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PM565 Immunological Assay
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PMS576 Hospital Pharmacy Management
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PMS577 Drug Marketing
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PMS578 Consumer Protection in Drug Use
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Humanities
NE.110 aw%wmmsugwmam% 2 (2-0-4)
TU110 Integrated Humanities
To study the history of human beings in different periods, reflecting their beliefs, ideas, intellectual and
creative development. To instill analytical thinking, with an awareness of the problems that humanities are confronting,
such as the impacts of: technological development, violence, wars, and various world crises so that we can live well in a

changing world.

Social Science
¥5.100 WarlleanuANNSUARTOURDFINY 3 (3-0-6)
TU100 Civic Education
Study of principles of democracy and government by rule of law. Students will gain understanding of
the concept of “citizenship” in a democratic rule and will have opportunity for self-development to become a citizen in a

democratic society and to take responsibility in addressing issues in their society through real-life practices.

NE.120 a¥INENMITIANAAAS 2 (2-0-4)
TU120 Integrated Social Sciences
This interdisciplinary course focuses on the fact that social sciences play an important role for society.
The course explains the origins of the social sciences and the modern world, the separation of social sciences from pure

sciences, and the acceptance of the scientific paradigm for the explanation of social phenomenon. It also involves the



analysis of important disciplines, concepts, and major theories of social sciences by pointing out strengths and weaknesses
of each one. Included is the analysis of contemporary social problems, using knowledge and various perspectives

individual, group, macrosocial, national and world perspectives to view those problems.

Sciences and Technology
NE.130  avOneNMOIMnaansuazmnalulad 2 (2-0-4)
TU130 Integrated Sciences and Technology
To study basic concepts in science, scientific theory and philosophies. Standard methods for scientific
investigations. Important evolutions of science and technology influencing human lives as well as the impacts of science
and technology on economies, societies and environments. Current issues involving the impacts of science and technology

on moral, ethics and human values.

U5.155 aﬁﬁﬁugm 3 (3-0-6)
TU155 Elementary Statistics
To identify the nature of statistical problems; review of descriptive statistics; probability; random variables
and some probability distributions (binomial, poison and normal) ; elementary sampling and sampling distributions;
estimation and hypotheses testing for one and two populations; one-way analysis of variance; simple linear regression and

correlation testing; chi-square testing.

Languages
Thai
niel  mslEmulng 3 (3-0-6)
TH161 Thai Usage
Thai language usage skills: listening, reading, writing and speaking, with emphases on drawing the

main idea, communicating knowledge, thoughts and composing properly.

English
as.070 ﬂ]isﬂéﬁﬂi]ﬂ‘lﬁﬂﬁ]ﬂ 1 0 (3-0-6)
EL070 English Course 1
Pre-requisite: Language Institute placement
A non-credit course designed for those students with low English command and thus unable to enroll
directly into English Foundation Course (The assessment criteria are ‘S’ for Satisfactory or ‘U’ for Unsatisfactory and
will not be counted towards the students’ total credits and GPA).
A preparatory course designed to enable students to cope up with real English use of four basic

integrated skills of listening, speaking, reading and writing.



AH.171 MHIBINGHNUGIY 2 3 (3-0-6)
EL171 English Course 2
Prerequisite : have earned credits of EL070 or Language Institute placement

An intermediate English course designed to promote four integrated skills to develop students’ English

proficiency at a higher level.

av.172 MBI INGHNUFIM 3 3 (3-0-6)
EL172 English Course 3
Prerequisite : have earned credits of EL171 or Language Institute placement

An upper-intermediate English course to enable students to use integrated skills at a more sophisticated level

than the prior course especially in speaking and writing.

1.2 Snanuin e 2 9 HUEnA

d dJ
UB.142 Nuﬂﬂﬂﬂaﬂﬂ1ﬁ1ﬁﬂ§%3ﬂ1w 3 (3-0-6)

TU142 Man and Biological Science

To study the nature and origin of life involving theoretical rules and methods in biological sciences which
correlate and apply knowledge for the benefit. In addition, the effects of biological sciences in economy, society and

quality of life improvement.

N5.153 mmsﬁ"a"lﬂnﬁmﬁ’ijﬂauﬁam% 3 (3-0-6)
TU153 General Concepts of Computer
To study the history of compueter, essential components of computer systems including hardware,
software, computer accessories tools. Data and its processing.Principles of computer applications. Usage of developed

softwares in the application. Basic understanding of programming. Communication, network and the Internet.

ay.217 msﬂmazmsmmé’m’%mms 3 (3-0-6)
EL217 Speaking and Listening for Academic Purposes
Extensive practice in English oral communication and listening skills in various settings and for a wide
range of academic purposes, developing techniques and strategies for speaking in public, practising making oral
presentations and participating in group discussions, practicing listening to materials from a variety of sources such as

lectures, seminars and news reports.



aw.211 mmé’anqyﬁm%’u‘iwmﬁmﬂ%’qﬂlmw 1 3 (3-0-6)
EL211 English for Health Science 1
Prerequisite : Passed EL172
A course to develop English skills in the health-science context, reading and listening to various types of

texts, applying health-science knowledge to a spoken and written production of English for students’ future professions.

3. Aruamng 194 HUILNA
a H a d a d a
2.1 IndugumaInemanisazadinmans 22 HHWNA
M.113 TN 1) 3 (3-0-6)

SC113 General Biology
Biological concepts of flora and fauna in daily life, principles, structures, and basic metabolic processes of
organisms at molecular; cell; tissue; organ; system; and individual levels, structures and functions of nucleic acids in
genetic inheritance, reproduction, genetics, animal behavior, evolution, and ecology.
M.123 mﬁﬁugm 3 (3-0-6)
SC123 Fundamental Chemistry
Structure of atoms, chemical bonding, properties of representatives and transition Elements, gas, liquid
and solution, solid, thermodynamics, chemical Kinetics, chemical equilibrium and acid-base, electrochemistry, organic

chemistry

M2 winmilsunidileadu 4 (4-0-8)
SC129  Basic Principles of Organic Chemistry
Reactions and mechanism of organic compounds, stereochemistry, hydrocarbon, alkane, alkene,
alkyne, aromatic, alkylhalide, alcohol, ether, aldehyde, ketone, carboxylic acid and derivatives amine, phenol, allylhalide,

polycyclic and herterocyclic, carbohydrate, lipids, amino acids and proteins

ala d
M.136 Wana 3 (3-0-6)
SC136 Physics
Principles of mechanics, fluid mechanics, thermodynamics, mechanical waves, electromagnetic waves,

optics, modern physics, applications in health science and medical science.

M.142 AdamaasnHSUINemans 3 (3-0-6)
SC142 Mathematics for Science
Matrices, determinants, methods for finding solutions of system of linear equations, derivatives of
algebraic functions and transcendental functions, finding of maximum and minimum in functions, integrals and

techniques of integrations, infinite series and convergence tests first order ordinary differential equations.



M.163 YiAMITIINenia 1 (0-3-0)
SC163 General Biology Laboratory
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Experiments related to the contents in SC 113

a wa = g
IN173 ﬂgummsmuwugm 1 (0-3-0)
SC173 Fundamental Chemistry Laboratory
a v o 1 = A = 4 LY
IFIUNAUNOU : IAUANHT KIDANHINIONNY IN.123

Experiments related to the contents in SC123

MN.179 ﬂﬁﬁﬁmiﬁﬁmﬂﬁﬁuﬁégﬁmﬁu 1 (0-3-0)
SC179  Basic Principles of Organic Chemistry Laboratory
Pre-requisite : have earned credits of SC129 Basic Principles of Organic Chemistry or taking SC129
Basic Principles of Organic Chemistry in the same semester

Experiments related to theoretical contents in SC129 Basic Principles of Organic Chemistry

f.210 msygmaﬂ%nﬁmé’u 3 (3-0-6)
EC210 Introductory Economics

(For non-economics major only; credits will not be awarded to students who are taking or have
completed EC211 or EC212 or EC213 or EC214)

The general principles of microeconomics and macroeconomics. In microeconomics part, topics cover
demand for and supply of goods, consumer behavior, production and costs, structure and behavior of production units
under perfectly and imperfectly competitive markets, the concept of market failures and the role of government
intervention. In macroeconomics part, topics cover objectives and problems in macroeconomic, national income
determination, money and banking system, introduction to fiscal and monetary policies used for economic stabilization,
the application of economic indices to analyze the economic situation. In international economics part, topics cover

importance of international trade and finance, and disputes between free trade and market protection.

22 FnugumManFramans 27 HiIEha
a ala do o v
AN.237 IndEa@nad S undvns 2 (2-0-4)

CM237 Physical Chemistry for Pharmacists

Pre-requisite : have earned credits of SC123 Fundamental Chemistry or taking SC 123 Fundamental
Chemistry in the same semester

Law of Thermodynamics and their Applications in Pharmacy, Chemical Equilibrium, Diffusion of
Matters, Kinetics Theories, Rate Law Equations and Mechanisms of Chemical Reactions, Electrochemical Cells and

Electrochemical Potentials.



¥
A

Ne.011 mﬂ%mﬂmam%wugm 3 (2-2-5)
MDO011 Fundamental Anatomy
Pre-requisite : have earned credits of SC113General Biology or takingSC113General Biology in the
same semester
Human body structure ; differentiate and function of tissues and organs system including functions of

growth ; production and recovery of various organs in growth and physical changing from conception to elderly.

Ne.024 a’%ﬁﬂmmmuuyﬁ 5 (4-2-9)
MDO024 Human Physiology
Pre-requisite : have earned credits of SC113General Biology or takingSC113General Biology in the
same semester
Conceptual functions of each system which is composed of cells, tissues and organs and focuses on the
cooperation and integrated regulation of those systems in order to maintain the homeostasis of the body during life cycle;

the molecular and cellular physiology such as the membrane potential.

NWA025 WenBa35Inen 3 (3-0-6)
MDO025 Pathophysiology
Pre-requisite :have earned credits of MD024 Human Physiology or takingMD024 Human Physiology in
the same semester
Abnormal functions and mechanisms of cells, tissues and organs of each system in the disease state that

leads to loss of body homeostasis.

WA.037  FaANTMSVNTYIIANS 4 (3-2-7)
MD037 Biochemistry for Pharmacy
Pre-requisite : have earned credits of SC113General Biology or takingSC113General Biology in the
same semester
Structure, function and metabolism of biomolecules. Properties and function of enzymes. Cofactors.
DNA replication. Gene expression and regulation. Basic techniques in molecular genetics. Endocrinology. Body

homeostasis. Including laboratory practice related to the content.

ne.043  UsamInenansundyns 1(1-0-2)
MD043 Parasitology for Pharmacists
Pre-requisite : have earned credits of SC113General Biology or takingSC113General Biology in the
same semester
Morphology, life cycle, pathogenesis, clinical feature, diagnosis, treatment, epidemiology, and

prevention and control of the common human parasites and arthropods of medical importance in Thailand



NA044 2T IINNTMSVINAYNS 3 (2-2-5)
MDO044 Microbiology for Pharmacists
Pre-requisite : have earned credits of SC113General Biology or taking SC113General Biology in the
same semester
Structure, morphology, characteristics, genetics, growth and reproduction of microorganisms, including
bacteria, viruses and fungi. The fundamentals of infectious diseases commonly found in Thailand from the standpoint of
etiology, epidemiology, pathogenesis, host defense mechanisms, clinical manifestations, prevention and control, and
diagnosis. Concepts of specimen collection and destruction of microorganisms, Laboratory exercises in microscopy,
aseptic technique, bacterial staining, cultivation, isolation and identification of bacteria, microbial susceptibility test, and
destruction of microorganisms.

Y v o

NA.045 INENYUANAUTMTVINAYDS 2 (2-0-4)
MD045 Immunology for Pharmacists

Pre-requisite : have earned credits of SC113General Biology, MD 011 Fundamental Anatomy and
MD 044 Microbiology for Pharmacists or taking SC113 General Biology, MD011 Fudamental Anatomy and MD 044
Microbiology for Pharmacists in the same semester.

General aspects of the immune system, including components and functions, cells and
tissues of the immune system, mechanisms of the immune defense, principles of antigen-antibody interactions and their
clinical applications. The roles and importance of immune system in infectious diseases, cancers, and graft rejection as

well as fundamental mechanisms underlying immunologic diseases, including immunodeficiency, hypersensitivity, and

autoimmunity.

NA.100  UNINNazU3¥NINTWNTINI TN 1(1-0-2)
PM100 Roles and Philosophy of Pharmacy Profession
Development of pharmacy profession, professional philosophy, roles of pharmacists in society and
professional associations. Mention on origin and significance of jurisprudential principles regarding professional practice,
Professional Acts, Mandates, and Regulations, assessment of practicing and case studies complied with Drug Acts and
Ethical Codes. Study on professional organizations and sectors as well as co-operations in the system such as Pharmacy

council and professional associations, patient right and secrecy, principles of patient-centered concept.

NF.200 !ﬂﬁ‘liWi]ﬂHﬂ1ﬁﬂ% 2 (2-0-4)
PM200 Pharmaceutical Botany
Pre-requisite : have earned credits of SC113General Biology or taking SC113 General Biology in the
same semester
Plant taxonomy and morphology , nomenclature , classification and identification of plants by
characteristic of plant families, plant anatomy and histology , plant powder, phytochemistry and plant pharmacology,

usage of medicinal plants in Thai Traditional Medicine and plant sources of modern drugs



AA.201 ﬂﬁﬁﬁmsmé’fqunymaﬂ% 1(0-3-2)
PM201 Pharmaceutical Botany Laboratory
Pre-requisite : have earned credits of PM200 Pharmaceutical Botany or taking PM200 Pharmaceutical
Botany in the same semester
Laboratory work on the anatomical and morphological study of medicinal plants, study of selected
medicinal plant families using key to families and identification of medicinal, narcotic, and toxic plants and also crude
drugs used in Thai traditional and modern medicine, preparation of Thai traditional medicine, field excursion to a

medicinal plant garden

3.2 SnFwndveans 144 HUEnA
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WA.055 LAV INNTHIVNTBNS 1 4 (4-0-8)
MD055 Pharmacology for Pharmacists 1
Pre-requisite : have earned credits of MDO025 Pathophysiology or taking MD025 Pathophysiology in
the same semester
Principles of pharmacology, pharmacokinetics, pharmacodynamics, molecular targets of drug action,
drug development, pharmacogenetics. In addition, mechanism of action, pharmacokinetics, pharmacodynamics, adverse
drug reaction, drug interaction and clinical uses of selected drug groups such as drugs acting on autonomic nervous

system, drug used in respiratory system, cardiovascular system, diuretics and drugs acting on central nervous system.

NAL056  1NAFINNTHIUNTYNS 2 3 (3-0-6)
MD056 Pharmacology for Pharmacists 2
Pre-requisite : have earned credits of MD0S5 Pharmacology for Pharmacists 1
or taking MDO055 Pharmacology for Pharmacists 1 in the same semester
Mechanism of action, pharmacokinetics, pharmacodynamics, adverse drug reaction, drug interaction
and clinical uses of selected drug groups such as antibacterial, antimycobacterium, antiviral, antifungal, antiparasitic
agents, dermatologic pharmacology, drugs used in gastrointestinal system, drugs used in endocrine system, chemotherapy,
immunomodulators, musculoskeletal drugs, analgesics, anti-inflammatory drugs and drugs used to treat diseases of the

blood.

N?.210 ﬂﬁﬂﬂ]iﬁug]uﬂﬁiﬂ‘]ﬁuﬂ]ﬁﬂ% 1 (1-0-2)
PM210 Principles of Nutrition
Classification of foods in quality control of Food and Drug Administration, usage of food and
nutrition for human body, the role of food and nutrient for progression of diseases, principles of nutritional therapy,

nutritional assessment of patients, nutraceutical products, relation between ingredients in food and drugs



AA310  1DFVNIINTIMNUALN TV aUMANS 2 (2-0-4)
PM310 Biopharmaceutics and Pharmacokinetics
Pre-requisite : have earned credits of MD056 Pharmacology for Pharmacists 2or taking MDO056
Pharmacology for Pharmacists 2 in the same semester
Influences of physicochemical characteristics of active drug and excipients in the formulation, dosage
form, and route of administration on rate and extent of absorption into the body. Factors dealing with distribution,
metabolism, and elimination of drug. Mathematical expressions of absorption, distribution, metabolism, and elimination
characteristics of drug. Utilization of pharmacokinetic parameters in formulation of drug dosage forms, and calculation

and monitor of suitable dose.

311 URUAMSIHFTINENAMIVINABNS 1(0-2-1)
PM311 Pharmacology Laboratory for Pharmacists
Pre-requisite : have earned credits of MD 056 Pharmacology for Pharmacists 2or taking MD 056
Pharmacology for Pharmacists 2 in the same semester
Pharmacological testing evaluation of drug action, mechanism of drugs, pharmacological apparatus,

animal for pharmacological testing .Review pharmacological publications for presentation and research proposal.

AN312 NHINENMIMSHNNE 2 (2-0-4)
PM312 Medical Toxicology
Principies of toxicity, forensic toxicology, diagnosis and clinical management of human poisoning
including drug overdose and poison substences, toxidromes, decontamination, enhancement of elimination, clinical
management for drug overdose, addictive substance, pesticides, herbicides, household products, poisonous plants,

poisonous animals Thai/Chinese herbs.

A410  LAEBIIIA 1 4 (4-0-8)
PM410 Pharmacotherapeutics 1
Pre-requisite : have earned credits of MD056 Pharmacology for Pharmacists 2 and MP310
Biopharmaceutics and Pharmacokineticsor taking MD056 Pharmacology for Pharmacists 2 and MP310
Biopharmaceutics and Pharmacokinetics in the same semester
Principle of pharmaceutical care, drug dispensing and prescription analysis, pharmacotherapy in
respiratory diseases, diseases involving eyes-ears-throat, gastrointestinal diseases, bone and joint diseases, hematologic
disorders; principle of pharmacotherapy in these disorders based on evidenced-based standards or treatment guidelines;
history taking for symptoms associated with these diseases and organ systems for patient referral or dispensing
medications in community pharmacy; relevant products in special dosage forms; vaccine and biological products;

veterinary products; basic first aids.



AAL411  1DA¥INTA 2 4 (4-0-8)
PM411 Pharmacotherapeutics 2
Pre-requisite : have earned credits of @ PM410 Pharmacotherapeutics lor taking PM410
Pharmacotherapeutics 1 in the same semester
Pharmacotherapy in endocrinologic disorders, cardiovascular diseases, cancer, psychiatric diseases
including substance abuse, neurologic diseases; principle of pharmacotherapy in these diseases based on evidenced-based
standards or treatment guidelines; history taking for symptoms associated with these diseases or organ systems for patient
referral, dispensing medications and drug therapy monitoring in community pharmacy; products in special dosage

forms; products for home self monitoring.

NF.412 mi?fanniswgmu 2 (2-0-4)
PM412 Community Pharmacy
Pre-requisite: have earned credits of PM370 Public Health Service System or taking PM370 Public
Health Service System in the same semester
Pharmaceutical care of patients in drug stores, i.e. dispensing appropriate medications and/or referring patients
to the doctors, filling prescription, interviewing patients and preparing patient records for histories of health and drug
related problems. Educating, recommending and counseling the community regarding drug utilization. Quality drug store

management, i.e. procedure of store establishment and store management.

NALA13 INFFNTINM TN 1 3(2-3-4)
PM413 Dispensing Pharmacy 1
Pre-requiste: have earned credits of PM 410Pharmacotherapeutics 1 or taking PM410
Pharmacotherapeutics 1 in the same semester
Role and responsibility of pharmacist in drug dispensing. Dispensing medications in accordance with
good dispensing process. Providing an accurate counseling to patients regarding medications, adverse drug reactions and
contraindications. A good practice in drug package labeling. Interviewing of patients for an appropriate pharmacy
dispensing. Learning the trade names of various groups of drugs. Lectures and practice topics are with accordance with

those in the course of pharmacotherapeutics 1

NALA14 LDFBNTTUMTDIEN 2 3(2-3-4)
PM414 Dispensing Pharmacy 2
Pre-requisite: have earned credits of PM410 Pharmacotherapeutics 2 or taking PM411
Pharmacotherapeutics 2 in the same semester
Role and responsibility of pharmacist in drug dispensing. Dispensing medications in accordance with
good dispensing process. Providing an accurate counseling to patients regarding medications, adverse drug reactions and

contraindications. A good practice in drug package labeling. Interviewing of patients for an appropriate pharmacy



dispensing. Learning the trade names of various groups of drugs. Lectures and practice topics are with accordance with

those in the course of pharmacotherapeutics 2

N61.420 14é’nmiﬁugmmam&’%nssuisaw&mm 2 (2-0-4)
PM420 Principles of Hospital Pharmacy
Pre-requisite : have earned credits of PM411 Pharmacotherapeutics 2 or taking PM411
Pharmacotherapeutics 2 in the same semester
Organization management, administrative systems , pharmacy service in hospital and hospital

accreditation (HA).

421 i;ﬂiﬁu!‘ﬂﬁﬂ1ﬂﬂ1!!ﬁ$ﬂ1§ﬂi$!§lﬂﬂﬂ!ﬂ'TJiimﬂiiN 2 (1-3-4)
PM421 Drug Information and Literature Evaluation
Drug information services on pharmaceutical products and food supplements. Systematic searching and
retrieving information from various sources. Critical analysis and evaluation of literature. Integration and presentation of

retrieved drug-related information. Quality assurance in drug information services.

AM.422 InF¥IRUManIAain 2(2-0-4)
PM422 Clinical Pharmacokinetics
Pre-requisite: have earned credits of PM310 Biopharmaceutics and Pharmacokinetics
Factors and conditions of patients affecting pharmacokinetics parameters on dosage administration.
Utilization of pharmacokinetic calculation for dosage adjustment. Implementation and application of therapeutic drug

monitoring utilizing clinical pharmacokinetics approach

N1.423 mi‘u'%m5ﬂ1§ﬂwaumﬁmamamﬁaﬂﬁ1 1(1-0-2)
PM423 Intravenous Admixture Service
Pre-requisite : have earned credits of PM420 Principles of Hospital Pharmacy and
PM430 Pharmaceutical Technology 4 or taking PM420 Principles of Hospital Pharmacy and
PM430 Pharmaceutical Technology 4in the same semester
Fundamental principles in preparation of various intravenous admixtures according to doctor order for
each patient, i.e. general intravenous admixtures, total parenteral nutrition, and chemotherapeutic drugs. Prescription
filling and dose calculation for patient, dispensing of intravenous admixtures, participating the health team responsible

for administration and monitor of these drugs.



1Y) d
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N91.230 mimuquqmmwmif‘nﬁm% 1 2(2-0-4)
PM230 Pharmaceutical Quality Control 1
Pre-requisite : have earned credits of SC123 Fundamental Chemistry and SC129 Basic Principles of
Organic Chemistry or taking SC123 Fundamental Chemistry and SC129 Basic Principles of Organic Chemistry in the
same semester
Principles and knowledge of quality control of raw materials and pharmaceutical products, including
qualitative and quantitative analytical techniques, emphasizing data analysis and result interpretation in pharmaceutical

sciences.

NA.231 ﬂﬁﬁ’ﬁmimsmmu@mmwmEfauﬁ'mvﬁ 1 1(0-3-2)
PM231 Laboratory in Pharmaceutical Quality Control 1
Pre-requisite : have earned credits of PM230 Pharmaceutical Quality Control 1 or taking PM230
Pharmaceutical Quality Control 1 in the same semester
Quality control laboratory of raw materials and pharmaceutical products according to pharmacopoeias
by various analytical methods conforming to Pharmaceutical Quality Control 1, emphasizing data analysis and result

interpretation in pharmaceutical sciences.

27232 AU aNTYNIIN 1 3 (3-0-6)
PM232 Pharmaceutical Technology 1
Pre-requisite : have earned credits of CM237 Physical Chemistry for Pharmacists or taking CM237
Physical Chemistry for Pharmacists in the same semester
Definitions, terminologies, and dimensions used in Pharmacy, prescriptions, pharmaceutical
calculations, essential techniques for pharmaceutical preparation. Pharmaceutical excipients such as preservatives,
antioxidants, colorants, buffering agents, tonicity adjusting agents, surfactants, complexing agents, and solubilizing
agents. Instability problems and incompatibility, chemical and physical principles of solution system, formulation and
preparation procedures of liquid dosage forms such as solutions, syrups, elixirs, spirits, tinctures, fluid extracts,

disinfectants, and eye-ear-nose-throat pharmaceuticals. Packaging, labeling, and storage.

ne.233  dfoamsmalilagndsnysu 1 1(0-3-2)
PM233 Laboratory in Pharmaceutical Technology 1
Pre-requisite : have earned credits of PM232 Pharmaceutical Technology 1 or taking PM232
Pharmaceutical Technology 1in the same semester
Laboratory practices designed to create a better understanding of theoretical aspects, to practice in

determining drug solubility, to prepare electrolyte solutions, acid-base solutions, salt solutions, buffer solutions, isotonic



solutions and preparations for eye-ear-nose-throat (EENT), and develop and formulate preparation in solution, clear

liquid dosage form, and herbal preparation.

091330 msmuquqmmwm&’mﬁmcﬁ 2 2 (2-0-4)
PM330 Pharmaceutical Quality Control 2
Pre-requisite: have earned credits of PM230 Pharmaceutical Quality Control 1 or taking PM230
Pharmaceutical Quality Control 1in the same semester
Pharmaceutical quality control focusing on principles and applications of instrumental analysis in

pharmaceutical quality control, emphasizing data analysis and result interpretation in pharmaceutical sciences.

n9.331 UiRamsmsmivaugamvindy o 2 1(0-3-2)
PM331 Laboratory in Pharmaceutical Quality Control 2
Pre-requisite: have earned credits of PM330 Pharmaceutical Quality Control 2 or taking PM330
Pharmaceutical Quality Control 2 in the same semester
Quality control laboratory of raw materials and pharmaceuticals according to pharmacopoeias by

instrumental analysis, emphasizing data analysis and result interpretation in pharmaceutical sciences.

09.332 AU QBN TBNTIH 2 3 (3-0-6)
PM332 Pharmaceutical Technology 2
Pre-requisite: have earned credits of PM232 Pharmaceutical Technology 1 or have taken
PM232 Pharmaceutical Technology 1
Principles and theoretical aspects of dispersed systems, for instance, suspensions, emulsions, ointments,
creams, pastes, gels, suppositories, etc. Formulations and preparation techniques, physical and chemical stability. Good

manufacturing practice and quality assessment of products.

ne1.333 YRuamsmalulagindsnssm 2 1(0-3-2)
PM333 Laboratory in Pharmaceutical Technology 2
Pre-requisite: have earned credits of PM332 Pharmaceutical Technology 2 or taking PM332
Pharmaceutical Technology 2in the same semester
Techniques in pharmaceutical preparations and laboratory skills in support of the knowledge obtained
from the lectures, laboratory practice in fundamental techniques and instrumentation for the development and
formulation of mucilages, magmas, suspensions, lotions, liniments, oinments, creams, gels, and suppositories, practicing

techniques in formulation and preparation.



ne.334 maluladndunssu 3 3 (3-0-6)
PM334 Pharmaceutical Technology 3
Pre-requisite: have earned credits of PM332 Pharmaceutical Technology 2 or have taken
PM332 Pharmaceutical Technology 2
Product development of pharmaceutical formula: technology of pharmaceutical manufacturing;
physicochemical properties of pharmaceutical dosage form; evaluation and standardization of solid dosage form i.e.

powder, tablets, coated tablets, capsules; packaging and storage; good manufacturing practice for industrial.

NA.340 NFVDIEN 1 3 (3-0-6)
PM340 Medicinal Chemistry 1
Pre-requisite : have earned credits of SC123 Fundamental Chemistry and SC129 Basic Principles of
Organic Chemistry or taking SC123 Fundamental Chemistry and SC129 Basic Principles of Organic Chemistry in the
same semester
Principle of novel drug design, drug discovery strategies, theory of drug design and development,
structure-activity relationships (SARs), stereochemistry affecting drug actions, pharmacokinetics and toxicity, mechanism
of drug action at molecular level, theory of pro-drug design, SARs and physico-chemical properties of antibiotics,

antiseptics, antifungals, antiparasitics, antimycobacterials, anticancers, antivirals and antiAIDS.

NA.341  INNVDIEN 2 3 (3-0-6)
PM341 Medicinal Chemistry 2
Pre-requisite : have earned credits of PM340 Medicinal Chemistry 1 or taking PM340 Medicinal
Chemistry 1in the same semester
Various medicinal compounds from natural products and synthesis, classified according to their
pharmacological effects, structure-activity relationships (SARs) of important pharmaceutical agents and physicochemical
properties governing pharmacodynamics, pharmacokinetics and toxicity, variation in drug action and side effect resulted
from modified derivatives, including chemical nomenclatures, chemical reactivity of drugs, mechanisms of drug

degradation and stability

NA.342 LOTHIN 2 (2-0-4)
PM342 Pharmacognosy
Pre-requisite : have earned credits of PM200 Pharmaceutical Botany or taking PM200 Pharmaceutical
Botany in the same semester
Drug sources from medicinal plants, ethnopharmacology, monograph, and standardization of medicinal
plants, extraction and separation of active ingredients from medicinal plants, identification of active compounds by

chromatography and spectroscopy, product processing , quality control of medicinal plant and natural products



191343 Ufuamsndsn 1(0-3-2)
PM343 Laboratory in Pharmacognosy
Pre-requisite : have earned credits of PM342 Pharmacognosy or taking PM342 Pharmacognosy in the
same semester
Identification and quality evaluation of medicinal plants as raw material using microscopical studies of
various parts of plants, i.e. leaf, flower, fruit, seed, bark, wood, root and rhizome.Important phytochemical techniques,
i.e. specific tests and chromatography for various phytochemical groups in medicinal plant samples (alkaloids, cardiac

glycosides, anthraquinones, flavonoids, and tannins )

ne.344 YRUAMsMAl U atindsnssH 3 1(0-3-2)
PM344 Laboratory in Pharmaceutical Technology 3
Pre-requisite: have earned credits of PM334 Pharmaceutical Technology 3 or taking PM334
Pharmaceutical Technology 3 in the same semester
Practice in using instruments and process for manufacturing solid dosage forms : powder, tablets,
coated tablets, capsules : packaging and storage; including different processing for various dosage form and quality

assurance.

9430 AU atlNTYNITN 4 3 (3-0-6)
PM430 Pharmaceutical Technology 4
Pre-requisite : have earned credits of PM334 Pharmaceutical Technology 3 or have taken PM334
Pharmaceutical Technology 3
Principles and theoretical aspects of sterile products including liquid, solid, and semisolid dosage forms
such as ophthalmics, injectables, intravenous injection, etc. Formulations and preparation techniques, physical and

chemical stability. Good manufacturing practice and quality assessment of products.

ne.431 dfoamsimaliulagndsnysu 4 1(0-3-2)
PM431 Laboratory in Pharmaceutical Technology 4
Pre-requisite : have earned credits of PM430 Pharmaceutical Technology 4 or taking PM430
Pharmaceutical Technology 4 in the same semester
Laboratory practices designed to create a better understanding of theoretical aspects, practicing the
manufacture of sterile dosage forms in compliance with current good manufacturing practices, environmental control, as

well as the physical and microbiological quality controls.



N7.432 32UVUILA UMD TYNIIN 1 2 (2-0-4)
PM432 Quality Assurance in Pharmacy 1
Pre-requisite : have earned credits of PM330 Pharmaceutical Quality Control 2 or taking PM330
Pharmaceutical Quality Control 2in the same semester
The fundamental concepts of international quality systems concerning the pharmaceutical production
and quality control. Details of various good practices (GxP), e.g. Good Manufacturing Practice (GMP), Good Laboratory
Practice (GLP), Good Delivery Practice (GDP), Good Storage Practice (GSP), ISO Standards, etc. used to achieve the
objectives of quality assurance and control in manufacturing drugs and health products. Studying and understanding
principles of quality management employed in quality assurance and control of production of pharmaceuticals and health

products.

N9.433 MATUTAETINNNIWQATIHNIINE 3 (3-0-6)
PM 433 Biotechnology in Pharmaceutical Industry
Pre-requisite : have earned credits of MD037 Biochemistry for Pharmacy MD044 Microbiology for
Pharmacists and PM341 Medicinal Chemistry 2 or taking MDO037 Biochemistry for Pharmacy MD044 Microbiology for
Pharmacists and PM341 Medicinal Chemistry 2 in the same semester
Definition and classification of pharmaceutical biotechnology products, production technology, quality
control and quality assurance, principle and developmental technology of biopharmaceuticals, prospects and limitations

of stem cell and gene therapy approaches, pharmacogenomics fundamentals.

MUTIAN/VITNT (16 HHIBDA)
NA.370 ixﬂﬂﬂ%ﬂ]iﬁ1ﬁ1im’§]"ﬂl 2 (2-0-4)
PM370 Public Health Service System
The concept of holistic health, health insurance systems, health system structure, public-private-
community health services. Drug system problem analysis (macro and micro) of health and drug system, role of

pharmacists in the health system, responsibility of pharmacist in drug system, standard of pharmacy profession.

NA371 DIIUUIIUNAZNYHINYIN TN 3 (3-0-6)
PM371 Professional Ethics and Laws
General laws, jurisprudences, acts, mandates, and regulations regarding pharmacy professional
practice, consumer right protections for pharmaceuticals and public health. Rights, duties, and responsibilities of

pharmacists designated by law and Code of Ethics.



AM372 VIMSNABND 2 (2-0-4)
PM372 Pharmacy Administration
Pre-requisite : have earned credits of PM370 Public Health Service System or taking PM370 Public
Health Service System in the same semester
Basic principles of management as tools applicable in resources management in pharmacy services with
the emphasis on the organization’s effectiveness as shown in indicators, including material management, financial

management and human resources management within the context of the Thai Health Care system.

NF.470 mé‘t’mmugmaw% 2 (2-0-4)
PM470 Pharmacoeconomics
Pre-requisite: have earned credits of EC210 Introduction to Economicsor taking EC210 Introduction to
Economics in the same semester.
Applications of basic principles of economics to pharmacotherapy by emphasizing on importance,
essence, and evaluation of the costs and effectiveness of drug utilization for the most cost-effective drugs of health
interventions.

a

NALAT2 AUIDFBDIINUI VAU gag 2 (2-0-4)
PM472 Primary Care Unit Pharmacy
Pre-requisite : have earned credits of PM370 Public Health Service System or taking PM370 Public
Health Service System in the same semester
Roles and duties of pharmacists in primary care unit, efficient team working with other health care
personnel. Study on health status of population in community.
.473  suDeuIBITemaundraans 2 (2-0-4)
PM473 Research Methodology in Pharmacy
Pre-requisite : have earned credits of SC142 Mathematics for Sciences or taking SC142 Mathematics
for Sciences in the same semester
Systematic steps of conducting research, defining the research topic and title, planning, and designing of
variables and data, population and samples, writing the research proposal, data collection, applications of biostatistics to

research, data analysis, interpretation, and presentation of research works, code of conduct.



IAA74  1DABIZVIAINEN 3 (3-0-6)
PM474 Pharmacoepidemiology
Pre-requisite : have earned credits of MDO056 Pharmacology for Pharmacists 2 or taking MD056
Pharmacology for Pharmacists 2 in the same semester
Principles of pharmacoepidemiology, methods of using the principles of pharmacoepidemiology to study
drug use outcomes, drug problems or risks, and finding solutions to these problems in studied population, application of

pharmacoepidemiology in pharmacy practice and public health policy.

Hpanumaiany (6 Huenn)
an.ss0 AmlFiRamdndwadvmans 1 3 (0-14-4)
PM580 Pharmacy Professional Experience 1 (200 hours of practice)
Pre-requisite: As a fifth year student and get permission from the Chairman of Compulsory
Professional Clerkship Committee.
The professional practice in the rural hospitals such as regional hospitals, general hospitals, community
hospitals, and the consumer protection at the provincial public health office, the administrative system, pharmacist roles,

hospital accreditation, professional ethics, and professional standard.

an.ss1 EAmliRmdnTwadvmans 2 3 (0-14-4)
PM581 Pharmacy Professional Experience 2 (200 hours of practice)
Pre-requisite: As a fifth grade student and get permission from the Chairman of the Board of
Vocational Training is compulsory.
The professional practice in drug stores situated in Bangkok and rural area, the administrative system,
pharmacist roles, community pharmacy accreditation (Qualified drug stores), professional ethics, and professional

standard.



2.3.2 I URWIZEE 50 LN

23.2.1 309D 40 LN

MYVINANTENTIN (Pharmaceutical Care)

.35 IMgB 12 wiIgha

AA510 LOTFLNTA 3 4 (4-0-8)
PM510 Pharmacotherapeutics 3
Pre-requisite : have earned credits of PM411 Pharmacotherapeutics 2 or taking PM411
Pharmacotherapeutics 2 in the same semester
Integration of knowledge in pathophysiology ; pharmacotherapeutics and clinical pharmacy practice
for the provision of pharmaceutical care in the areas of infectious and tropical diseases ; using case studies to develop

problem-solving skills at all levels of health care services.

ARSI 1AAFINTA 4 4 (4-0-8)
PM511 Pharmacotherapeutics 4
Pre-requisite : have earned credits of PMS510 Pharmacotherapeutics 3 or taking PMS510
Pharmacotherapeutics 3in the same semester
Integration of knowledge in pathophysiology; pharmacotherapeutics and clinical pharmacy practice for
the provision of pharmaceutical care in the areas of endocrinology, urologic disorders, gynecologic and obstetric and

cardiovascular disorders; using case studies to develop problem-solving skills at all levels of health care services.

NA.S12 memé’mmsu‘%mamamfr”umm 3 (0-9-6)
PM512 Senior Project in Pharmaceutical Care
Pre-requisite: Status of fifth year student or permission of the Chairman of Senior Project Committee.
Building up knowledge, skill, and experience in community pharmacy, pharmaceutical care in hospital,
medication management for safety, and consumer protection. Research methods commonly used, proposal writing,

research work plan, data collection, data analysis and interpretation, conclusion, written and oral presentation of the

research project.

an.513  mathszTaazd5uvinaenludile 1(1-0-2)
PMS513 Therapeutic Drug Monitoring
Pre-requisite : have earned credits of PMS510 Pharmacotherapeutics 3 or taking PMS510
Pharmacotherapeutics 3in the same semester
Clinical applications of basic pharmacokinetic theory to drug administration and therapeutic drug

monitoring for efficacy and safety of patients. Characteristics of drugs needed to be monitored, time of serum collection,



calculation for appropriate dosage regimen, monitoring impact of new dosage regimen and management of problems in

therapeutic drug monitoring for patients based on professional ethics and code of conduct.

. Il {on 28 HiEnn
21.680  HpUJuRaInswndrnssugusy 4 (0-16-4)
PM680 Community Pharmacy Clerkship

Pre-requisite: Status of sixth year student and get permission from the Chairman of Pharmaceutical
Care Clerkship Committee.

Practicing to provide pharmaceutical care to patients in community pharmacy, obtaining patients’
medical history to assess and identify health related problems, dispensing appropriate medications and/or referring
individual patients to the doctors as needed according to their health related problems, filling prescription, interviewing
patients for drug histories and drug related problems, preparing individual patient record to document health problems
and medication history, educating and counseling individual patients regarding diseases and medications. Establishing
quality drug store and drug store management, i.e. quality management, location selection, accountancy and finance,

screening of pharmaceuticals and health products, personal management, and marketing.

aa.681 HnlfuRadmnndiheuen 4 (0-16-4)
PM681 Ambulatory Care Clerkship
Pre-requisite: Status of sixth year student and get permission from the Chairman of Pharmaceutical
Care Clerkship Committee.
Practices and applications of pharmaceutical care philosophy and pharmacotherapeutic knowledge to
develop skills in caring for ambulatory patient, development of systematic and analytical thinking in the evaluation of

drug use, management of drug related problems for ambulatory patients based on professional ethics and code of conduct.

ar.682 HplfuRandmzwdibelu wiv orgsnssu 4 (0-16-4)
PM682 Acute Care Clerkship: Medicine
Pre-requisite: Status of sixth year student and get permission from the Chairman of Pharmaceutical
Care Clerkship Committee.
Practices and applications of pharmaceutical care philosophy and pharmacotherapeutic knowledge to
develop skills in caring for patients in medicine wards, development of systematic and analytical thinking in the
evaluation of drug use, management of drug related problems for patients in medicine wards based on professional ethics

and code of conduct.



091.683 ?lnﬂﬁﬁ’ﬁem%ﬁwmi%’ﬂmiixuumxﬁammﬂaaﬂﬁﬂ 4 (0-16-4)

PM683  Medication Management System for Medication Safety

Pre-requisite: Status of sixth year student and get permission from the Chairman of Pharmaceutical Care
Clerkship Commiittee.

Practicing on the issue of medication management system and medication safety, emphasized on the
efficiency of medication management system, leads to the complete safety of medical application in patient. Patient
concern is a mainly emphasizing point on this management matter. The issues of medication management system and
medication safety embark on the planning and the management of drug use, following by the distribution and the control

of drug use, the application and the preparation of drug, the drug monitoring and evaluation, respectively.

na.684 AnfiRandninmsguasesfuilaadiueazguam 4 (0-16-4)
PM684 Consumer Protection in Drug and Health Clerkship
Pre-requisite: Status of sixth year student and get permission from the Chairman of Pharmaceutical
Care Clerkship Committee.
Professional practices of consumer protection integrating both primary pharmacy and healthcare,
emphasizing pharmaceutical products and health-related products to be effectively distributed to consumer with the
administrative management by both laws and ethics. Knowledge and drug information to locals to achieve appropriate

drug utilization. Establishment of network to protect consumers for the benefits of publics.

n9.685 HndfiRndninmsdfiamsedenarserrinsma 4 (0-16-4)
viaeqatdenmuazysamand¥nssulavumaninatin
PM68S Parenteral Nutrition Preparations and Pharmaceutical Care Clerkship in Clinical Nutrition
Pre-requisite: Status of sixth year students and get permission from the Chairman of the
Pharmaceutical Care Clerkship Committee.
Professional Practices in preparation of total parenteral nutrition. Prescription filling and integration of
pharmacotherapeutic knowledge in pharmaceutical care in individual patients.
19686 Hn{iinandninmsfiaaumadaueunaiine 4(0-16-4)
sazusamandsnssudihelsanzise
PM 686 Cytotoxic Preparations and Pharmaceutical Care Clerkship in Oncologic Patients
Pre-requisite : Status of sixth year students and get permission from the Chairman of the Pharmaceutical Care
Clerkship Committee.
Practices and applications of pharmaceutical care and pharmacotherapeutic knowledge to develop

skills in oncologic patients. Accurate preparation and handling of cytotoxic drug.



MEINNMNEASIATF¥NIIN (Pharmaceutical Sciences)
0.3V IMQUY 12 nuIEha
NF.530 ixuuﬂixﬁuﬂmn1wamm€f‘nnsiu2 2 (2-0-4)
PM530 Quality Assurance in Pharmacy 2
Pre-requisite : have earned credits of PM432 Quality Assurance in Pharmacy 1 or taking PM432
Quality Assurance in Pharmacy 1 in the same semester
Factors in design and development that affecting the quality of products, production scale-up, key
parameters to be controlled in manufacturing process, factors affecting the uniformity of active pharmaceutical
ingredients, control and monitor of production environment. Study on principle of Process Analytical Technology (PAT)
and parametric release, documentation of relevant quality system. Study on principle of process validation, analytical

method validation, cleaning validation, and environmental validation.

NA.531 mimuﬂquﬂqmmwm&"ﬂﬁmwd\ 3 2 (2-0-4)
PMS531 Pharmaceutical Quality Control 3
Pre-requisite : have earned credits of PM330 Pharmaceutical Quality Control 2
and PM331 Laboratory in Pharmaceutical Quality Control 2 or taking PM330 Pharmaceutical Quality Control 2 and
PM331 Laboratory in Pharmaceutical Quality Control 2in the same semester
The analytical method development and validation of active pharmaceutical ingredients, impurities,
degraded and related substances in raw materials, excipients, drugproducts and biological fluids, analytical data integrity,
statistical treatment of analytical data, laboratory accreditation, analytical method development, optimization, validation
and transfer as well as regulatory and documentation issues.
AR.532 IANTBNIIN 1 2 (2-0-4)
PMS532 Pharmaceutical Engineering 1
Pre-requisite : have earned credits of PM430 Pharmaceutical Technology 4 and PM431 Laboratory
in Pharmaceutical Technology 4 or taking PM430 Pharmaceutical Technology 4 and PM431 Laboratory in
Pharmaceutical Technology 4in the same semester
Conventional and new technologies in pharmaceutical processing used in design, development, and
manufacture of general pharmaceutical dosage forms and drug delivery systems, emphasizing machines and equipment
used in manufacturing process, from bench to production scale along with their working mechanisms. The development of

manufacturing process, production scale-up, critical process variables, and state of the control.

0F.533 miﬂﬁﬁmumswaﬂﬁﬁ 2 (2-0-4)
PMS533 Good Manufacturing Practice
Pre-requisite : have earned credits of PM430 Pharmaceutical Technology 4 and
PM431 Laboratory in Pharmaceutical Technology 4 or taking PM430 Pharmaceutical Technology 4 and PM431

Laboratory in Pharmaceutical Technology 4in the same semester



Engineering specifications and designs of facilities in pharmaceutical industry complied with current
Good Manufacturing Practice for nonsterile and sterile products. Plant layout and construction standard for production
of each drug category. Water and electrical systems, moisture control and air handling system, and installation
qualification of the whole system. Environmental control and waste treatment, and safety program for employees and
plant. Manufacturing documentation system including master file, machines and equipment, cleaning, and maintenance.

Process validation, auditing, and self-inspection. Personnel development, product recalls, and sale records.

afs534 Tassnuanundywandom 3 (0-9-6)
PMS534 Senior Project in Pharmaceutical Products
Pre-requisite : Status of fifth year student or permission of the Chairman of Senior Project Committee.
Building up knowledge, skill, and experience in production, quality control and quality assurance, as
well as research and development of pharmaceutical products. Research methods commonly used, proposal writing,
research work plan, data collection, data analysis and interpretation, conclusion, written and oral presentation of the

research project.

01540 ﬂﬁﬁ’ﬁmimsmmu@mmwmEfauﬁ'mvﬁ 3 1(0-3-2)
PM540 Laboratory in Pharmaceutical Quality Control 3
Pre-requisite : have earned credits of PMS531 Pharmaceutical Quality Control 3 or taking PMS531
Pharmaceutical Quality Control 3 in the same semester
Quality control laboratory of analytical method development and validation of active pharmaceutical
ingredients, impurities, degraded and related substances in raw materials, excipients, drugproducts and biological fluids,
analytical data integrity, statistical treatment of analytical data, laboratory accreditation, analytical method development,

optimization, validation and transfer as well as regulatory and documentation issues.

v 3 HnlHoaR 28 Hiene
091.690 ?Jnﬂﬁﬁﬁam%ﬁwmﬁwamﬂu'ﬂsmmm%a 4 (0-16-4)
PM690 Non-sterile production Clerkship

Pre-requisite: Status of sixth year students and get permission from the Chairman of the
Pharmaceutical Sciences Clerkship Committee.

Practices and applications of pharmaceutical science knowledge to develop skills in production of non-
sterile dosage form at production scale, control of processing and sequence, machines and equipment used, and optimum
conditions of each manufacturing process. Fundamental statistics and mathematics dealing with manufacturing processes,
processing variables, and facilities including premise, and environment. Working principles of machines and equipment,
maintenance and services, personnel training programs, hygienic and safety protocols in operations, and control of
industrial pollutions. Production management, quality management, production planning, and inventory control, as well

as rules and regulations in pharmaceutical industry



n1.691 Hn iR nudnznmsisziugamniazaiugu 4 (0-16-4)

Qmmwm"lﬁﬂimmm%a

PM691 Quality Assurance and Quality Control Clerkship of non-sterile dosage form

Pre-requisite: Status of sixth year students and get permission from the Chairman of the
Pharmaceutical Sciences Clerkship Committee.

Practices of quality control of raw materials, in process materials and finished products in various non-
sterile dosage forms, qualitative and quantitative analysis and stability testing of drug products, application of
instruments for drug analysis in various dosage forms, their maintenance and calibration, the practice of quality
assurance in pharmaceuticals such as the specifications for the quality of products, evaluation of the quality, production of

the quality products, documents in quality assurance.

an.692  FndfiidandninmsisanazWannndnfaumien 4 (0-16-4)
PM692 Research and Development of Pharmaceutical Products Clerkship
Pre-requisite: Status of sixth year students and get permission from the Chairman of the
Pharmaceutical Sciences Clerkship Committee.
Professional practice in research and development (R&D) of drug substances and pharmaceutical
products, organization and management systems of R&D unit, drug discovery, formulation development, analytical
method development, stability test, bioequivalent test and clinical studies, documentation of common technical dossier

including chemical, pharmaceutical and clinical data for drug registration.

0F1.693 ?Jnﬂﬁﬁﬁam%ﬁwmﬁwaﬂmﬂﬂﬁmm‘%a 4 (0-16-4)
PM693 Sterile production Clerkship

Pre-requisite: Status of sixth year students and get permission from the Chairman of the
Pharmaceutical Sciences Clerkship Committee.

Practices and applications of pharmaceutical science knowledge to develop skills in production of sterile
dosage form at production scale, control of processing and sequence, machines and equipment used, and optimum
conditions of each manufacturing process. Fundamental statistics and mathematics dealing with manufacturing processes,
processing variables, and facilities including premise, and environment. Working principles of machines and equipment,
maintenance and services, personnel training programs, hygienic and safety protocols in operations, and control of
industrial pollutions. Production management, quality management, production planning, and inventory control, as well

as rules and regulations in pharmaceutical industry



0F1.695 '?lm]ﬁﬁ’ﬁam%ﬁwmiﬁumaﬁw 4 (0-16-4)
PM695 Regulatory Affairs Clerkship

Pre-requisite : Status of sixth year students and get permission from the Chairman of the
Pharmaceutical Sciences Clerkship Committee.

Professional practice in regulatory affairs including literature review and reliability assessment of
sources essential in registration of drugs and health products. Document evaluation of product safety, efficacy, and
quality. Collection of information and preparation of document according to standards and legislations for registration,
i.e. pharmaceutical development, quality control, pharmacology and toxicology, pharmaceutical public health, pharmacy
administration/business, and pharmacoeconomics. International regulations dealing with drugs and health products

(ASEAN Harmonization, PIC/S, ICH )

79.696 AR nuInsnmsdsziugammazaiuguammn
endaiaonido 4(0-16-4)
PM696 Quality Assurance and Quality Control Clerkship of sterile dosage form

Pre-requisite: Status of sixth year students and get permission from the Chairman of the
Pharmaceutical Sciences Clerkship Committee.

Practices of quality control of raw materials, in process materials and finished products in various
sterile dosage forms, qualitative and quantitative analysis and stability testing of drug products, application of
instruments for drug analysis in various dosage forms, their maintenance and calibration, the practice of quality
assurance in pharmaceuticals such as the specifications for the quality of products, evaluation of the quality, production of

the quality products, documents in quality assurance.

nﬂ.697'?Jnﬂﬁﬁ'ﬁmu%ﬁmmﬁ%’mmzﬁmmwaﬂffmwdlmgu"lws 4 (0-16-4)
PM697 Research and Development Clerkship of Herbal product

Pre-requisite: Status of sixth year students and get permission from the Chairman of the
Pharmaceutical Sciences Clerkship Committee.

Professional practice in research and development (R&D) of herbal products, for herbs identification
and herbs-related information. Herbal formulation development. Techniques in herbs preparation to be a good quality
raw material. Manufacturing procedure, quality assurance, analytical method development, stability test, primary
pharmacological testing and clinical studies. Quantitative structure activity relationship and toxicity with research ethics

in herbal product development.



2322 Svuden 10 DL

Taendonandsaiaq delulid
AA516  LOTFINTA 5 4 (4-0-8)
PM516 Pharmacotherapeutics 5
Pre-requisite : have earned credits of PMS10 Pharmacotherapeutics 3  or taking PMS10
Pharmacotherapeutics 3in the same semester
Integration of knowledge in pathophysiology ; pharmacotherapeutics and clinical pharmacy practice
for the provision of pharmaceutical care in the areas of mostly incident cancer diseases, and intensive care patients, using

case studies to develop problem-solving skills at all levels of health care services.

NA517 miﬂssaﬁummamﬁ@auwmmmﬂ%m 3 (3-0-6)
PM517 Rational Drug Use Evaluation
Pre-requisite : have earned credits of PMS510 Pharmacotherapeutics 3 or taking PMS510
Pharmacotherapeutics 3in the same semester
Analysis of drug related problems to prescription, dispensing, and medications. Incorporation of
methodology in rational drug use evaluation into routine operation. Assessment of efficacy and impact from innovation in
appropriate promotion of drug utilization. Advantages and drawbacks of various innovations in studying, information,

legislation, and administration, that affecting drug utilization protocols.

NA.S18 E]]‘Vi157|1x‘1ﬂ1§!!1/‘l‘i’lé 3 (3-0-6)
PM518 Medical Food
Pre-requisite : have earned credits of PM430 Pharmaceutical Technology 4 or taking PM430
Pharmaceutical Technology 4 in the same semester
Preparation, production, and evaluation of nutritional values of medical foods, Ministry of Public

Health mandates related to medical foods.

an.519 gUnsaliaz Tagmamsuwns 1.(1-0-2)
PM519 Medical Supplies
Pre-requisite : have earned credits of PM472 Primary Care Unit Pharmacy or taking PM472 Primary
Care Unit Pharmacy in the same semester
Medical tools and equipment used in treating procedures of patients, emphasizing terminology,

implementation, using direction, along with keeping and maintenance, and storage of certain tools and equipment.



ne.s525 mstsziivenlvia 3 (3-0-6)
PM525 New Drug Evaluation
Pre-requisite : have earned credits of PM510 Pharmacotherapeutics 3 or taking PM510
Pharmacotherapeutics 3in the same semester
Lecture and group discussion on general pharmacology of new drugs with therapeutic potential or
under clinical trial. Special focusing on new drugs in the group of cardiovascular drugs, autonomic nervous system drugs,
antibiotics, and anticancer drugs. Study on pharmacodynamics, pharmacokinetics, therapeutic efficacy, untoward effects,

toxicology, and pharmacoeconomics of new drugs compared to the existing drugs.

aa.526 msudsanimwenlusranme 3 (3-0-6)
PM526 Drug Biotransformations
Pre-requisite : have earned credits of PMS510 Pharmacotherapeutics 3 or taking PM510
Pharmacotherapeutics 3in the same semester
Roles and functions of organs in drug biotransformation, processes occurring at molecular level, and
functions of relevant enzymes. Besides, Study on various factors influencing on processes, resulting in alteration of drug

action from expected, both in terms of pharmacology and toxicology, which essential in clinical drug use consideration.

AM.527 AnvavgauEalumslinandaaiEiueims 2 (2-0-4)
PMS527 Rational Use of Food Supplement
Pre-requisite : have earned credits of = PM411 Pharmacotherapeutics 2 and PM471 Community
Pharmacy or taking PM411 Pharmacotherapeutics 2 and PM471 Community Pharmacy in the same semester
Analytical study on compositions of functional foods and food supplements commercially available in
the market by using scientific information from reliable sources. Literature search and discussion about this group of
products. Roles of pharmacists in providing the information on utilization of food supplements and functional foods to

consumers as needed.

NA.536 miaammugﬂgmum&’mﬁmdﬁ 2 (2-0-4)
PM536 Pharmaceutical Dosage Form Design
Pre-requisite : have earned credits of PM430 Pharmaceutical Technology 4 or taking PM430
Pharmaceutical Technology 4in the same semester
Related theories and essential principles in formulation of conventional pharmaceutical dosage forms
such as solutions, suspensions, emulsions, creams, ointments, gels, suppositories, powders, capsules, and tablets.

Assessment of chemical and physical stability, and in vitro drug release for formulation improvement.



NA.537 ﬂﬁﬁ’ﬁmimiaammugﬂuuum&’mﬁ’mvﬁ 1(0-3-2)
PM537 Laboratory in Pharmaceutical Dosage Form Design
Pre-requisite : have earned credits of PM536 Pharmaceutical Dosage Form Design or taking PM536
Pharmaceutical Dosage Form Design in the same semester or permission of any subjects
Laboratory in dosage form design of conventional pharmaceutical dosage forms such as solutions,
suspensions, emulsions, creams, ointments, gels, suppositories, powders, capsules, and tablets. Assessment of chemical and

physical stability, and in vitro drug release for formulation improvement.

NA.538  MISAUNIEN 2 (2-0-4)
PM538 Drug Discovery
Pre-requisite : have earned credits of PM341 Medicinal Chemistry 2 and PM411
Pharmacotherapeutics 2 or taking PM341 Medicinal Chemistry 2 and PM411 Pharmacotherapeutics 2 in the same
semester
Procedures in discovery, and development of new active pharmaceutical ingredients, interactions
between drug molecules and target sites. Design and discovery of lead compounds, either by modifying the existing
compounds or screening the naturally occurred active constituents particularly from medicinal plants, by modification of
chemical structure to improve bioactivity. Determinations of causes and factors of diseases at molecular level, and
biomolecular targets. Computer-aid in three dimensional molecular modeling of bioactive target to help design new drug

entities with high potency and specificity, as well as searching for lead compounds by using high throughput screening.

A.539  STUUIEEN 2 (2-0-4)
PM 539 Drug Delivery System
Pre-requisite : have earned credits of PM430 Pharmaceutical Technology 4 PM433 Biotechnology in
Pharmaceutical Industry and PM411 Pharmacotherapeutics 2 or taking PM430 Pharmaceutical Technology 4 PM433
Biotechnology in Pharmaceutical Industry and PM411 Pharmacotherapeutics 2 in the same semester
Principle and theory of design and development of drug delivery systems for controlled release and
targeted delivery in human body using suitable delivery systems, i.e. oral, topical, parenteral, ocular, pulmonary, and
mucosal delivery. Applications of knowledge in pharmaceutical technology, pharmaceutical biotechnology,

nanotechnology, and pharmacotherapeutics in design, development, and manufacture of drug delivery systems.

NF.545 IANTVNIIN 2 2 (2-0-4)
PM545 Pharmaceutical Engineering 2
Pre-requisite : have earned credits of PMS532 Pharmaceutical Engineering 1 and PMS533 Good
Manufacturing Practice or taking PMS32 Pharmaceutical Engineering 1 and PM533 Good Manufacturing Practice in
the same semester
Structure of organization in pharmaceutical industry, logistics and supply chains, covering inventory

control, procurement planning, production planning, product inventory and distribution, quality management, personnel



management, cost management, productivity improvement, risk management, safety management, and waste treatment in

pharmaceutical industry.

1323 anudasademadnInssund 3 (3-0-6)
AE323 Chemical Engineering Safety
Pre-requisite : have earned credits of PMS532 Pharmaceutical Engineering 1 and PM533 Good
Manufacturing Practice or taking PM532 Pharmaceutical Engineering 1 and PMS533 Good Manufacturing Practice in the
same semester
Principles of safety and loss prevention in plant. Types of accidents in chemical plants. Chemical Exposure to
people and environment. Information on regulation, prevention and control of chemical hazards during operations and storage.
Instrumentation for safe operations. HAZOP Analysis for Safety. Dispersion calculations. Risk in the workplace. Applications of

transport phenomena to predicting long-term effects of chemical pollutants on environmental quality.

IN.422 MHNTAVRUTLINYAAHNIIN 3 (3-0-6)
AE422 Industrial Waste Treatment
Pre-requisite : have earned credits of PMS532 Pharmaceutical Engineering 1 and PMS533 Good
Manufacturing Practice or taking PM532 Pharmaceutical Engineering 1 and PM533 Good Manufacturing Practice in the
same semester
Industrial processes and waste characteristics including wastewater, air pollution, and solid waste. Regulations
and departments in charge. Industrial waste treatment by physical, chemical, and biological methods. Design of waste treatment

units.

NA.546 MIUATZHMITUNTVNIIN 2 (2-0-4)
PM546 Biopharmaceutical Analysis
Pre-requisite : have earned credits of PM531 Pharmaceutical Quality Control 3 or taking PMS531
Pharmaceutical Quality Control 3 in the same semester
Analytical techniques to detect the quantitative amount of drug content (or metabolite) and endogenous

compounds in biological fluid and tissues in order to evaluate the health conditions, disease, and pharmacotherapeutics.

AA.547 YATIUATITH 3 (3-0-6)
PM547 Microbiological Assay
Pre-requisite : have earned credits of MD044 Microbiology for Pharmacists and PMS531
Pharmaceutical Quality Control 3 or taking MD044 Microbiology for Pharmacists and PM531 Pharmaceutical Quality
Control 3 in the same semester
Principles and techniques in microbiological assay, evaluation of antimicrobial activity in laboratory,
used in quality control of pharmaceuticals, foods, and cosmetics, starting from raw materials, manufacturing process, and

environment. Quality control of antibiotics and vitamins in laboratory.



NA.555 ¥R 3 (3-0-6)
PM555 Cosmeceuticals
Pre-requisite : have earned credits of PM430 Pharmaceutical Technology 4 or taking PM430
Pharmaceutical Technology 4in the same semester
Definition and general knowledge of cosmeceuticals, library search and literature in cosmeceuticals,
category and legislation of cosmeceuticals. Anatomy and cares of skin, hairs, and nails, hypersensitivity and allergens, sun
screening agents, new compounds and products from natural sources. Types and selection of perfumes in cosmeceuticals,

and suitable choice of cosmeceuticals.

na.556 maluladFanmadsnssudigs 3 (3-0-6)
PM556 Advanced Pharmaceutical Biotechnology
Pre-requisite : have earned credits of PM433 Biotechnology in Pharmaceutical Industry or taking
PM433 Biotechnology in Pharmaceutical Industry in the same semester
Principles and applications of advanced pharmaceutical biotechnology to produce pharmaceutical raw
materials, active ingredients both precursor and intermediate, development of dosage forms. Production technology,
quality control and quality assurance, principle and developmental technology of biopharmaceuticals, prospects and

limitations of stem cell and gene therapy approaches, pharmacogenomics fundamentals.

nf.557 MInamazIsennayulng 3 (3-0-6)
PMS557 Research and Development of Drug from Medicinal Plants
Pre-requisite : have earned credits of PM342 Pharmacognosy and PM473 Research Methodology in
Pharmacy or taking PM342 Pharmacognosy and PM473 Research Methodology in Pharmacy in the same semester
Essential techniques in development of active raw materials with high quality from medicinal plants for
phytopharmaceutical products, health products, and cosmeceuticals. Study on various steps in research and development
of drug from medicinal plants, beginning from harvesting, extracting, identifying of active constituents, to quality control

of products.

an.558 madmmzrmaiadfdumsnivguamawndy Sl 3 (3-0-6)
PMS558 Functional Group Analysis in Pharmaceutical Quality Control
Pre-requisite : have earned credits of PM331 Laboratory in Pharmaceutical Quality Control 2 or
taking PM331 Laboratory in Pharmaceutical Quality Control 2 in the same semester
Use of physicochemical properties of functional groups of drugs in selection of suitable instrumental
methods of analysis. Quality control of raw materials and various pharmaceutical dosage forms, based on functional

group analysis, and stability testing.



NA.559 ﬂ1§€fﬂ!ﬂi1$ﬁﬂ1 2 (2-0-4)
PM559 Drug Synthesis
Pre-requisite : have earned credits of PM341 Medicinal Chemistry 2 or taking PM341 Medicinal
Chemistry 2in the same semester
Principles of drug synthesis, process of drug synthesis using the basic knowledge of medicinal
chemistry, chemical reaction in drug synthesis, design of synthetic pathway, and large scale synthesis of active and
inactive compounds in pharmaceutical industry, interpretation of spectroscopy results and analysis of chemical structure.
AA.565 MIINTIZHMIINENGTRNTY 2 (2-0-4)
PM565 Immunological Assay
Pre-requisite : have earned credits of MDO045 Immunology for Pharmacists or taking MDO045
Immunology for Pharmacists in the same semester
Theoretical principles and techniques in assay of drugs in pharmaceutical products, blood, serum, or

plasma by immunological assay such as ELISA.

an.566 Tnsaninnswlifluaumvnugan i s 3 (3-0-6)
PM566 Chromatography in Pharmaceutical Quality Control
Pre-requisite : have earned credits of PM331 Laboratory in Pharmaceutical Quality Control 2 or
taking PM331 Laboratory in Pharmaceutical Quality Control 2in the same semester
Principle and experiment in analytical instruments and techniques for Pharmaceutical product by

principle of chromatography.

nA.575 mséamssﬁamiﬂﬁﬁ’ﬁ%ﬁwmz“fmﬂsiu 3 (3-0-6)
PM575 Communication for Pharmacy Practice
Pre-requisite : have earned credits of PM370 Public Health Service System or taking PM370 Public
Health Service System in the same semester
Basic principles of personal communication with patients as well as health personnel, interviewing,
counseling, uses of body, verbal, and written languages. Preparation of brochures, audio-visual media, and posters.

Development of several skills such as listening, empathy, presentation skills, practical sessions for patient counseling.

A.576 M3vaMsAdrnsINlulsanenIa 2 (2-0-4)
PMS576 Hospital Pharmacy Management
Pre-requisite : have earned credits of PM420 Principles of Hospital Pharmacy or taking PM420
Principles of Hospital Pharmacy in the same semester
Conceptual aspects of hospital pharmacy management: drug administration, drug evaluation of

pharmaceutical system in hospital to comply with hospital pharmacy standard and hospital and health service standard.



Implementation of appropriate key performance indices, information system to be used in pharmacy service, hospital

pharmacy personnel management, and case studies.

NF.577 MINAIAEN 3 (3-0-6)
PM577 Drug Marketing
Pre-requisite : have earned credits of PM412 Community Pharmacy lor taking PM412 Community
Pharmacy 1lin the same semester
Principles of marketing management in view of drug business, marketing structure, consumer
behavior, marketing environment, drug information system, marketing combination of pharmaceutical products, saling
channel, pricing, sale promotion and public relation, as well as professional ethics, which applicable to pharmaceutical

industry, hospitals, and drug stores.

nA.578 MIguATaIRUITnad 1M 3 (3-0-6)
PM578 Consumer Protection in Drug Use
Pre-requisite : have earned credits of PM371 Professional Ethics and Lawsor taking PM371
Professional Ethics and Laws in the same semester
Principles in consumer protection, enforcement by law, role of mass media, private organizations of
consumer protection, social movements and strategies for consumer protection, including strengths and weaknesses of

various strategies used
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