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PYDD 501 Biological Products
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PYCl 651 Pharmaceutical Care Clerkship in Internal Medicine |
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PYCl 654 Professional Practice in the Medication Management
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MUGE 100 General Education for Human Development 3 (3-0-6)
seAvfidasfnuineu laidl
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Well-rounded graduates, key issues affecting society and the environment with respect to one’s
particular context; holistically integrated knowledge to identify the key factors; speaking and writing to
target audiences with respect to objectives; being accountable, respecting different opinions, a leader
or a member of a team and work as a team to come up with a systematic basic research-based solution

or guidelines to manage the key issues; mindful and intellectual assessment of both positive and

negative impacts of the key issues in order to happily live with society and nature

Xooxx xxx AgAnenabu® @ vdaenn

Xxxx xxx  General Education course
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PYGI 212  Social and Cultural Aspects in Health and Illness 2 (1-2-3)
seAvfidasfnuineu UUAN ®00

se3vfidasfnumdoniv laid

mNuvINevesaunI teddnyvesennsliauts Ussaunisalanudutheuaslianvannvaisvesann
uthe wwdnwalnamaunns nsuwgniaratiu maunnsiutiusagmaunndTanm nislisiosunemg
wiseuduthe maguagunn MaBreaudulhe yueu Iiyuvunaziaieaioltyuey UiunTinuasin
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Meanings of health, significances of symptoms; illness experiences and multiple dimensions of
illness; medical pluralism, lay medicine, ethnomedicine, and biomedicine; illness causality
explanations, health care practices, illness healing practices, community, community contexts and
tools for understanding community contexts; life context and community ways affecting health, illness,

health care and healing practices of people

ANNA wow TINBENTAAKAZNTHAUYM o o (@-o-la)
PYGI 201  Thinking and Problem Solving Skills | 1 (1-0-2)
sevfigasfnuineu Taid]
seAviigafnumdouiu Taid]

ANUFNIUTTENINNTINOUVDIALDITUNTTUIANUANYBINYLEY  AUNNIEUASTINYEAUANKUY
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An association of mental functions and thinking processes; meanings and types of thinking skill
such as analytical thinking, critical thinking, creative thinking, etc.; meanings and systematic approach
of problem solving and decision making, tools and techniques in thinking skills; applications of
analytical thinking skills for solving and decision making of uncomplicated daily life problems; thinking
skills with a role of good leadership and good followership; concept of entrepreneur and

entrepreneurial mindset

ANNA moe  ViNBEN1TAALATNISWATYA b o (0-0-1)
PYGI 301  Thinking and Problem Solving Skills II 1 (1-0-2)
seivndidasdnuinou AANA boe
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nsUsrendldvinwen1enuAneg 19l UM NMSAATNTINELAENISANBINIMENS [iawAly
Jaymuazdnaulafiferdeduiinusedriu inwenisandunisyihaududia
AN application of critical, logical, and scientific thinking skills to solve and make decisions about

daily life problem; thinking skills and teamwork
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PYGI 401 Patient Safety 2 (2-0-4)
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Meanings and significance of patient safety; concepts and practices regarding patient safety
promotion; the importance of human factors to patient safety; systems and the impact of complexity
on patient care; effective teamwork in healthcare; the nature of healthcare errors; risk management;

quality improvement methods for healthcare; consumer engagement activities; medication safety

ANNA oo NinwEN1sAAKAENISKATYN o (0-0-W)
PYGI 402 Thinking and Problem Solving Skills Il 1 (1-0-2)
se3vTidesinennou ANNA boe

se3videsinemiouiu Taidl
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Applications of creative, parallel, lateral thinking skills for solving and decision making of daily
life problems; an integration of thinking skills for one tool in life skills progression; thinking skills with

a role of good communications for the effective pharmacy practice and interprofessional collaboration

AAAN ooo  Aauznsldimenlveianisioas o (o-lo-&)
LATH 100 The Art of Using the Thai Language in Communication 3 (2-2-5)
se3vTidesinennou laidl

se3videsinemdouiu laidl

Aavgnsldnulne vinwenisldnuilneludunisyn msils mseiu msWeuuaznisia wienns
doansliegnagnies wanvay
The Art of using the Thai language; speaking, listening, reading, writing, and thinking skills for

accurate and appropriate communication

laley
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LAEN 103 English Level 1 3 (2-2-5)
se3viigasfnuinou Taid]
sedvdidesdnemSauiu laidl
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English structure, srammar and vocabulary in the context of the daily language use, dealing with
an integration of listening, speaking, reading, and writing skills; reading strategies, sentence writing,

listening for the gist, pronunciation, and classroom communication

AAND sod NIWIDINOUIZAU I o (lo-lo-&)
LAEN 104 English Level 2 3 (2-2-5)
sedvdidesdnenou Taid]
se3vfigasfnuimdoudu 1aid]

fnal dwau hwnsal waznisliniwdainguluviunmediauiagdu inwenisaununlunguees n1s
yhunuwaNgAluanIunsalig fvensdeulussiugenii wasiemmssiunasmstladesine

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 @od NIWIDINGUIZAU m o (o-lo-&)
LAEN 105 English Level 3 3 (2-2-5)
sedniigasfinunou Taid]
sedvdidesdnemSouiu Taid]
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Essential strategies for four language skills: reading and listening from various sources, speaking
in everyday use and writing at the paragraph level and short essays, including sub-skills i.e., grammar,
pronunciation, and vocabulary; focusing on English in everyday life and in academic reading and issues

enhancing students, world knowledge

AFND @od NIWIDINHILAU & o (o-lo-&)
LAEN 106 English Level 4 3 (2-2-5)
sedvdidesdnenou Taid]
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Integrating four English skills by practiesing reading news, research articles, commentaries, and
academic texts, for comprehension and critical thinking, from various sources focusing on the issues
enhancing students’ world knowledge; listening to news, lectures, and speeches 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; practising sub-skills such as  grammar, pronunciation, and vocabulary used in the
appropriate context

iegin (ngei-ufun-Auadi)

AAND oamb  N15ENUKAZMITEUTENTERa TS IngY o (en-0-b)
LAEN 136 Reading and Writing English for Communication 3 (3-0-6)
se3viigasfnuinou aid]

se3vfigasfnuimdoudu aid]

NM59ULATNITUBULUANIUNITAIAS N15aAUTIY FAUNTIH  AIRAILLEEIATIERTEAIINANNATT
AUNU NTUTIYIUWAZNNTEIUTOAIIUNIIYING D1IENT TI8UTBLAINUNAIHNT)
Reading and writing of different contexts: discussions, discourses, dialogue interpretations and

analysis, lectures, academic texts, news, and reports

AAND omb  N1sEUKAzMITEURENTERaT S IngY o (on-0-b)
LAEN 136 Reading and Writing English for Communication 3 (3-0-6)
sedniigasfinunou aid]

se3viigasfnuimdoudu aid]

NM9ULarNITUBUlUADIUAITAIANS N15RAUTIY TAUNTIN  N1TAANLLAZIATIZAUDAINAINATT
AUNIU NTUTIYIBLAZNNTEUTRAIUNIIYING Y1ENT T18UTDLAINUNAR9Y
Reading and writing of different contexts: discussions, discourses, dialogue interpretations and

analysis, lectures, academic texts, news, and reports
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SCGE 122 Science behind a good life 2 (2-0-4)
se3viigasfnuinou Taid]
se3vfigasfnuimdoudu Taid]
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Good life in the modern world; food supplements; how drugs and some additives work; synthetic
biology; technology for vaccine production; stem cells; genetic disorders; gene therapy; sex selection;
drug-resistance; emerging and re-emerging diseases; epidemiology; effective use of vaccines in

community; health condition of urban population; pollutions; climate change

WAN omlo  N15ARAUTA A TdUANADRA o (o-0-&)
SCGE 132 Decision Making using Principles of Statistics 2 (2-0-4)
sedniigasfinunou Taid]

se3viigasfnuimdoudu Taid]
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Concepts of data collection; types of data; presentation of quantitative data; the use of appropri-
ate methods and tools for data analysis; conclusion, discussion, and decision making using princi-ples

of statistics
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SCMA 164 Calculus and the Systems of Ordinary Differential Equations 3 (3-0-6)
sevfidasfnuineu laidl

se3viigasfnumdoniv laidl
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A 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

WA voe WATNILY o (en-0-b)
SCCH 101 General Chemistry 3 (3-0-6)
se3vTidesinennou Taidl
se3vfidesinemdouiu laidl

lasaainevesesnoy Wuswell wiakasnguiatluenavednia aunasenineigme asazalouas
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Atomic structure, chemical bonding, gases and the kinetic molecular theory of gas; phase
equilibria, solution and colloids, chemical thermodynamics, chemical kinetics; ionic equilibria,

electrochemistry

MAN oox UHUANISLAL o (o-ar-0)
SCCH 119 Chemistry Laboratory 1 (0-3-1)
se3vfigesfnuineu WAL ®oe, MAL ebb
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Experiments of general chemistry and basic organic chemistry including 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; the
use of models to study stereochemistry of organic substances; reactions of hydrocarbons, reactions of
alcohols and phenols, reactions of aldehydes and ketones, reactions of carboxylic acids and
derivatives, reactions of amines

wiein (Nae-ufun-duadn)

MAY olob  LANBUNIY o (en-0-b)
SCCH 126 Organic Chemistry 3 (3-0-6)
se3viigasfnuinou WAL ®oe WIDLAEULYIN

se3vfigasfnuimdouiu Taid]
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awoslowndl aweslolelowesuaraudfinsnyussuiuia N1sdunTIen U1 wazn1snadeUaIskealAy
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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 structures and properties of biomolecules: carbohydrates, proteins,

and lipids

MY eoln UJUANMIUANTIMEN o (o-ar-a)
SCBI 102  Biology Laboratory | 1 (0-3-1)
se3vTidesinennou laidl
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Microscope; cell structures and functions; movement of molecules; plant tissues; animal tissues;

cell division; population genetics; animal behaviors; ecology
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Kingdom Monera; Kingdom Protista; Kingdom Fungi; Kingdom Plantae; Kingdom Animalia; Gamete
formation; Embryonic development in sea urchins, frogs, chickens and humans; the sensory nervous

system; the respiratory and circulatory system
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Mechanics, thermodynamics, fluid, waves and optics, basic electromagnetism, basic quantum

mechanics, atomic physics, nuclear physics
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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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Principles of novel drug design, drug discovery strategies; theory of drug design and
development, theory of pro-drug design; structure-activity relationships (SARs) and physico-chemical
properties  affecting pharmacological properties;  stereochemistry — affecting drug  actions,

pharmacokinetics and toxicity; mechanism of drug actions at the molecular level
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General microbiology; medical and pharmaceutical importance of normal flora and pathogenic
microbes; the control of microorganisms, microbial genetics, pathogenic microorganisms (bacteria fungi

and parasites); their pathogenicity, prevention and their treatments by antimicrobial agents
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Laboratory practices of microbiology; general microbiological techniques; microbial genetics;
microbiological control; identification of important medical microorganisms (bacteria, yeasts, fungi, and
parasites); antimicrobial susceptibility tests, including model techniques for microbiological and

immunological assays
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Basic knowledge in immunology; cooperative work of cells and cytokines; responses and control
of the immunological system both under normal conditions and pathophysiological states; diseases
related to the human immunological system and their consequential reactions; applications of

immunology in the diagnosis and treatment
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Virus, viral infectious diseases and antiviral drugs; the microbiological quality control,
microbiological tests microbiological assays; applications of microorganisms for the production of
pharmaceuticals; food microbiology; environmental microbiology; industrial microbiology; classification

of vaccines; the production technology and the use of vaccines
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Pharmaceutical microbiology laboratory; basic virology; the microbiological quality control;
microbiological tests and microbiological assays for pharmaceutical products; industrial microbiology;

food microbiology; environmental microbiology
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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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Morphology, anatomy, and taxonomy of medicinal plants; scientific names, plant classification
and identification and authentication of medicinal plants; an application of pharmaceutical botany for

herbal pharmacy
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Laboratory work on the anatomical and morphological study of medicinal plants; a study of

selected medicinal plant families using key to families; data retrieving for solving phytopharmaceutical

problems
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Basic principles of cellular physiology and homeostasis; functional anatomy and physiology of
the nervous system and the endocrine system and their roles in the regulation of the organ systems

in the body as well as functional anatomy and physiology of the musculoskeletal system
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Laboratory work in anatomy and physiology of the organ systems correlated with the lecture
topics and group conference to present and discuss the laboratory work in basic principles, the nervous

system, the endocrine system, and the musculoskeletal system

ANWE bols NMYINIAFIEASUAZHITING1VDWUYYE b a (er-0-5)
PYBJ 202 Human Anatomy and Physiology |l 3 (3-0-6)
se3vTidesinennou Taidl

se3videsinemiouiu Taidl

anwarlasiaiiwasntif nalnn1sAauaun1syuRaN15Us U0 unelimugaudu
ANNWINABNTRITE UL BIEdUY Tusnane laun ssuumaiumela ssuuluaisulafin szuunafuemns

s

seuumaiulaanis uagssuvaunug
A continuation of human anatomy and physiology with structures, functions and regulatory
mechanism of each organ system; the cardiovascular system, the respiratory system, the

gastrointestinal system, the urinary 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 respiratory system, cardiovascular

system, gastrointestinal system, urinary system and reproductive system
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History and evolution of the pharmacy profession; philosophy of the pharmacy profession; ethics
for pharmacists, and the environment of various settings of the pharmacy career, both product-oriented

and patient-oriented
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The health system of Thailand; health and drug utilization problems; health management and
health service systems; the drug system of the country and the drug management of hospitals; the

drug consumer protection; the drug industry and the intellectual property law

ANUA olo NYUNIBUATITIEIUTTUNNNFYNTTY o (o-0-&)
PYAI 402  Pharmacy Laws and Ethics 2 (2-0-4)
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Knowledge and contemporary situations regarding general law, the Drug Act, the Narcotics Act,
the Psycho-tropic Substance Act, the Medical Device Act, the Cosmetic Act, the Pharmacy Profession
Act; the Code of Ethics in the pharmacy profession, the Cosmetic Act, the Consumer Protection Act,

the Product Liability Act, the Consumer Procedure Act, and important issues related to health laws
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Research characteristics; ethical considerations; literature search and evaluation; research design

and sample size determination; data collection, statistics for the data analysis and research writing
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Principles of pharmacoepidemiology; study design used in pharmacoepidemiology; the use of
pharmacoepidemiology to study pattern as well as appropriateness and problems of drug utilization
in population; the use of pharmacoepidemiology to study drug effects; an interpretation of
pharmacoepidemiology study result; an assessment of the quality of pharmacoepidemiology study; an

application of pharmacoepidemiology in pharmacy practices and the public health policy
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Basic principles and theories of health economics and pharmacoeconomics; an application of
pharmacoeconomics studies, cost and outcome measurement; pharmacoeconomics methods, the
cost-minimization analysis, the cost-benefit analysis, the cost-effectiveness analysis, the cost-utility
analysis; the pharmacoeconomics literature evaluation, the budget impact analysis, ethics and equity

issues and the outcome assessment in the pharmacy practice
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Learning of principles and theories of management for applying to the pharmacy work in the
healthcare organizations; systematic thinking, planning, controlling, human resource management,
leadership and inspiration, organizational communication; marketing concepts, financial management,

policy implementation, project evaluation, within the context of the Thai healthcare 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 consultations
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The relationship between the structure, physicochemical properties and drug actions;
mechanism of drug actions at the molecular level, pharmacokinetics, toxicity; mechanism of

degradation and the stability of drugs classified according to pharmacological activities
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Principles of infectious diseases; interpretation of important clinical laboratory data in infectious
diseases; interpretation of antibiotic susceptibility in clinical uses; pathogenesis, pathophysiology and
epidemiology of microbes including bacteria, fungi, virus, parasites of problematic infectious diseases
in Thailand separated by the body system; antimicrobial therapy, antibiotic resistance and prevention;

infection control in hospitals and communities
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Biochemical aspects of several diseases including diabetes, cancer, dyslipidaemia,
atherosclerosis, and gout disease, amino acid disorders such as homocystinuria, cancer, biochemical
and pathophysiological  hepatobiliary systems; biochemical and pathophysiological bones, the
biochemistry of blood
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Medicinal plants and bioactive compounds acting on the physiological systems such as the
gastrointestinal, respiratory, cardiovascular, nervous, endocrine, reproductive system and the urinary
system; topical herbal medicine; narcotic and toxic plants; detoxifying plants; the principle of Thai

traditional medicine for pharmacy; herbal products on the national list of essential medicine
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Drug transport across the membrane; kinetics of drug transport across the membrane; the
pharmacokinetic model and parameters; processes occurring upon drug after the administration
including drug release, drug absorption, drug distribution, drug metabolism and drug elimination;
physicochemical factors of drug, physiological factors, pathological factors, drug interactions affecting
the pharmacokinetic process, dosage regimen and changes of the plasma drug level after single and
multiple dosing; dosage adaptation in patients with impaired function of eliminating organ; therapeutic
drug monitoring; the comparison between original drug products and generic drug products based on

the bioequivalence study
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Problem based learning of basic skills in pharmaceutical care based on professional ethics and
the code of conduct including literatures search, patient interview, an interpretation of physical
examination and laboratory investigation; the prescription analysis to detect drug related problems in
order to select an appropriated drug for individual patients and patient counselling related to the drug
use; patient teaching for health prevention and the drug use with special technique devices
enel
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Problem based learning of information collection using medical records and patient interviewing
based on professional ethics and the code of conduct; an 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; the

development of oral presentation skills
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General principles of drug actions, pharmacokinetics, pharmacogenomics; drug interactions, drug
toxicities and adverse drug reactions; mechanism of pharmacological actions, pharmacological effects,
indications, adverse drug reactions, drug interactions, precautions and contraindications; rational use of
drugs acting on the autonomic nervous system, drugs used for the treatment of gas-trointestinal
disorders; analgesics, anti inflammatory agents, autacoids and autacoid-antagonists, diuretics,
vasodilators; drugs used for the treatment of cardiovascular diseases (e.g., hypertension, arrhythmia,
angina pectoris, heart failure); anti-hyperlipidemic agents, anti-platelets, anti-coagulants, and fibrinolytic

agents
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The pharmacological effects, mechanisms of action, indications, adverse effects, precaution,
contraindication and rational drug use of drugs used for the treatment of endocrine disorders; oral
contraceptives and drugs used for the treatment of infectious diseases i.e. antibacterial, antifungal,

antiviral, antimalarial, antiparasitic, anticancer drugs, and immunomodulators
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Pharmacological testing and/or assessment of drugs/chemical substances’ actions; using
pharmacological apparatus, the preparation of tissue or animal for pharmacological testing and
interpretation of laboratory results; reviewing pharmacological publications for presentations, group

discussions and report writing
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The pharmacological effects, mechanisms of action, indications, adverse effects, precaution,
contraindication; clinical pharmacology and rational drug use of the drugs used for the treatment of

the neuropsychiatric disorders
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principles of diseases and responses of the body to the disorder, etiology, pathogenesis and especially
the alternations in functions of each organ system in order to understand the symptoms and sign of
the disorders; discussions of case studies to provide an understanding of the physiological functions in

the normal and pathological state
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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

anUs oo WNFUNSIHARTNLAZNNTSNNSA @ o (-o0-b)
PYCZ 401 Clinical Pharmacy and Therapeutics | 3 (3-0-6)
sedvdidesdnenou AnU3 moe, YT mod

sedvdidesdnemSouiu Taid]

wdnMSUTIAMANdINTIN M3Tee wazmsienedludeen ndvialulsamyaeayn  Tsaves
sruumaiumela  uaglsnvasseuudunug mamqmu’f@mLﬁ'mﬁ’uwm’éa%"‘mm 9IN13 DINTUEAT AL
ApunAmeviosufiins midadelse  madfoudiousn msdonsrdmiumansusumstidaiivangas
mseedenmitie nsdeen msliamdSneuusi - wasmsiaaunanisidenlumudseansanuaz
amsldfisdszasd msfnnudymitiendesiven

Principles of pharmaceutical care, drug dispensing and prescription analysis; pharmacotherapy in
diseases of eye, ear, nose, and throat (EENT); respiratory system, and the reproductive system including
pathophysiology, symptoms, signs, abnormal laboratory values, diagnosis; drug comparison, a selection
for appropriate drug therapy plan, patient problem analysis, drug dispensing; counseling and

therapeutic monitoring in efficacy and the adverse effect of drugs, drug-related problem monitoring
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Principles of pharmaceutical care, drug dispensing and prescription analysis; pharmacother-apy
in diseases of infectious diseases; musculoskeletal system and the gastrointestinal system including
pathophysiology, symptoms, signs, abnormal laboratory values, diagnosis, drug comparison; selection
for appropriate drug therapy plan, patient problem analysis, drug dispensing; counseling and therapeu-

tic monitoring in efficacy and adverse effect of drugs, drug-related problem monitoring
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Pharmacotherapy in diseases of the neurological system, psychiatry, the endocrine system, the
renal/urinary system and the immunological system including pathophysiology, symptoms, signs,
abnormal laboratory values, diagnosis, drug comparison; a selection for appropriate drug therapy,
patient problem analysis, drug dispensing, counseling and therapeutic drug monitoring both the efficacy
and adverse effect; drug-related problem monitoring, principles of enteral and parenteral nutrition

support, intravenous admixture and incompatibility
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Principles of pharmaceutical care, drug dispensing and prescription analysis; pharmacotherapy in
diseases of the hematological system, the cardiovascular system and cancer including pathophysiology,
symptoms, signs, abnormal laboratory values, diagnosis; drug comparison, a selection for appropriate
drug therapy plan, patient problem analysis; drug dispensing, counseling and therapeutic monitoring in

efficacy and the adverse effect of drugs, drug-related problems 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; the central nervous
system drug overdose, addictive substance, pesticides, herbicides, household products, occupational

products, poisonous plants, poisonous animals, Thai/Chinese herbs

ANKA boe  LNFYIATIZH o o (on-0-b)
PYDF 201 Pharmaceutical Analysis | 3 (3-0-6)
sedvdidesdnenou ANKHA bolo, NNKA bel

se3vfigafnuimdouiu Taid]

ANNTIATIINIAATvesingiu wasndudineisng malesieilaensindsuins ssludvhazaned
Hurh uazlallen Uiseneen@nduinntu Ufnsensiinansusenauliedou Ugisenisianenau wagnis
AirseidsUiinailaeiadesilo

Principles of chemical analysis of raw materials and pharmaceutical products; volumetric analysis
using aqueous and non-aqueous, redox, complexometric, precipitation titration and the instrumental

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

with the Pharmaceutical Analysis | course
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Studing in the physicochemical properties of pharmaceutical substances either indicated or non-
indicated in pharmacopeia; describing their principles and chemical reactions applicable to
pharmaceutical science e.g. identification, synthesis, purification, limit tests and the quantitative

analysis of active ingredients of drug substances and pharmaceutical formulations
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Laboratory for studing of chemical reactions involving the drug synthesis and pharmaceutical
analysis such as identification, quality testing, limit test of impurities; chemical preparations and

quantitative analysis based on standard methods obtained from pharmacopeia
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Principles of instrumental techniques mainly spectroscopy and chromatography as applied to
the qualitative and quantitative analysis of raw materials and pharmaceutical products, including

quality control, quality assurance and good laboratory practices
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The laboratory work including instrumental techniques in accordance with the Pharmaceutical
Analysis Il course; basic drug synthesis laboratory, structure elucidation by pharmaceutical analysis
techniques and problem based learning involving pharmaceutical chemistry problems by integrating

all knowledge in pharmaceutical chemistry

ANNA €oo  WARNUNTININ o (e-o-&)
PYDD 501 Biological Products 2 (2-0-4)
a v '
183 INFe9IRnYINaU AANY 00o®, NANY mol
a d' ¥ v s e
183 INAIRNYINIDUNY 1aidl

Aienunazmsiuunviavesdafumitonm  wiaiinuasnsAndundadaritanm  auaudinig
Manduaniall auautEvisinengiduiu qvisesnts araudavsussmatuleuremwansuridinmein
#1ae) ledld vdnnsuanndvsarionadndaridann vdnnsUssdunmunneEnSsidanm

Definitions 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; principles of the manufacturing of biological products; principles

of the quality assessment of biological products
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Phytochemicals in the medicinal plants, chemical structures, nomenclature, biosynthesis,
chemical properties, extraction methods, separation methods, and structure identification; the quality
assessment of raw materials of medicinal plants and medicinal plant preparations for the commercial
use; phytopharmaceuticals, marine natural products, and plant biotechnology; alternative medicine
used in the Thai health care system; laws and regulations of herbal and traditional medicines in
Thailand
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Principles of the quality control of plant raw materials; 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 using as cosmetics and
health supplements; an application of tissue culture techniques in the production of secondary
metabolites and their identification; an identification and evaluation of medicinal plants as raw
materials; microscopical studies of various parts of plants, i.e. leaves, flowers, fruits and seeds, barks
and wood, rhizomes and roots; differentiation of plant parts, and identification of some important
medicinal plants using characteristic microscopical features; an identification of medicinal plants/raw

materials using microscopic techniques
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Medicinal plants and biocactive compounds as alternative medicine for anticancer, anti-infectives,
immunomodulators, antioxidants, and pesticides; medicinal plants and bioactive compounds in the
dietary supplement, pharmaceutical aids and cosmetics; medicinal plants and bioactive compounds
acting on the physiological systems such as cardiovascular, the nervous system, the reproductive

system and the urinary system
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Theories of solution and solubility, factors affecting solubility, complexation, 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 pharmaceutical solutions and herbal preparations; details of pharmaceutical
solutions including the classification of solutions by solvent type both agueous and non-aqueous
solutions; processes and techniques of preparing solution dosage form, the development of
pharmaceutical solutions with aesthetic considerations (colors, flavors, and fragrances); the distribution
law and theory of partition coefficient, the application of principles of extraction and separation of

crude extracts/active substances from plants; the stability study of active ingredients in the formulation
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Laboratory practices designed to create a better understanding of theoretical aspects, to
practices in determining the drug solubility, to prepare electrolyte solutions, acid-base solutions, salt
solutions, buffer solutions, isotonic solutions and preparations for eyes, ears, noses, throats (EENT); and
to develop and formulate pharmaceutical preparation in solutions (both aqueous- and non-aqueous
solutions) to achieve a clear liquid dosage forms as well as herbal preparations; practical sessions to
understand  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, beyond use date (BOD) and storage conditions for

pharmaceutical products

ANKA moa  LAFYNIS o (en-0-b)
PYDI 303 Pharmaceutics I 3 (3-0-6)
a v '
s’ma%mmmﬁnmnau AANA o, NANN me
a d' ¥ v a/ e
s’m’a%’mmmﬁnmwmmu 11]1]

nquifiugu  uaznisuftRvesmaluladlumawdonsuuuuemmandunssurinnoaaesd  uazlaa
nquidmiuiiuneanseduazioa AnvimdnmamaeiiBidndilimandsnsaufe Usngnisaliiiaussdu
nsrusvesluanauroaassfuarnsussandlufussuuihdsen  nssenive wasnsUssdiueiung
famnanenmvesiiupeaasuLaiia  syuuihdseireaassnguiuulug laun wedwednluwad fmn
wuugs uay wilundida nquinisinavesans nquifiAetesiumaluladindynsslumsdsinuen ms
widen wazmsUsuiliunantiniinenimeesseuunszaned Tiud eniunuszney s1ddadu e1ady o
U uazenawigiveionly ssuudiatuguuulnag wu Sifadudeu warlilasdiady Anvindnnisdu
et i sRviauay sy uuthdshufams

ot}



A195UIETIEIVYT : KUINTYNINIE

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, the formulation and stability study of colloids and gels, colloidal
dispersions as drug delivery systems including polymeric micelles, the vesicular systems and
nanoparticles; the knowledge of rheology and theories in pharmaceutical technology, including the
formulation, preparation, and evaluation of the physical properties of the dispersed systems i.e.
suspensions, emulsions, creams, ointments and topical preparations, advance in the emulsion systems
including multiple emulsions and microemulsions; a study of percutaneous absorption of topical

preparations, description of the novel drug delivery systems for the transdermal delivery
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Techniques in the pharmaceutical preparation and laboratory skills in support of the knowledge
obtained from the lectures of the Pharmaceutics Il course; laboratory practices 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; the
interfacial tension and rheology of pharmaceutical preparations, techniques for studying percutaneous
absorption and determining drug release from dosage forms; practicing techniques in the formulation

and preparation of disperse systems, the skills of good compounding practices
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The knowledge of the 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 available in the
form of drug chemicals, tablets, capsules or injectable solutions, the factors to be considered in
preparing for extemporaneous products in various forms including powders, oral solutions, suspensions,
topical preparations, eyedrops, intravenous parenteral nutrients, anti-cancer drugs, and
radiopharmaceuticals; a selection of suitable containers and storage conditions, an evaluation of the
stability and determination of expiration date or beyond use date for extemporaneous products,

inprocess control in the extemporaneous preparations
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Principles of food quality assurance; general principle of food hygiene; good manufacturing
practice, and the Hazard Analysis Critical Control Point (HACCP) system; consumer protections; the role
of nutrients; nutrition labelling; principles of food preservation; various food categories on the aspects
of processing, quality control, health benefits or detrimental effects; dietary supplements; sweeteners

and health; food poisoning, and food safety
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Analyses of basic food composition; various foods and food products, and food additives; the
preparation of a blenderized diet; familiarization with types of infant products; enteral product 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, manufacturing and
the quality control of tablets and capsules in compliance with current good manufacturing practices,
the unit process and quality control aspects as well as manufacturing problem solving, stability studying

and packaging
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Laboratory practising designed to create a better understanding of theoretical aspects; practising
the use of techniques of pharmaceutical measurement and basic principles of blending and aliquot;
practising 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, manufacturing, packaging, the quality control of tablets and capsules in

compliance with current good manufacturing practices along with their stability
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Fundamental principles of the formulation, manufacturing and quality controlling of sterile
dosage forms in compliance with current good manufacturing practices; pharmaceutical technology of
the 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; practising
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; practising 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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The professional practice in the rural hospitals such as regional hospitals, general hospitals,
community hospitals, and consumer protection at the provincial public health offices; the

administrative system, pharmacist roles, hospital accreditation, professional ethics, and the professional

standard
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The professional practice in drug stores situated in Bangkok and rural areas, the administrative
system, pharmacist roles, community pharmacy accreditation (qualified drug stores), professional

ethics, and the professional standard
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Individual or group research projects and problem solving under the supervision of the faculty

advisor, writing a report, oral and poster presentations
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Evidence-based phytotherapy with an emphasis on the assessment of product quality;
pharmacological, toxicological, and clinical data; herbal preparation, adverse reaction from herbs, herb
drug interactions, precaution, regulatory of herbal products, herbal drugs and products in the essential
drug list of Thailand; an application of evidence-based phytotherapy in hospitals and an application of

data science to herbal medicine data
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Theories and practices of patient interviews, basic physical examination; interpretation of
laboratory tests, the system of care, rules and professional conducts for ward rounds; principles and
practices of the data collection and data analysis for pharmaceutical care by the systematic thinking
process; theories and practices of the identification, prioritization, an assessment and solving of drug
related problems in a systematic manner; the development of understanding and respect of patient’s

rights, professional code of ethics relating to the pharmaceutical care
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Area of clinical pharmacokinetics, pharmacokinetic parameters; factors affecting
pharmacokinetics including liver disease, renal disease, cardiovascular disease; obesity, age and
genetics, drug administration, dosage regimen for individual patients; clinical pharmacokinetics of drugs

with narrow therapeutic index that should be monitored
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Literature, resources evidenced-based medication, literature reading, literature evaluation; drug

reading analysis and formulation of response
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Pharmaceutical care practices in interdisciplinary environment; principles of good clinical
pharmacy practice based on professional ethics and code of conduct; patient interviewing, medication
reconciliation, literature retrieval; evaluation and selection to solve patient problems and answer drug
inquiry; an application of knowledge of diseases and diseases management toward medical/ drug
related problems in patients, patient monitoring, performing discharge counseling, home healthcare,
health promotion; performing discussions in therapeutic conference, systematically preparing patient

information and performing report of pharmaceutical care intervention
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A study of information for the drug product quality assessment, e.g. drug registration, drug spec-
ification, pharmacopeial and non-pharmacopeial information resources; certificate of analysis,

packaging and labelling, pharmaceutical equivalence, bioequivalence, therapeutic equivalence
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Pharmacotherapy of complex diseases including pathophysiology, symptoms, signs, abnor-mal
laboratory values, diagnosis, drug comparison; a selection of the appropriate drug therapy plan; a
patient problem analysis, drug dispensing, counseling and therapeutic drug monitoring both of efficacy

and its adverse effect, drug-related problem monitoring

&o



A195U185183Y1 : UNIATYUAWIE : NGUIYIAIYUNTYNTIUINTIYNT

NANIVIRUNEAT N (E1UAFYNITTUINEINNT)

miagin (Mguf-Ufun-Auadi)

ANKA oo NITHAIUIISIATIZH © (o-o-a)
PYDF 501 Analytical Method Development 2 (1-3-3)
sre3vfidesAnenou ANKNA Mmoo, NANA mel

se3viidasfnumdoniv laidl

nsfmLwer sz in e asUutou asaae wavansdug AAetosluingiumeen ans
Ugauseiniu ndnsesy uarlureanan@inim vdnnsussiunmam n13eIuAN LariugUYaITEUUAMATN
adfLarn1sIANTTeyadaTey n1ssusesieaUuinis MIAuIsIeTIEd MsRTIdeUANLgNABILaY
nsenelewds maenaungizidsunagionanslunsiuaueisinsesilul

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 basics of the 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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Quality control of herbal raw materials and herbal extracts according to the guideline from
Pharmacopoeia; high technical qualitative and quantitative analyses; the process of specifications

regulation and registration of herbal products
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The pharmaceutical product development, literature and patent search; the role of
preformulation, the dosage form and formulation design, experimental design; unit
processing/manufacturing, quality control and the evaluation of liquid, semi-solid and solid dosage
forms, controlled-release products; the new drug delivery systems, cosmeceutical or phyto-
pharmaceutical products of research or market formulations; fundamentals and applications of
industrially important pharmaceutical unit operations; the registration and regulation of

pharmaceuticals; documentation for the registration of generic drugs and new generic drugs
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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 phytopharmaceutical products; documentation for registration of generic

drugs and new generic drugs
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The various controlled-release drug delivery systems delivering drugs to the various specific
organ/tissues; manufacturing in a specific process unique to the delivery system, biopharmaceutical
and the physicochemical properties of the drugs influencing the design of the delivery systems; the
delivery systems including cell/tumor targeting, the delivery of high molecular weight drug obtained
from biotechnology; the delivery of proteins/peptides, nucleic acid to the tissues; the delivery of drugs
by using nanotechnology e.g. liposomes, dendrimers, nanoparticles, transdermal drug delivery; the
nasal-pulmonary drug delivery, controlled-release of drug taken orally, controlled-release of drug via
parenteral route, the ocular delivery of drug, implants and inserts, biological and the

radiopharmaceutical drug delivery

iein (Mae)-ufua-duad)

ANKD &olo  WANNIINIARYIAINTTU © (o-a-m)
PYDC 502 Principle in Pharmaceutical Engineering 2 (1-3-3)
se3vTidesinennou ANHD doc, NNND Cod
seivndidesdnendouiu Taig
wannsuaeMIENURTRTAeAudAmnTsy MheUFURNTNEAlAELLIUNTZUIUNITNINIBATN
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MINEN NITARVUIABUAIA NITABNDAVDINIELN nsvildusAaIne Tan wé’mﬁugmmimmaaumm
gNFesUBINTEUIUNSHARTUSEAUERAMINTSN Wavian1sUfuRlunsvensvuansninludseduinges uagly
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wageaniuuan1iedlunIsHanet  szuuanssllan nisidavendy  n1smIUANENIEKIneNlTIY
FIszUUAMNUaDNAY

Principle and practice in pharmaceutical engineering; manufacturing unit operations emphasizing
on the physical processes; machines and equipment mostly used in pharmaceutical industry; the unit
processes in the 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 the pharmaceutical industry including the
plant layout and design; room design and specification for the pharmaceutical production; facility and

the utility system, waste treatment, environmental control and the safety system
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PYDZ 502 Drug Discovery, Design and Development 2 (2-0-4)
sre3ndidasfinenau AANA emoe, NNUA molo

se3vfidasfnumdoniv Taidl

pénnadesiulunsfununarenuuuetlml  nsnwnszuaunseenuuusivilagldfugiuend
mandveseuasindymansiinmiutumaianineuiawesuaziaiosdiounsfin WU combinatorial
chemistry uag high throughput screening

The basic principles of drug discovery and design; the process of novel drug design based on the
concepts of medicinal chemistry and biopharmaceutical sciences, including the computational and

instrumental techniques such as combinatorial chemistry and high throughput screening

ANKS o MIUTLAUAMNIWNINT YA © (@-en-an)
PYDZ 504 Pharmaceutical Quality Assurance 2 (1-3-3)
se3vTidesinennou ANNA molo, NNNA meb

se3videsinemiouiu Taidl
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ATIAABUANILYNABIVDINTLUIUNTHAR N1sFUALTRYaIINAFYINTU Msdavidefmunnunmingdu Tan
U359 wagndnsioeidnsogy

The fundamental concepts and practice of pharmaceutical quality assurance in the
pharmaceutical industry, Good Manufacturing Practice (GMP), Quality management system,
Documentation system, Risk management, Qualification, Change control, Deviation, Out of
specification, Recalls, Annual review, Trend analysis, Process validation, Literature search from

pharmacopeias, Specification of raw materials, packaging materials and finished products
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PYEF 503 Radiopharmaceutical Chemistry 3 (3-0-6)
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The theoretical background of nuclear radiochemistry involving the radioactive decay;
interactions of ionizing radiation, the detection of radiation and measuring instrumentation of radiation;
fundamental principles of radiopharmaceutical chemistry covering the uses of radionuclides in the
medical diagnosis and treatment, the preparation and quality control of radiopharmaceuticals; an
overview of the techniques and instrumentation in medical radio-imaging with an emphasis on the

radiopharmaceutical design and synthesis and purity of radio-labeled compounds

AN &om  NIIAIVANNINYATIINIEMTUNFYAUIIUAZHEANUTFUA N o (en-0-b)
PYED 503 Microbiological Control for Pharmaceuticals and Health Products 3 (3-0-6)
se3vfidesAnuinou AANA boe
se3viidesAnunioniu Taidl

nstudlougdunid mamuaueadn TnenssAimenionin Wand efuernsldansiugadn e
Uaonfvesiosufoinis wnmsgiu nguane sudeu detiiurednewaranafiiefostunisumtouqain
Tundnsinaiguam

Microbial contamination, the control of microorganism using physical, chemical process and
antimicrobial agents; laboratory safety measurements, Thai and international standards, laws, rules;

regulations related to microbial contamination in health products
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PYED 504 Applied Biotechnology for Pharmacy 3 (3-0-6)
seAvfidasfnuineu ANNA boe
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vdnmsmanaluladrinmivuadilunsdunuuasiaunindusue anuuasadonidinin Taese
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Principles of modern biotechnology in the discovery and development of biopharmaceuticals,
biosafety and bioethics; an application of biotechnological knowledge in clinical pharmacy for the
treatment and prevention of diseases and in manufacturing pharmacy for production, development,

quality control, and quality assurance of biopharmaceuticals

AR Eom®  NMSAUMNENSOBNGNEINGTTUYIR o (o-a-&)
PYEG 503  The Discovery of Natural Bioactive Compounds 3 (2-3-5)
seivndidesdneinou AANI @oe, NNHA Loe

seivndidesfnendouiu Taig

MsAuasidgaaNTAin1TInmaINsIInd mInTaseulendnuaifivayulns nisafn weadans
wenans nsiigatgnsiassaiamemaiagiieg W IR, NMR, MS uag UV ﬂ’]ﬁ‘Vlﬂﬁ@UE]VléV]N?U’m”IWéJ']EJ%%ﬂ’]i
Tunanannass Tudninnass wazyepdiln

The discovery of natural bioactive molecules, plant identification, extraction, separation
techniques, structure elucidation by various techniques i.e. IR, NMR, MS and UV, in vitro, in vivo and

clinical biological activity tests

AN &oc®  MsUTEENAldmAlulag¥InWNENISNTYAENS o (a-0-b)

PYEG 504  An application of Plant Biotechnology in 3 (3-0-6)
Pharmaceutical Sciences

se3vTidesinennou ANIN @o®, NNKA bos

se3vfidesinemiouiu laidl

pdnnswelulafiinmiy Tduaned melenawzisadedefis Tiasauna  edaug
Amnssy  onsUssendlidiuewns  elesdenn  uaven  warn1sAIUANANNINYRINERTiTildan
weluladfnmity saeraungneLasdetaduiiiisades

Principles of plant biotechnology, biosynthesis, plant tissue culture techniques, bioinformatics,
genetic engineering for the applications in food, cosmetics and medicines, and quality assurance; laws

and regulations of plant biotechnology-derived products
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PYEA 501 Clinical Biochemistry 3 (3-0-6)
sedvdidesdnenou ANNY oe
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AuinUnAseg Tusaneainumueday msinundanniugnssy Mneyyadasvuasdadunieueni
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Disorders of the human body from metabolic and genetic defects; free radicals and other factors
leading to diseases; clinical use of biomolecules, cell therapy, stem cells and gene therapy for the

diagnosis and treatment

ANIY om NANNITIATIZHAITTINUANA a (en-0-b)
PYEA 503 Principle of Biomolecular Analysis 3 (3-0-6)
se3vTidesinennou ANNY boe

se3vfidesinemiouiu Taidl
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Classifications and properties of biomolecules for pharmaceutical usages; principles of
biomolecular analysis including the 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, suidelines and regulations for biologic drugs analysis

ANy do  waluladTanmdugaiieguam o (a-0-b)
PYEA 504 Advanced Biotechnology for Health 3 (3-0-6)
se3vTidesinennou ANNY boe

se3vfidesinemiouiu laidl
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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; an application of pharmacogenomics for personalized therapy, pharmacogenomics and
regulations on the drug policy; situations of advanced biotechnology for the health and national policy

in Thailand, and regulations in the national policy by advanced biotechnology

wiein (Nae-ufua-duadn)

ANY €oe® waluladdlunuaznsunndudugmanduanans o (en-0-b)
PYEA 505 Genome technology and precision medicine for pharmacy 3 (3-0-6)
se3viigasfnuinou ANNY boe

se3vfigasfnuimdoudu Taid]

wialulagdlunmandueans waluladdluudwsunisinensiinlee Ussanduavese uage1nsh
fleszasdannen Snanduazuandu duidnsumsunmduiugt Ussiumesesssuiliiendos msuwnd
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Genome technology for pharmacy, genome technology for the prediction of diseases, drug
efficacy, and adverse drug reactions; big data and machine learning in the precision medicine; related
ethical issues, precision medicine including genomic medicine; circulating biomarkers, stem cell, and
epigenetics, the cost effectiveness analysis and public health policy of genome technology and

precision medicine

ANIY &ob® Faluananenisunnduasindunssy o (en-0-H)
PYEA 506  Medical and Pharmaceutical Biomolecule 3 (3-0-6)
sevfigasfnuineu ANNY boe

se3viigafnuimdouiu Taid]

Hiluanamsnsuimduasindunssy  ansiugnssuilimen  ndviugmans  sndulnduaslusiu
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Medical and pharmaceutical biomolecule, nucleic acid drugs, pharmacogenetics, peptide and
protein drugs, enzyme therapeutics, co-enzymes and vitamins as therapeutic molecules; cell-based
technology for disease modelling and the drug development, the novel molecular drug target,
bioinformatics in the translational drug discovery, and special topics in the medical and pharmaceutical
biomolecule
@ s1e3 Ul
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PYEE 501 Biotechnology for Phytopharmaceutical Production 3 (2-3-5)
seAvfidasfnuineu AN @06
se3vfidasfnumdoniv Taidl
aNN1IwaEN1TUTEYNANIAMALLLAB I WAL \lonsuannanansIsuTALay IagAvaslng
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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

AN @oa®  NsuNNSuNUlneNILNFUNTIN o (en-0-b)
PYEE 503 Thai Traditional Medicine for Pharmacy 3 (3-0-6)
sedniigasfinunou ANN @06, NNKA Loe

se3vfigasfnuimdoudu Taid]

vanmsumduaulng  fuwesiiueayulnslunsumduslng  Fheseiihivoaulng - o1
asulnsludnfomdnuiend avdlwslumsummdiutn - wamamsiensunmdusuiaiy (raditional
medicine)

Principles and theories of Thai traditional medicine and traditional formulation; herbal products
in the national list of essential medicine; folk medicine; strategies of research and development of

traditional medicine

AN &o® MTIVBUATHAUIINgAULaTNAnSuTiayUlng o (0-on-&)
PYEE 504 Research and Development of Herbal Materials and Products 3 (2-3-5)
5183 dReRNENaUY ANIN @o®, NNKA bos

a d' v ¥ L =
s183v9AR RN NS NY laidl
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Research planning and development of high quality herbal materials and products; the
production of high quality herbal materials including elite plant selection, agricultural, harvesting and
post-harvesting process; the quality control of herbal materials and standardization of herbal products;

the efficacy and safety evaluation; law and regulations related to herbal materials and products
@ e nUnlnl
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PYEI 501 Integrative Pharmacy 3 (3-0-6)
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se3viidesAnumioudiu laid
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An integration of all pharmacy courses to solve pharmaceutical problems in the holistic pattern
concerning the principles of safety, usefulness, and cost-effectiveness; 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 the code of conduct

ANIN dolo LA3BIEIBN o (lo-en-&)
PYEI 502  Cosmetics 3 (2-3-5)
sedniigasfinunou ANND dod, NNND o

se3vfigasfnuimdoudu Taid]

ﬂ’smiﬂ,ﬁaﬂé}’utﬁmﬁuLﬂéaaéﬂaﬂq AnwiRenfudulszneuidfyvenndesdiotsuilaman Wy a3y
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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 the cosmetic products, regulation by

laws concerning various cosmetic products

ANIAN o  N15IYYINIIABUN o (e-o0-o)
PYEI 503  Clinical Drug Research 3 (3-0-6)
183 INFe9IRnYINaU ANUN o
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The role of clinical research associate, clinical trial protocol; International Conference on Har-
monisation (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; the preparation of a
submission for ethical review committee; designing and reviewing clinical record forms, safety report,

maintaining project files, analysing basic data and writing reports

wiein (Nae-ufua-duadn)

NN o NITUINITIANITNAUNTTUYNVY a (en-0-b)
PYEI 504  Community Pharmacy Management 3 (3-0-6)
se3vdidesinennou ANUA oo

se3vTidesinemdoudiu laidl
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Community pharmacy management; feasibility analysis, SWOT analysis; independent pharmacy,
chain pharmacy, franchise pharmacy, the role of community pharmacy in the health system, laws,
regulations and ethical issues related to community pharmacy administration; the role of community

pharmacist, good pharmacy practice; accredited drug store, and pharmaceutical care in community

pharmacy

ANNI €oe® 81N15hINNUSEAIARINEN o (en-0-o)

PYEH 501  Adverse Drug Reaction 3 (3-0-6)
a v '

183 INFe9IRnYINaU MU7 moe, MU mo&, MU €oe
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General principles of adverse drug reactions (ADRs); mechanisms of adverse drug reaction,
classification of adverse drug reaction of chemicals and biological drugs; diagnosing for the confirmation
of ADRs, including the pharmacogenetics testing of various adverse reactions; evaluating and recording
drug allergy history that affecting the body's various organs, including the management and prevention

aspects in adverse drug reactions
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PYEH 502  Applied Pharmacology for Pharmacy Practice 3 (3-0-6)
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The clinical application of pharmacology in managing patients with complex health problems or
multiple co-morbidities; pharmacologic rationales for selecting drugs, designing drug regimens and
monitoring plan for clinical effects of drugs in individualize patients based on the drug efficacy and
pharmacokinetics; genetic characteristics and adverse drug reactions, learning by a case-based
approach focusing on diseases or clinical significant drug-related problems commonly found in the

pharmacy practice

AN dom® ANuUaauaznssziuUIRTugeEmiuTnAnwndvanans a (er-0-5)
PYEH 503  Advanced Pain and Pain Management for Pharmacy Students 3 (3-0-6)
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Advanced pain pathophysiological and pharmacological basis of current clinically available and
forthcoming analgesics for the pain management; the preclinical evaluation of pain and analgesics,
pain assessment, evidence-based management in acute and chronic pain from common causes and

the scientific evaluation of analgesic products
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PYEH 504  Advanced Pharmacology 3 (3-0-6)
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Advanced introductory principles of pharmacology including drug information resources;
advanced pharmacodynamics, advanced pharmacogenomics, advanced pharmacokinetics, advanced
pharmacology in the major organ systems, including the cardiovascular system, the hematology, the
central nervous system, the immunological system, the endocrine system, cancer, the respiratory

system, the reproductive system, infectious diseases, and the gastrointestinal system

ANE ¢oo  ETTAIAYVBINTTENY a (er-0-5)
PYEJ 501 Essentials in Aging 3 (3-0-6)
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Principle of bio-alterations in functions both at the 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

AN &oa NITNAIUINANNMIIEEIRY o (an-0-b)
PYEC 504 The Development of Generic Drug Product 3 (3-0-6)
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Product design and development of generic drug products; international standard and regulation
related to the generic drug profile; factors affecting product quality, including raw materials,
machine/equipment, personnel and method;  therapeutic equivalence, bioequivalence, and
pharmaceutical equivalence; the storage and handling of drug products in compliance with

international standard; guidelines for drug substitution and selection
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The quality management system in pharmaceutical manufacturing industry such as TQM, PIC/S
GMP and GDP; the pharmaceutical plant administration and management in the pharmaceutical
industry such as the production management, the production planning, the inventory control and the
human resources management, the production risk management, statistics and mathematics in the
pharmaceutical product manufacturing; pharmaceutical manufacturing equipment and the
maintenance system; pharmaceutical product manufacturing and the control of oral dosage forms,
parenteral dosage forms, and biological products; industrial scale manufacturing process life cycle
validation, the risk-based change control, the production facilities and utilities management,

manufacturing the process analytical technology, continuous manufacturing process technology
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PYCI 651 Pharmaceutical Care Clerkship in Internal Medicine | 4 (0-16-4)
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Practising and applying the pharmaceutical care philosophy and the pharmacotherapeutic
knowledge to develop skills in caring for patients in medicine wards, the development of systematic
and analytical thinking in the evaluation of drug use, the management of drug related problems for

patients in medicine wards based on professional ethics and the code of conduct
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PYCI 652 Pharmaceutical Care Clerkship in the Ambulatory Care 4 (0-16-4)
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Practising and applying the pharmaceutical care philosophy and the pharmacotherapeutic
knowledge to develop skills in caring for ambulatory patients, the development of systematic and
analytical thinking in the evaluation of drug use, the management of drug related problems for

ambulatory patients based on professional ethics and the code of conduct
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PYCl 653 Pharmaceutical Care Clerkship in Community Pharmacy 4 (0-16-4)
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Practising and applying the pharmaceutical care philosophy and the pharmacotherapeutic
knowledge to develop skills in caring for patients seeking care from the community pharmacy, the
development of systematic and analytical thinking in the evaluation of drug use, the management of
drug related problems for patients seeking care from community pharmacy based on professional

ethics and the code of conduct
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PYCl 654 Professional Practice in the Medication Management 4 (0-16-4)
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Professional practising in the pharmacy administration, an application of knowledge in the
management; medical sociology and anthropology; pharmacoeconomics and pharmacoepidemiology
to understand the health system, the drug system and the pharmacy system in Thailand; presentations
of significant issues regarding the health system, the drug system and the pharmacy system within the
hospital; drugstore or community contexts, designing, planning, collecting data of the research study,

discussions of research results, comments and suggestions
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PYEI 651  Pharmaceutical Care Clerkship in the Drug Information Service 4 (0-16-4)
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Providing the drug information service, systematic searching of the drug information, an
evaluation of the drug information, and presentations of the drug information to inquirers; participation
in other activities related to drug information services; preparing drug information to the Pharmacy and
Therapeutics Committee; the development of communication skills with patients, other healthcare

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

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

problems in therapeutic drug monitoring for patients based on professional ethics and the code of

conduct
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PYEI 654  Pharmaceutical Care Clerkship in Intravenous Admixture 4 (0-16-4)

nsEnUfURkarmshuTsgraumsusnamandunssy ndnssumalulad uazanuiaumsiitne
Tsasheenllfifloeduawinuelunsquagitefildsuansemmmasaidend  ansazanenanendnuazen
mﬁﬂﬂﬁ’muﬁugm%ﬂﬁﬂﬁssmLLamismmim’i‘m%w

Practising and applying the pharmaceutical care philosophy, the 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 the code of

conduct
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PYEI 655 Pharmaceutical Care Clerkship in Infectious Diseases 4 (0-16-4)
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Practising and applying the pharmaceutical care philosophy and the pharmacotherapeutic
knowledge to develop skills in caring for patients with infectious diseases; the development of
systematic and analytical thinking in the evaluation of drug use, the management of drug related

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

patients based on professional ethics and the code of conduct
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PYElI 657  Pharmaceutical Care Clerkship in Cardiovascular Diseases 4 (0-16-4)
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Practising and applying the pharmaceutical care philosophy and the pharmacotherapeutic
knowledge to develop skills in caring for patients in cardiac care unit; the development of systematic
and analytical thinking in the evaluation of drug use; the management of drug related problems for

patients in the cardiac care unit based on professional ethics and the code of conduct
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PYEI 658  Pharmaceutical Care Clerkship in Dialysis Patients 4 (0-16-4)
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Practising and applying the pharmaceutical care philosophy and the pharmacotherapeutic
knowledge to develop skills in caring for patients with dialysis; the development of systematic and
analytical thinking in the evaluation of drug use; the management of drug related problems for patients

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

the code of conduct
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PYEI 661  Pharmaceutical Care Clerkship in Primary Care 4 (0-16-4)
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Practising and applying the pharmaceutical care philosophy, the pharmacotherapeutic
knowledge and the primary pharmaceutical care to develop skills in caring for patients, the
development of systematic and analytical thinking in the evaluation of drug use; the management of

drug related problems for patients based on professional ethics and the code of conduct
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PYDF 671 Professional Practice in the Pharmaceutical Quality Control and 4 (0-16-4)
Quality Assurance |
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Practising the 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; an
application of instruments for the drug analysis in various dosage forms, their maintenance and
calibration; the practice of the quality assurance in pharmaceuticals such as the specifications for the
quality of products, the evaluation of the quality, the production of the quality products, documents

in quality assurance
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PYDC 671 Professional Practice in the Pharmaceutical Production | 4 (0-16-4)
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Professional practising in the 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, the manufacturing process, packaging,
the documentation system, the utilization of fundamental machines commonly used in manufacturing
scale and their maintenance; the management of facility infrastructure and other supporting system
in the pharmaceutical production, monitoring and controlling the pharmaceutical plants environment
including the management of safety and biohazard in compliance with rules and practice standards

related to the pharmaceutical industry based on professional ethics and the code of conduct
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Practising the quality assurance and controlling of raw materials; intermediates and finished
products; the quality systems such as good manufacturing practice, verification, validation, and the

calibration; drug registration, herbal drugs, food supplements, cosmetics and medical devices
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PYEF 673 Professional Practice in the Pharmaceutical Quality Control 4 (0-16-4)
and Quality Assurance llI
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Continuing the practice of the quality control of raw materials, in process materials and finished
products in various dosage forms; the qualitative and quantitative analysis and stability testing of drug
products; an 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; an evaluation of the quality, production of the quality products, documents in the

quality assurance
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PYEF 674 Professional Practice in the Pharmaceutical Quality Control 4 (0-16-4)
and Quality Assurance IV
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Continuing the practice of quality control of raw materials, in process materials and finished
products in various dosage forms; the qualitative and quantitative analysis and stability testing of drug
products, an 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; an evaluation of the quality, the production of the quality products, documents

in the quality assurance
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PYEI 671  Professional Practice in the Production of Cosmetics 4 (0-16-4)
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Practising and applying the knowledge in pharmaceutics and others fields related to
manufacturing; quality control, and quality assurance of cosmetic products; practising and developing
the systematic and analytical thinking in research and development; manufacturing, and the 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 launched to the consumers
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PYEB 671 Professional Practice in the Production of Food Products 4 (0-16-4)
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Practising of the selection of the raw materials to be used in the manufacturing of food products;
food processing, general principles of food hygiene, good manufacturing practices, and the 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 the code of conduct
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PYEB 672 Professional Practice in the Production of Nutraceuticals 4 (0-16-4)
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Practising criteria setting and selecting 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 the code of conduct
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Continuing the professional practice in the 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 the manufacture of
pharmaceutical products; the organization and management systems of pharmaceutical plants,
pharmaceutical plant design and layout; the production planning and inventory control, the
manufacturing process, packaging, documentation system, the utilization of fundamental machines
commonly used in the manufacturing scale and their maintenance, the management of facility
infrastructure and other supporting systems in the pharmaceutical production, monitoring and
controlling pharmaceutical plants environment including the management of safety and biohazard, in
compliance with rules and practice standards related to the pharmaceutical industry based on

professional ethics and the code of conduct
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Continuing the professional practice in the 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 products, following good manufacturing
practice (GMP); pharmaceutical plant setting and related regulatory on manufacturing pharmaceutical
products; the organization and management systems of pharmaceutical plants, pharmaceutical plant
design and layout, production planning and inventory control; manufacturing process, packaging,
the documentation system; the utilization of fundamental machines commonly used in the
manufacturing scale and their maintenance; the management of facility infrastructure and other
supporting systems in the pharmaceutical production; monitoring and controlling pharmaceutical
plants environment including the management of safety and biohazard, in compliance with rules and

practice standards related to the pharmaceutical industry based on professional ethics and the code

of conduct
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PYEC 675 Professional Practice in the Pharmaceutical Production IV 4 (0-16-4)

msinUfdRmAnIndedesunsuanonguuuuvends Awesuds veanardineg sude sunlya
Walan &9 i e1A3L 81379 eea Videenda/suuuueduiiieates duuuliunaainde vieUnaan
o aumdninasiuaziimsiinlumandn nunasimsiadlsnusmunguneuszngranefifsdedluns
HERET TEUUNMITNDIANTUATNITUSINTIU N1TRDNLUUKAINAILTNIU MTIUEUNITHERTINEINSAIUAY
AuAIds NsEUIUMIHARE NSEUILNNTUITY Sruuenans msld quanasinuieiesinsaunsaiilduosly
MsWan M3dansiFeseasanuiiuarseuvatiuayudug lunsnane MsnsIeRnmLLazaUANAIAes
Y23l59UNTINANITINNTANNURDASBUALBUNTIEN TN MsUfUReungsuideukasinaeiannsgu
fn99 TiAeatesfugnamnTIIBIULUEIUTRSETTINAYATTIUT AT TN



A195U1¢5187Y7 : nguITINNURUAIIWIYITW : @19 undunssugnaIinis

Continuing the professional practice in the 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 the manufacture of
pharmaceutical products; the organization and management systems of pharmaceutical plants,
pharmaceutical plant design and layout; production planning and inventory control; the
manufacturing  process, packaging, the documentation system, the utilization of fundamental
machines commonly used in the manufacturing scale and their maintenance, management of facility
infrastructure and other supporting system in the pharmaceutical production; monitoring and control
of pharmaceutical plants environment including the management of safety and biohazard, in
compliance with rules and practice standards related to the pharmaceutical industry based on

professional ethics and the code of conduct
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The professional practice in the regulation of pharmaceutical products from manufacturing to
drug in market; drug law, drug act and suidelines in Thailand, the national drug control system both

pre-marketing control and post-marketing control
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PYEZ 645 Professional Practice in the Drug Regulation II 4 (0-16-4)
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Continuing the professional practice in regulation of pharmaceutical products from
manufacturing to drugs in market, drug law, drug act and guidelines in Thailand; the national drug

control system both the pre-marketing control and the post-marketing control
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The professional practice in the drug registration, good regulatory practice in the 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 the ASEAN Harmonization
and the International Conference on Harmonization of Technical Requirements for Registration of
Pharmaceuticals for Human Use (ICH); the 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 the registration approval based on professional ethics and

the code of conduct
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Continuing the professional practice in the drug registration; the good regulatory practice in the
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 the ASEAN Harmonization
and the International Conference on Harmonization of Technical Requirements for Registration of
Pharmaceuticals for Human Use (ICH); the 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 the registration approval based on professional ethics and

the code of conduct
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The professional practice in the clinical research of pharmaceutical products; Good Clinical
Practice guidelines (GCP), clinical research ethics; the experimental design of clinical trials protocol,
planning and management of clinical research, monitoring and analysing clinical data for the

assessment of drug efficacy and safety based on professional ethics and the code of conduct
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Continuing the professional practice in the 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 analysing of clinical data for the

assessment of drug efficacy and safety based on professional ethics and the code of conduct
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The professional practice in research and development of drug substances; biological products
and pharmaceutical products; the organization and management systems of the research and
development unit; drug discovery, the formulation development, the 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 the code of conduct
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The professional practice in research and development of drug substances; biological products
and pharmaceutical products; regulations in the drug development of new drugs, new generic drugs,
and generic drugs; scaling up from the laboratory scale to the pilot scale; scaling up from the pilot
scale to the industrial scale; the documentation of common technical dossier including chemical,
pharmaceutical finished products and clinical data for the drug registration based on research and

professional ethics and the code of conduct
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The 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 the 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 the code of conduct
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The professional practice in research and development of herbal medicines, herbal products,
nutraceuticals, foods, cosmetics and consumer products; the organization and the management
systems of the research and development unit, the formulation unit, development, the analytical
method development; characterization and stability test, the documentation of common technical
dossier for the product registration from the Thai Food and Drug Administration (Thai FDA) based on

research and professional ethics and the code of conduct
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Continuing the professional practice in research and development of herbal medicines, herbal
products, nutraceuticals, foods, cosmetics and consumer products; the organization and management
systems of the research and development unit, the formulation development, the analytical method
development; characterization and stability test, the documentation of common technical dossier for
product registration from the Thai Food and Drug Administration (Thai FDA) based on research and

professional ethics and the code of conduct
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Concepts and importance of risk assessment; the demonstration of the level of risk, risk
communication; the risk assessment in food safety, medicine and environment concerning the danger
of chemicals; toxic substances, microbes, a study of danger and the exposure evaluation, the
description of danger and risk; the risk assessment information describing impacts of chemical exposure

on human health
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PYFD 301 Basic Bioinformatics for Pharmacy 2 (2-0-4)
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Bioinformatics, computational science for biopharmaceutical study, biological database;
applications of genomics, transcriptomics, proteomics, metabolomics, functomics and integromics data
to pharmacy; computational techniques for searching and alignment of nucleotide and amino acid
sequences; evolutionary phylogenetic, structural biology and structural bioinformatics of
macromolecule; bioinformatics for the protein function, comparative modeling and in silico techniques
for studying of biomolecule; the bioinformatics-based drug discovery, development and formulation;

the pharmaceutical informatics for the prediction of activities and pharmacokinetic parameter of drugs
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PYFD 302  Food Microbiology in the Daily Life 3 (2-3-5)
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Factors affecting microorganisms in foods; the roles of various microorganisms in food processing
of meat products, milk products, beverage products, vegetable and fruit products; microorganisms in
supplementary food; microorganisms caused food spoilage, food borne pathogen, food poisoning, food
technology, food hygiene and food sanitation; microbiological standard for food, techniques for the

microbiological examination
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PYFG 301 Phytopharmaceutical Products for the Thai Spa 1 (1-0-2)
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Phytopharmaceutical products currently used in the Thai spa for the health promotion and
relaxation; the selection and preparation of appropriate medicinal plants and phytopharmaceutical

products suitable for the using objective

ANAR moln  NIVEERUSRYAWAT IR aiiaia o (o-o-a)
PYFG 302 Plant Tissue Culture for Micropropagation 2 (1-2-3)
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Basis of plant tissue culture techniques including the micropropagation by using 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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The Thai wisdom, the relationship between the Thai wisdom and the Thai lifestyle; an application

of the Thai wisdom for the holistic health promotion
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Internationalization of pharmacy profession, international pharmacy education; networking
development of pharmacy profession; the pharmacy profession in the ASEAN Economic Community,
pharmacy profession in the Asia Pacific region; the pharmacy profession in Europe, the pharmacy
profession in the North America region, the pharmacy profession in Australia; self-capacity building and

change management, social and cultural diversity, and international experiences
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Basic concepts relating medical anthropology, meanings and significances of medicine pro-duced
under the biomedical and pharmaceutical principles and purposes; significances and expe-riences of
drug use from sociocultural dimensions; health care, illness healing and everyday life practices;
socioeconomic and political status influencing drugs and medical technology accessibility, effects of

medicine and medical technologies on health care, illness treatment, and definitions of life
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PYFJ 301  Holistic Health Promotion 3 (3-0-6)
a 4dy = '

319V INBIANEINDU ANNA belo

gAvndasfneniouiu Laidl

MNNINNEITINeLardoyan1ine manslunisiasuguanelemadenisene Wy nMeviauns
nseenidane win dadu gaustide Teas FBumsaraneden msguaiiingsa ernsifioguniwlunis
iumIguagunInitansmeuarla wiesinsiinujoRdenues

Physiological-based principles and scientific information for the health promotion, such as,
meditation, exercise, massage, acupuncture, aromatherapy, Yoga, stress management, cosmetics,

healthy foods for the health care promotion, both physical and mind, including self practice
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PYFJ 302 The Relationship between the Body and the Mind 3 (3-0-6)
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The relationship among the mind, body and behavior affects the changes in physiological and

mental functions. This course also includes novel and current related topics
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PYFZ 301 Meditation in Buddhism 2 (2-0-4)
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The basis of meditation, types of meditation, meditation practice, the importance of meditation;

the use of meditation and basic principles of Buddhism for the daily life
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