((2)-3-4)
(Thai Medicinal Plants and Indigenous Drugs)

570-764 WATFIUEAYU W5 3((2)-3-4)
(Standardization of Medicinal Plants)

570-765 M3MHUAGAS 1ATIATHIMUATVBIHAAAUINTTTNIIA 3((3)-0-6)

(Chemical Structure Determination of Natural Products)



570-766

580-761

580-762

580-763

580-764

580-775

580-776

595-761

595-762

595-763

595-764

595-765

595-766

595-767

TasinTansiililemsisenandasusiassumna
(Chromatography in Natural Product Research)
MINAHAAS AR MU F¥NTTY
(Pharmaceutical Product Development)
NzUIUMINAAN A Tu Tagndsn sy

(Unit Process in Pharmaceutical Technology)
MIRANGAIMTUBUATEY

(Pharmaceutical Formulation Development)
PEATMIIINT SO

(Drug Delivery Systems)
wTumaluTaduagmitszgnd 15 lumsihasen
(Nanotechnology and Applications in Drug Delivery)
maTuTagaimwlutdegiunazeuian
(Biotechnology Today and Tomorrow)
mﬂTuTaﬁ%amwmmﬁ’%mm%’uqﬂ 1
(Advanced Pharmaceutical Biotechnology I)
mﬂTuTaﬁ%amwmmﬁ’%mm%’uqﬂ 2
(Advanced Pharmaceutical Biotechnology II)
ﬂ']'ié’f)ﬁ'ﬁL!ﬁgﬂ']ﬁﬁ'llﬁuﬂvnﬂﬁﬂfJ']?”ﬁG]%
(Scientific Communications and Presentation)
Taymirumandsenaas

(Special Problem in Pharmaceutical Sciences)

a o : ) a o d a
ﬂj@nﬂﬂu’)@ﬂiﬁiJﬂ'l‘i’f]@ﬂL!UU‘(’J'lllﬁglﬂ%f]\‘lﬁ"lf]'l\ﬁ]'lﬂwaﬁﬂm"ﬂﬁiiiﬂﬂﬁ

(Module: Innovative Drug and Cosmetic Designs from Natural Products)

a v W J o
FAIFUNTAYNUTATATUASYIUNWIC AN

Module: Pharmacogenomic and Personalized Medicine)
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Module: Nutraceutical Design for Ageing and Therapeutic Nutrition

Tawuaiiia
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3(3-0-6)
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3(3-0-6)

3(3-0-6)
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a a 4
ANITUNUD

(Thesis)
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595-702 FuuuItuAadnuIMndreaa 1%

(Graduate Seminar in Pharmaceutical Sciences I)** 1(0-2-1)
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a a 4 [ a
595-781 IMNYTUNWUT (Thesis) 9 UUYNA
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MANSTANEIN 2
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(Graduate Seminar in Pharmaceutical Sciences I1)** 1(0-2-1)
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MAMIANHIN 1
595-701 seidlonITemandyemans 3((3)-0-6)
(Research Methodology in Pharmaceutical Sciences)
XXX-XXX B UAON 7 ¥i120NA
595-704 NTLUIUNMIIVYLUASWAUIMUNTFYAAINATTU* 1(1-0-3)
(Research and Development Process in Industrial Pharmacy)*
= a
MAMIANDEIN 2
595-702 dunufuRafAnEIMandYeans 1 1(0-2-1)
(Graduate Seminar in Pharmaceutical Sciences I)

595-782 ANIINUT (Thesis) 8 ¥iienA

o 4
MAMSANEIN 1
595-782 ANNTUNUT (Thesis) 8 ¥ienA
o 4
MAMSANEIN 2
595-782 ANGNUNUT (Thesis) 8 Hena
595-703 duuutuRaFnM MU TYeaas 2 1(0-2-1)

(Graduate Seminar in Pharmaceutical Sciences II)
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560-761

565-761

565-762

1B9NT17 3-3
AMOBTLY18IB

(Y] dJ
AUSINAVAITAT

Lﬂé’%mam%%"ugﬂmamé’ﬁwm 2((2)-0-4)
(Advanced Pharmaceutical Sciences in Pharmacology)

nguiiladniAeaiuniseengrivesen nalnn1seangns wuiAniRendudaiu anruduiug
FEMINVUIAYBILINUNITABUAUDIVDIEN mamaaﬁlaumam%@iamiaaﬂqw%‘maqmLLazé’umﬁ%m
3¥111981 Fon15uazmALlafIg 9 AlunsUsudiunanmsnevausmessyuueten: Mielhede
sina 9 deerludnineass sauensisneuarlunie

Advance knowledge of pharmacological action and mechanism of drug action, dose-
response relationship, receptor theory for drug action and pharmacokinetic approach in
delineate drug action, techniques in evaluating organs or tissues response using in vitro

and in vivo models

induaiianswane 2((2)-0-4)
(Pharmaceutical Chemistry for Drug Development)

wwAnlunsiendlagedearuinuanuduiusseninlaseainueeuagnisesn
qns Msduasgiviedaulasduaiivesiienddgiiiefiuanuasinargninianduine
walauariasesdontsdiunisimseiindesuanildlunisidouasiauien n1sin
wielulagFnmaniloysegndldlunisiamnen

Concepts for new drug development using knowledges of structure activity
relationship; synthesis or chemical modification of active drug to improve stabilities and
pharmacological activity; techniques and instruments in pharmaceutical analysis
necessary for drug research and development; applications of biotechnology in drug

development

nsdaasizidaunau 2((2)-0-4)
(Retrosynthesis)

nsgaNKUUIANIIMIdnATIEansdunsd lnenmsiesgilaswaivedanaidmineg
foundulufansieduiiilasiadslddudon

Design of synthetic pathway of organic compounds by analyzing of target molecule

backward to simple starting in complicate structure material



565-763

565-764

570-761

570-762

N ¢

niundasluduniddansizi 2((2)-0-4)
(Protective Groups in Organic Synthesis)

wannsunlewgileidunazaanenyunles dmsunisidunid UQLﬂiwzﬁ%u’ugqﬁLﬁ&Jﬁmﬁ’u
asUszneuiiivanonyiledity

Principles in protection and deprotection of functional groups in advanced organic

synthesis involving multi-functional organic compounds

N1992NLUVEN 2((2)-0-4)
(Drug Design)

nseonuuuslneismandl menn wazanuduiusvedlasiaieiunisoongrdvesennis
Ténoufinmesiislunisesnuuuen mssonwuvniduiusiuiluanavedafusanis
AMUANNUSVDIUNIUDATUYDIBFON1T0BNLUVEN kazn1soankuvelagldnundiendania
luana

Drug design underlying chemistry and physics of drugs, structure activity relationship,
computer-aid drug design, specific target drug design, relationship of drug metabolism in

drug design and drug design based on molecular similarity

gnayulns 2((2)-0-4)
(Herbal Medicines)

gragulnsdldlunisinulsaluszuuingg WWunszuumaduens Tsafiamils lsnfnide
Usanazhisasyuulszandiunars ssuumaiumela ssuuimlauasrnanniaen SEUUNILfY
Haane sruusenlieuareesluu nufayulngid grdsnulsauaits ornsdniavuaslsa
Wi

Medicinal plants for the treatment of several health disorders associated with the
gastrointestinal tract, skin, central nervous system, respiratory tract, cardiovascular
system, urinary tract and endocrine systems as well as those for the treatment of

cancers, inflammation and gout

LANVDINANNUINTTTUYA 3((3)-0-6)
(Chemistry of Natural Products)

ssusznevlilassairsvesannaninrisssued Uiiteneduazuadludaidin msfinw
Frdunsen auaudiniuaivazneninveduwnueladnioniilunguengg lawn weddlnd
o msnuesd Warliuewd ANNSY Ankuu auusHuean esluoed ANaTeun LoaA
aous wazansuszneuitlulasauduessduszneululasaiig

Building blocks used in the skeleton structures of natural products, chemical and
biochemical reactions in living organisms, biosynthetic studies, chemical and physical

properties of secondary metabolites of various classes including polyketides,



570-763

570-764

570-765

phenylpropanoids, flavonoids, coumarins, lignans, phenolic derivatives, terpenoids,

steroids, alkaloids and nitrogenous compounds

ayulwslneuazeriudu 3((2)-3-4)

(Thai Medicinal Plants and Indigenous Drugs)

'
a a

ayulnslveuazeniiutin . mafududoyaauulng nsdmagidyguiety auulnslne
UsAlemflumensunmdiudie msen wasisenfiudhy msleseiiaelusiuenandy
Usgdduunuluna - ayulnsluansisuauyagiuy  agulnsludy@evdnuiend  nsiamn
auulnsgounutagdu  waznguanefiferdestuayulns esdnsiigua uazWaushuayulws/
NSWNNENIBEN AAAIURNUENSAIARSNITIREuAzTmUaYWlnsIng

Thai medicinal plants and indigenous medicines; a search for and an evaluation of
herbal information; a survey of Thai traditional medicine knowledge; ethnopharmacology
and folklore remedies; interpretative studies of ancient scripts; comparative analysis of
medicinal plants used as remedies in Thai traditional households, primary health care
and the national list of essential safe medicines; modern medicines; fundamentals in Thai
traditional medicine as foundations for the development of modern medicine; laws

relevant to the prescription of medicinal plants or related products; organizations and

strategic planning for the development of Thai herbal/ alternative medicines

WnsgIuayuUlng 3((2)-3-4)
(Standardization of Medicinal Plants)

Jafrununsgiuingavkasnanduaanayulnsaiudeirualunduiiiu n1susediy
AuningAvkaznandaianayulng laun nslduszamduda ndesganssad n1nsa
AuaNUANILATLaENIEAIN kaEN1TIATIERUSIIMENTEAY N1TIATIBYITIUTIIMAIETE
HPLC LagN13ATI980UAIINNARIvaITins e nmawsenansadnayulng Tadaisddaylu
USunaugs winnssunmisaniawasnisinannsgiuayulng

Examination of Pharmacopeial monographs of herbal raw materials and medicines,
quality assessment of herbal raw materials and medicines, i.e. organoleptic; microscopic;
chemical and physical methods; determination of active constituents, quantitative HPLC

analysis and method validation, preparation of herbal extracts enriched for active

constituents, innovations in herbal extraction and standardization

N13NMUAGATIATIEEIMIUANVDIHEANUNTTTUYA 3((3)-0-6)

(Chemical Structure Determination of Natural Products)
AnwianwaslanznaalnsalnUveansuandueisssuviingueingg wu Waliuesd a

1131 1asluu adluu weslusunuasanesesn woan1asen ninosdlunasinulng uay

mslulawnsn annsiiasieiiazimuegasiassaianiualivedansuaniuansssuvAnlgns



570-766

580-761

580-762

lassadndudoulaeldinatinduedssuuniuinslowuudailalnsalnl sudumatanisailals
salnlaug msdmssireuiinastunasreuneiudureas alngldinaiansaalnsalnd
wazlaunsduasIEia TOUNUS

Spectroscopic characteristics of various classes of natural products including
flavonoids, coumarins, chromones, quinones, terpenoids, steroids, alkaloids, amino acids
and peptides, and carbohydrates; fundamental in chemical structure elucidation and
identification of chemicals from natural products with complex chemical structures,
particularly using NMR spectroscopic techniques and other spectroscopic analyses;
configurational and conformational analysis using spectroscopic and derivatization

approaches.

Tasunlansfiivens3denenaniaeisssuua 3((3)-0-6)
(Chromatography in Natural Product Research)

nEnnisvesntsuendaelasinlansil unihuaziiugiuvestasuilansfivdasig ngud
WankavaIuveIengef nalnresnisniiarnsnssane ssrUsznaululasulans il daunis
Uiyl dunsiate wadns edesdle wunAauaznagninmsdadenmelauazaninznislas
wln A5l Msfmdenigmasgiuiiuazignandeud malulaBnisserag waluladaussous
qumzammuzqa?ﬁmm ’Jfaﬂl,ﬁamil,wﬂl,muﬂmw nsanuUaslasinlaknT

Principles in chromatographic separations; introduction and basis of various
chromatographic techniques; plate theory and its extension; mechanisms of retention
and dispersion; components in chromatography - loading, column, detection, output,
instrumentation; concepts and strategic selections of chromatographic techniques and
conditions; selection and modifications of stationary phases and mobile phases; tandem
technology; high-performance and ultra-high performance technology; special supporting

materials; manipulation of chromatograms

AMINAUINARN TN WAFVNTTY 2((2)-0-4)
(Pharmaceutical Product Development)

N3EUIUNIHANLATY A NIUFVNTTU WIARNITEBAKUUEATHISY wazwaluladi
Aot

Process in pharmaceutical product development, concept of formulation design and

related technology

nsTuIUMITHARNIunAlulagndunssy 2((2)-0-4)
(Unit Process in Pharmaceutical Technology)
N13LEeNTIENAY N159BNKULLALINAILINUEAAIMNTINYT NMITRFILIAaNNALULTIY

n153nLAIelianaraunsn naNMSNNIveIUreUURNA Tunsnanen wazn1sdnssuutndn



580-763

580-764

580-775

580-776

SRNGH
Site selection, design and layout pharmaceutical manufacture, good environmental

management, equipment and layout, Good Manufacturing Practice, waste management

NIRAIgATAN UL AT 3((2)-3-4)
(Pharmaceutical Formulation Development)

#dnNn1T WadAnTsRauaEIALIgRI TUTeIs ASENFULUUAIY MIvesruInm IRy
izﬁuqmammmuazgu 9 fiRedeamandunssy

Principle, formulation techniques and formulation development of pharmaceutical

dosage forms, Industrial scale up and related pharmaceutical aspects

szuvigeen 3(3-0-6)
(Drug Delivery Systems)

nénuarnguiifedeatussuuindensuuuuine 1wy szuuihdseuuuesngvsuy
wazmuaunsUanUaesililasnssulseniu ssuuthdsemaeiiamii szuvthdaendidulusiu
wazndlng wagssuuthdsenanzaadinuneg Msideinduuaydu denisiasunlunsesniuy
WL wagIon1TUsEluUsyanNSNauesssuULNENe)

Concept and theory of drug delivery systems; oral sustained and controlled release
systems, topical delivery systems, protein and peptide delivery and targeted drug
delivery; vaccine and gene delivery; principle in drug design, development and

evaluation of drug delivery systems

wulumealuladuaznisussenaldlunisdadesn 3(3-0-6)
(Nanotechnology and Applications in Drug Delivery)

sruuihdsenitendeunlumelulad nsndoy nsUssendld msAnwdnuazianiziagnis
UsziliuanuUaenievasssutayniAseauuily

Nanotechnology in drug delivery systems; preparation, applications, characterization

and safety evaluation of nanoparticulate system

walulagdinmiludagduuazauinn 3((3)-0-6)
(Biotechnology Today and Tomorrow)
ndnmauagmsUszgndldveanalulaiinmuuudnis uavadelndifldvesluauisenis
Wndveans wu waluladnsieszrainuiaadlolng malulagnsdndeoue waluladly
Tnsenfisd wmalulaBnisuaneandening Tulewuwed uasmealuladdug Mieades wualdly
aurnvaaAlulagdinnlusuideniandvenans
Principle and application of classical and cutting-edge biotechnology commonly

used in pharmaceutical research such as DNA sequencing technology, DNA-editing



595-701

595-702

595-703

technology, microarray technology, phage display technology, biosensor, and other

related technologies; future trend in biotechnology in pharmaceutical research

s2ilaudt e anduanans 3((3)-0-6)
(Research Methodology in Pharmaceutical Sciences)

n3i3Teegiudussuuninsideidanuninuazidausuia lnsszaseunquluionts

WWONMITDITY NISAUNIIUITENNEITEY N15INBEUNITYINFITY NSEULATINIGIFEY AT

Systematically conduct both qualitative and quantitative research project; choosing
a research topic; searching tools; planning for research; writing a research protocol; data
analysis, statistics for research, data interpretation, presentation of research result and

ethical consideration in research

fununvufnfnemundudngans 1 1(0-2-1)
(Graduate Seminar in Pharmaceutical Sciences I)

nswauanudlanamuefiisitesiunisiaueunnanluman o temiands
mani lngondedeyaanauideiafu viennanuiwihmidevesindn sufanade
Tun1siaue AnuainisalunIsie A15IATIERNITUNAUDNITINGIAIEAS NITITTINANS
U8

Development of an overall understanding of the principles of oral communication in
pharmaceutical science based on published, peer reviewed publications, or original
research conducted by the student, including presentation techniques, listening skills,

critical analysis of scientific presentations, participation in scientific discussions

dununvunafnemundarngns 2 1(0-2-1)
(Graduate Seminar in Pharmaceutical Sciences II)

mswawanudlanamua i destunsinaueurnanlumansiiedomandy
ANEnS Imaaflﬁm’fagamnmu'ﬁﬁaﬁﬁﬁmﬁ NI9IINAINANINLINUITBVOIUNANY TInduneila
Tunisudaus Anuan1salun1sily N9ATIERNITUNELENIINEIANERS NISITITIUNTS
aAUTY waz/Mionsdununiieiaueauiutivesudsevesin@nwuas muansaly
MTULEUD

Development of an overall understanding of the principles of oral communication in
pharmaceutical science based on published, peer reviewed publications, or original
research conducted by the student, including presentation techniques, listening skills,

critical analysis of scientific presentations, participation in scientific discussions and/or

Seminar on the progressive of students’ researches and presentation skills



595-704  NSTUIUNITIVYLATNAUINIUNTVNAMNTTH 1(1-0-2)

595-761

595-762

(Research and Development Process in Industrial Pharmacy)

AriuguiRstunsruiumsidoussiammandsgaavngsy mMIdumie) maafn
NNAAANINTITUYIR N15FAATIZINILAT LLasmsmmmmiaaﬂqméwm%amw nsnaaauluy
vaeanaaed kazludninaass n1sArvAuAMAINYBIRgAULazIAdY A n15UsEilluy
Uszdnsnmuazanulaonse

Basic knowledge of research and development process in industrial pharmacy; drug
discovery; extraction from natural products; chemical synthesis and biological activity
determinations; in vitro and in vivo testing; raw materials and pharmaceutical products

quality controls; efficacies and safety assessments

welulagFanmmandsnsautugs 1 3(3-0-6)

(Advanced Pharmaceutical Biotechnology I)
anufitugiuuaznisUszgndldimaluladfanmlunsidowasnnsimumiandsnssy

Tassarsuazvifivesdu teuledldlunsdadedu mahduiaulavieleudiedudrgivad

v ¢

wadansvasuwadivlazdnd n1smivaunsuanseanveduluddlyin valnsaisledin wazenn

[
v ¢

3lefin meiueadinzidosio &0 uazadn ilensussendlilunsdsuieduasgiiansd
Huszlovuneen

Basic and applications of biotechnology in pharmaceutical research and
development; structre and function of DNA, enzymes in gene manipulation; introduction
of interes gene into host cells; protoplast fusion and hybridoma technology; eene
expression and regulation in prokaryotic and eukaryotic systems; process development of
cell cultures; plant; animal and microbial cell cultures and their applications for

production of pharmacologically active compounds
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(Advanced Pharmaceutical Biotechnology II)
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Fermentation technology and factors affecting in fermentation process; analytical

procedures of biotechnology-derived pharmaceutically active compounds in downstream
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and upstream processing; gene amplification technique by Polymerase Chain Reaction;
analysis of cloned gene by hybridizations and sequencing technique; isolation and
purification of biotechnological products by methods of filtration, centrifugation,
electrophoresis and chromatography; chemical process engineering; quality control of
biotechnology-derived pharmaceutical products; the application of biotechnology in drug

discovery and evaluation and the regulations and ethics in pharmaceutical biotechnology
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(Scientific Communication and Presentation)
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Reading and comprehension of scientific articles particularly those in the area of
pharmaceutical sciences and related disciplines; creative writing for scientific manuscripts
in various formats, including research proposals, reports, original research articles, review
articles; presentation and audiovisual media for presenation; practicum in communication

and presentation skills related to the lectures
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(Special Problem in Pharmaceutical Sciences)
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The study of a special problem in pharmaceutical sciences; research practice to gain
knowledge and skills in an experimental design and pharmaceutical research techniques;

information inquery; a basis to serve a thesis by a student under supervision of a lecturer
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(Module: Innovative Drug and Cosmetic Designs from Natural
Products)
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Innovations of pharmaceutical active compounds discovery from natural products;
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green extraction methods innovations; biological activities screening; pharmacological
activities testing; toxicology testing; physical and chemical properties evaluations;
innovation for drug and cosmetic design; formulations and pharmaceutical products
quality controls; process for product registration; innovation for packaging design

according to market demands; economic feasibility evaluation for business model

YAIVIAFINUFANEATUAZEITUNIZUAAS 5((4)-3-6)
(Module: Pharmacogenomic and Personalized Medicine)
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Role of the individual genomes in drug response; diagnostic for genetic
polymorphism and effects on pharmacokinetics, pharmacodynamics and drug
metabolizing enzymes; analyzing of human genetic typing; prediction of gene-associated
diseases; gene-associated to drug allergy; tools for human genome sequencing;
exploration of relationship between individual and patient genetics; drug and dose design
of personalized medicine; searching and developing of new drug and new recipe suitable
for individual or group population
yadvmseanuuulnvunduineidmiudgeanauaslnvudala 5((4)-3-6)
(Module: Nutraceutical Design for Ageing and Therapeutic Nutrition)
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Principle of nutraceutical design for elderly people and nutrition therapy;
innovation of food and food ingredients designed for elderly people and for pathological

disorder people; development of functional food and medical food; diet planning

strategy suitable for individual patient
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(Thesis)
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Investigating and researching for the new knowledge and/or innovations in the topic
related to pharmaceutical sciences under supervision and guidance of the thesis advisor,

communicating, presentation, write a thesis and pass the thesis defense

595-782  Anedwus 24(0-72-0)
(Thesis)
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Investigating and researching for the new knowledge and/or innovations in the topic
related to pharmaceutical sciences under supervision and guidance of the thesis advisor,

communicating, presentation, write a thesis and pass the thesis defense
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595-701 sIUELITIVIMUNTYAAT 3((3)-0-6)

(Research Methodology in Pharmaceutical Sciences)

595-704 NITUIUNIIVYLUASWAUIMUNTHYATINATTU* 1(1-0-2)
(Research and Development Process in Industrial Pharmacy)*

595-801 dunIMUndmans | 1(0-2-1)
(Seminar in Pharmaceutical Sciences I)

595-802 duNMIMUNFYAIAAT 2 1(0-2-1)

(Seminar in Pharmaceutical Sciences II)
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560-761 ndymaAsIUgIMuUnd¥Inen 2((2)-0-4)
(Advanced Pharmaceutical Sciences in Pharmacology)
565-761 1ndwATNOMIHAUIE 2((2)-0-4)

(Pharmaceutical Chemistry for Drug Development)
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565-762 MSAUATITHEIDUNAL 2((2)-0-4)
(Retrosynthesis)
565-763 wyjnilesludunsddaunsed 2((2)-0-4)

(Protective groups in Organic Synthesis)

565-764 N1IVONLUVEN 2((2)-0-4)
(Drug Design)

570-761 enayulns 2((2)-0-4)
(Herbal Medicines)

570-762 IANVOINAASUNFITUFIA 3((3)-0-6)

(Chemistry of Natural Products)

570-763 syl Ineuazeniuti 3((2)-3-4)
(Thai Medicinal Plants and Indigenous Drugs)

570-764 WATFIUEAYU W5 3((2)-3-4)
(Standardization of Medicinal Plants)

570-765 M3MHUAGAS 1ATIATHIMUATVBIHAAAUNTTTUTIA 3((3)-0-6)
(Chemical structure determination of natural products)

570-766 1A lani Mo IIeNHAANUNTTTUSIA 3((3)-0-6)
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(Chromatography in Natural Product Research)
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(Pharmaceutical Product Development)
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(Unit Process in Pharmaceutical Technology)
MIRANGATMTUBUATEY

(Pharmaceutical Formulation Development)
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(Drug Delivery Systems)
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(Nanotechnology and Applications in Drug Delivery)
maTuTaganwlutdegiiunazeuiag

(Biotechnology Today and Tomorrow)
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(Pharmaceutical Aerosols)
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(Advanced Cosmetic Sciences)
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(Advanced Pharmaceutical Biotechnology I)
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(Advanced Pharmaceutical Biotechnology 1I)
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(Scientific Communications and Presentation)
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(Module: Innovative Drug and Cosmetic Designs from Natural Products)
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(Module: Pharmacogenomic and Personalized Medicine)
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(Module: Nutraceutical Design for Ageing and Therapeutic Neutrition)
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(Special Problem in Advanced Pharmaceutical Sciences)
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(Thesis)

595-882 INeNHNUT 72(0-216-0)
(Thesis)

595-883 INentinug 36(0-108-0)
(Thesis)

595-884 INGHNUT 48(0-144-0)

(Thesis)
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(Seminar in Pharmaceutical Sciences I)**
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(Seminar in Pharmaceutical Sciences II)**
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(Seminar in Pharmaceutical Sciences I)**
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(Research Methodology in Pharmaceutical Sciences) 1(1-0-3)
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(Research and Development Process in Industrial Pharmacy)*
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(Advanced Pharmaceutical Sciences in Pharmacology)
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Advance knowledge of pharmacological action and mechanism of drug action, dose-
response relationship, receptor theory for drug action and pharmacokinetic approach in
delineate drug action, techniques in evaluating organs or tissues response using in vitro and in

vivo models

IawARNeMINAENEN 2((2)-0-4)
(Pharmaceutical Chemistry for Drug Development)
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Concepts for new drug development using knowledges of structure activity relationship;
synthesis or chemical modification of active drug to improve stabilities and pharmacological
activity; techniques and instruments in pharmaceutical analysis necessary for drug research and

development; applications of biotechnology in drug development
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(Retrosynthesis)
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Design of synthetic pathway of organic compounds by analyzing of target molecule

backward to simple starting in complicate structure material
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(Protective Groups in Organic Synthesis)
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Principles in protection and deprotection of functional groups in advanced organic

synthesis involving multi-functional organic compounds

N1 NILUUEN 2((2)-0-4)
(Drug Design)
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Drug design underlying chemistry and physics of drugs, structure activity relationship,
computer-aid drug design, specific target drug design, relationship of drug metabolism in drug

design and drug design based on molecular similarity
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(Herbal Medicines)
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Medicinal plants for the treatment of several health disorders associated with the
gastrointestinal tract, skin, central nervous system, respiratory tract, cardiovascular system,

urinary tract and endocrine systems as well as those for the treatment of cancers, inflammation

and gout
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(Chemistry of Natural Products)
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Building blocks used in the skeleton structures of natural products, chemical and
biochemical reactions in living organisms, biosynthetic studies, chemical and physical
properties of secondary metabolites of various classes including polyketides, phenylpropanoids,
flavonoids, coumarins, lignans, phenolic derivatives, terpenoids, steroids, alkaloids and

nitrogenous compounds
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(Thai Medicinal Plants and Indigenous Drugs)
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Thai medicinal plants and indigenous medicines; a search for and an evaluation of herbal
information; a survey of Thai traditional medicine knowledge; ethnopharmacology and folklore
remedies; interpretative studies of ancient scripts; comparative analysis of medicinal plants used
as remedies in Thai traditional households, primary health care and the national list of essential
safe medicines; modern medicines; fundamentals in Thai traditional medicine as foundations for
the development of modern medicine; laws relevant to the prescription of medicinal plants or
related products; organizations and strategic planning for the development of Thai herbal/

alternative medicines
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(Standardization of Medicinal Plants)
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Examination of Pharmacopeial monographs of herbal raw materials and medicines, quality

assessment of herbal raw materials and medicines, i.e. organoleptic; microscopic; chemical and
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physical methods; determination of active constituents, quantitative HPLC analysis and method
validation, preparation of herbal extracts enriched for active constituents, innovations in herbal

extraction and standardization
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(Chemical Structure Determination of Natural Products)
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Spectroscopic characteristics of various classes of natural products including flavonoids,
coumarins, chromones, quinones, terpenoids, steroids, alkaloids, amino acids and peptides, and
carbohydrates; fundamental in chemical structure elucidation and identification of chemicals
from natural products with complex chemical structures, particularly using NMR spectroscopic
techniques and other spectroscopic analyses; configurational and conformational analysis using

spectroscopic and derivatization approaches.
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(Chromatography in Natural Product Research)
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Principles in chromatographic separations; introduction and basis of various
chromatographic techniques; plate theory and its extension; mechanisms of retention and
dispersion; components in chromatography - loading, column, detection, output,
instrumentation; concepts and strategic selections of chromatographic techniques and
conditions; selection and modifications of stationary phases and mobile phases; tandem

technology; high-performance and ultra-high performance technology; special supporting
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materials; manipulation of chromatograms
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(Pharmaceutical Product Development)
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Process in pharmaceutical product development, concept of formulation design and related

technology
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(Unit Process in Pharmaceutical Technology)
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Site selection, design and layout pharmaceutical manufacture, good environmental

management, equipment and layout, Good Manufacturing Practice, waste management
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(Pharmaceutical Formulation Development)
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Principle, formulation techniques and formulation development of pharmaceutical dosage

forms, Industrial scale up and related pharmaceutical aspects
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(Drug Delivery Systems)
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Concept and theory of drug delivery systems; oral sustained and controlled release systems,
topical delivery systems, protein and peptide delivery and targeted drug delivery; vaccine and

gene delivery; principle in drug design, development and evaluation of drug delivery systems
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(Nanotechnology and Applications in Drug Delivery)
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Nanotechnology in drug delivery systems; preparation, applications, characterization and

safety evaluation of nanoparticulate system
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(Biotechnology Today and Tomorrow)
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Principle and application of classical and cutting-edge biotechnology commonly used in
pharmaceutical research such as DNA sequencing technology, DNA-editing technology,
microarray technology, phage display technology, biosensor, and other related technologies;

future trend in biotechnology in pharmaceutical research
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(Pharmaceutical Aerosols)
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Factors involving in drug delivery to the airways, manufacturing process, delivery and
product testing of the aerosols, the design and development of respiratory drug delivery,

delivery of protein and peptide for systemic activities
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(Advanced Cosmetic Sciences)
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Concepts in advanced cosmetic sciences, novel cosmetic delivery, skin and percutaneous
absorption of active constituents in cosmetic products; evaluation of bioactive properties,
stability and safety of novel cosmetic products, emulsions and surfactant association structures,
vesicular systems, molecular and particulate systems as cosmetic delivery
sufeuIsIdemandymans 3((3)-0-6)
(Research Methodology in Pharmaceutical Sciences)
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Systematically conduct both qualitative and quantitative research project; choosing a
research topic; searching tools; planning for research; writing a research protocol; data

analysis, statistics for research, data interpretation, presentation of research result and ethical

consideration in research

NILUIUMIIVYUATWAIMUATBYATINANTTY 1(1-0-2)
(Research and Development Process in Industrial Pharmacy)
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Basic knowledge of research and development process in industrial pharmacy; drug
discovery; extraction from natural products; chemical synthesis and biological activity
determinations; in vitro and in vivo testing; raw materials and pharmaceutical products quality

controls; efficacies and safety assessments
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(Advanced Pharmaceutical Biotechnology I)
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Basic and applications of biotechnology in pharmaceutical research and development;
structre and function of DNA, enzymes in gene manipulation; introduction of interes gene into
host cells; protoplast fusion and hybridoma technology; gene expression and regulation in
prokaryotic and eukaryotic systems; process development of cell cultures; plant; animal and
microbial cell cultures and their applications for production of pharmacologically active

compounds
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(Advanced Pharmaceutical Biotechnology II)
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Fermentation technology and factors affecting in fermentation process; analytical
procedures of biotechnology-derived pharmaceutically active compounds in downstream and
upstream processing; gene amplification technique by Polymerase Chain Reaction; analysis of
cloned gene by hybridizations and sequencing technique; isolation and purification of
biotechnological products by methods of filtration, centrifugation, electrophoresis and
chromatography; chemical process engineering; quality control of biotechnology-derived
pharmaceutical products; the application of biotechnology in drug discovery and evaluation and

the regulations and ethics in pharmaceutical biotechnology
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(Scientific Communication and Presentation)
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Reading and comprehension of scientific articles particularly those in the area of
pharmaceutical sciences and related disciplines; creative writing for scientific manuscripts in
various formats, including research proposals, reports, original research articles, review articles;

presentation and audiovisual media for presenation; practicum in communication and

presentation skills related to the lectures
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(Special Problem in Pharmaceutical Sciences)
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The study of a special problem in pharmaceutical sciences; research practice to gain

knowledge and skills in an experimental design and pharmaceutical research techniques;

information inquery; a basis to serve a thesis by a student under supervision of a lecturer
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(Module: Innovative Drug and Cosmetic Designs from Natural Products)
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Innovations of pharmaceutical active compounds discovery from natural products; green
extraction methods innovations; biological activities screening; pharmacological activities

testing; toxicology testing; physical and chemical properties evaluations; innovation for drug
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and cosmetic design; formulations and pharmaceutical products quality controls; process for
product registration; innovation for packaging design according to market demands; economic

feasibility evaluation for business model
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(Module: Pharmacogenomic and Personalized Medicine)
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Role of the individual genomes in drug response; diagnostic for genetic polymorphism
and effects on pharmacokinetics, pharmacodynamics and drug metabolizing enzymes; analyzing
of human genetic typing; prediction of gene-associated diseases; gene-associated to drug
allergy; tools for human genome sequencing; exploration of relationship between individual and
patient genetics; drug and dose design of personalized medicine; searching and developing of
new drug and new recipe suitable for individual or group population
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(Module: Nutraceutical Design for Ageing and Therapeutic Nutrition)
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Principle of nutraceutical design for elderly people and nutrition therapy; innovation of
food and food ingredients designed for elderly people and for pathological disorder people;

development of functional food and medical food; diet planning strategy suitable for individual

patient
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(Seminar in Pharmaceutical Sciences II)
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Literature survey and presentation of the data involving in new and interesting publications
or future trend in the area of pharmaceutical sciences from textbooks, journals, medias and
others for example electronic data, ect., analyze and evaluation scientific literature and integrate

the information for presentation and discussion
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(Seminar in Pharmaceutical Sciences II)
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This course is continued from 595-801 by searching analyzing and assessment the
literatures; collection and evaluation new information both from primary and secondary sources
in the areas of pharmaceutical sciences for the presentation and discussion
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(Special Problem in Advanced Pharmaceutical Sciences)
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The study of a special topic in pharmaceutical sciences by a student; practicing in
problem-based research, design an experiment and investigation of advanced pharmaceutical

researches; specialization in research process to serve a thesis work under supervision of advisor
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(Thesis)
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