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Pharmacy Orientation
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Concepts of pharmacy profession, history of the pharmacy profession and pharmacy
education, basic concepts of public health system, primary health care system, problems in Thai
public health system, policy and plan for public health development, roles of pharmacists
according to health system of Thailand, ethics for pharmacists in professional practices.
5. (o lusedn (Prerequisite)
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Pharmacy Orientation
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*631 102 MBIOINYHFIN TN UNTBNS 3(2-3-6)
Professional English for Pharmacist
2. auneda
1 a T @ L4 a wva 1 o J X 9
3 wdene (V53818 2 su.aediland Ufiians 3 suaedilad Anuidleaue 6
1 [ o
¥u.aodUAN)
3. @9NadIN
a o a va o 4
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Essential english components and skills for effective communication and
professional pharmacy work in modern time. Listening experience to business and academic
presentation. Reading research articles and relevant health-related documents. Writing for a job,
research proposal, reports. Presentation of pharmaceutical products or research work as printed

papers, posters or other means of information. Speaking in public.

5. 139 1vve918311 (Prerequisite)
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631 102 MBVINGHTININAHIVNTTNS 3(2-3-6)
Professional English for Pharmacist
Topic Hours
Lecture | Laboratory

1. Introduction to the origin of English use in health 2 3
sciences
- Pharmacy terminology
- Medical terminology
2. Essential English for Communication in pharmacy 4 6
practice
- Dispensing
- Patient counseling
- Patient education
3. Professional reading and critical appraisal 4 6
4. Academic Writing in Pharmaceutical Science and 6 9
Practice

® Scientific reports and laboratory records

® Manuscripts
5. Business Writing 4 6

® Business Correspondence

® Writing Employment Messages
6. Speeches and Oral Presentations 4 6
7. Poster Presentations 2 3
8. Key Success Factors for Job Interviews 4 6

Total 30 45
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*£631 201 msfnsyud M dvmany 2(1-3-4)

Community Study for Pharmacy

2. NUIUNIUIHA
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¥ aodUarn)
3. 7INAIB
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4. Md51183518331 (Course description)
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Study and learning community about of health problem, drug and health products use in
community, study context and factors affecting to the way of thinking related to health.
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Community Study for Pharmacy
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Pharmacy Jurisprudence
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Principles of laws and legislation process, law enforcement related to pharmaceuticals,
narcotic drugpsychotropic substances, food, cosmetics, health products, health services, practice
of pharmacy profession. Laws related to consumer protection, consumer rights and patient rights.
The international agreements which affect health products and health services laws in Thailand.

Laws related to health promotion. New legislations which is related to health system.
5. Qo1 1u5183% (Prerequisite)
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Pharmacy Jurisprudence
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**631 203 anﬂiiuqﬂlﬂTWmeﬂTiﬁﬂﬁ'"li‘]/l"l\ilﬂf%fﬂiill 2(2-0-4)
Health Behavior and Communication in Pharmacy
2. NUIURUENA
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Pluralistic Medical System, social and cultural factors influencing health, illness,
health seeking behavior, drug use behavior, social theory with related health, illness, health
seeking behavior, drug use behavior, concept of health communication, communication in the
context of patient care, communicated with health care provider, barriers control in health
communication, patient counseling model.
& a ..
5. ey lvveanedn (Prerequisite)
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Health Behavior and Communication in Pharmacy
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Biopharmaceutics
2. NUIUHUIENA
3 wioin (U35010 3 ¥u.aedad Ufiams- sudedani  Anuidlsauies
6 wu.aodla1)
3. d9NAIT
and¥nIsnl §ia auvindymnaas
4. 195U I (Course description)

Fundwnssy dvraumnans (MsgaFy MINTzeAI WUNUPATY LagmMsiia
g7) wansznuveIaaNTAN A ATTAnd gasdiiy dewndrvaumans indynamans
FlszAniraveson mImmuannuatazynans 1¥o mslsziuanusiifionnians
SnuuazyIseansHavoe OUATNTITSHINNN VI WAZINVIHITNIUNTY

%auﬁWﬁﬂﬁla%Lﬂﬁ‘HWﬁﬂ1ﬁﬁ§'

Biopharmaceutics. Pharmacokinetics (absorption distribution metabolism
elimination/excretion). Effects of drug physiochemical properties and dosage forms on their
pharmacokinetics, pharmacodynamics, bioavailability and dosing regimen. Therapeutic
equivalence and bioequivalence. Drug-drug interaction and dug-food interaction.

5. HouluveasieIn (Prerequisite)
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**631 301 FUNTBNTIN 3(3-0-6)
Biopharmaceutics
Topics Hours
Lecture

1. Introduction to biopharmaceutics and pharmacokinetics (PK) 1
= Mathematical fundamentals in PK 1

= Physiological drug absorption 2

= Physiological drug distribution and protein binding 1

= Hepatic elimination of drugs 1

= Drug elimination and clearance 1
2. Concept: Compartmental PK model 2
3. One compartment open model: intravenous bolus administration 1
4. Multiple compartmental models: intravenous bolus administration 2
= Intravenous infusion and PK of oral absorption 1

= Physiological pharmacokinetic models, mean residence time and statistical moment 1

theory
5. Compartmental PK parameter estimation using Computer Software: Method of 1
residual and least square method

6. Nonlinear pharmacokinetics 2
7. Relationship between pharmacokinetics/pharmacodynamics (PK/PD) 3
8. Application of PK/PD in clinical situation 3
9. Understand and apply PK in designing appropriate dosage regimen 9
10. Bioavailability, therapeutic equivalence and bioequivalence 5
11. Biopharmaceutic considerations in drug product design & modified release products 3
12. Pharmacogenetics in biopharmaceutics 1
13. Drug and food interaction 3
Total 45
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Pharmaceutical Care
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Role and function of pharmacist in provision of pharmaceutical care, processes of
providing pharmaceutical care, essential skills for the provision of pharmaceutical care, medical
information and medical retrieval, pharmaceutical care activities.
5. Reulvsein (prerequisite)
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Pharmaceutical Care
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Introduction pharmaceutical care, Role, function and significance of 2
pharmacist in providing pharmaceutical care
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Drug distribution in a hospital 2
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Communication skills and Pharmacy counseling 2
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Systematic approach to provide pharmaceutical care to a patient 2
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Physical exam, medical record and drug reconciliation
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Medical terminology and medical abbreviation
4 o 1 -4
(MBUNNMTUNNY LUALANYDNINNTUNNY) 2
Diagnostic lab and the use of lab value for the provision of
pharmaceutical care 2
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Evidence based medicine
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Pharmaceutical care activities (N9n331 UM IRMsVTUIAN
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. a 9
Drug use evaluation (maﬂazwumﬂ%m) 2
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Drug information service(miU?ﬂﬁmﬁ’%ﬁumﬁ) 2
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Pharmaceutical Care in Community Pharmacy
2. NMIUKUENA
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Role and significance of community pharmacy to the society in Thai context, role
function and significance of community pharmacist, good pharmacy practice, community
pharmacy as a primary care unit, provision of pharmaceutical care for common illness, provision
of pharmaceutical care for patient with chronic disease, provision of health promotion and disease
prevention by community pharmacist, pharmacy home visit and ethic for community pharmacist.
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Pharmaceutical Care in Community Pharmacy

R Fala
UIFE8
1. Role and significance of community pharmacy and of community 2
pharmacist in Thai context
wnumanud e uewazveundrniguruluusunves
Uszina'lng)
2. Good pharmacy practice 2
wdnnsUfiaRamandnss)
3. Community pharmacy as a primary care unit 2
(adwnsyuyulugiugriiesuInmslyugi)
4. Provision of pharmaceutical care for common illness 2
(msldmsuSuamandrnssudmsumsiuihe-Tsafinudesly
YUBY)
5. Provision of pharmaceutical care for patient with chronic disease by 2
community pharmacist
(ﬂ131ﬁﬂ1ﬁﬂ§ﬂiaﬂ1ﬂlﬂﬁ%ﬂiihﬁ1ﬁ§ﬂ§ﬂﬂﬂi‘iﬂl§@%ﬂ Tasindsns
YNBU)
6. Provision of health promotion and disease prevention by community 2
pharmacist
(Maduaiugunn uazmstosnulsalaomndynsguan)
7. Pharmacy home visit 1
(miﬁ]ﬂuﬁ’miﬂﬂméﬁmwmu)
8. Ethical issue in community pharmacy 2
(%iiﬂWUﬁimﬂJﬂ\imﬁ%ﬂﬂﬁ‘EN%u)
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Dispensing and Counseling |
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Pharmacist role on pharmaceutical care in hospital and community pharmacy by using
systematic approach. Training in patient interview to identify problem, select proper medication,
dispensing and counseling.
5. Woulvveasedn (Prerequisite)
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Pharmacist role on pharmaceutical care in hospital and community pharmacy by using
systematic approach. Training in patient interview to identify problem, select proper medication,
dispensing and counseling.
9. Woulvveasedn (Prerequisite)
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Pharmacist role on pharmaceutical care in hospital and community pharmacy by using
systematic approach. Training in patient interview to identify problem, select proper medication,
dispensing and counseling.
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Introduction to Pharmacy Management
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Basic principle of pharmacy management, concept of drug management in national and
community level, national drug policy, drug procurement and drug inventory management, basic of
project planning and evaluation, human resource management and organization behavior in pharmacy
management, information application in pharmacy management, ethics and moral in management.
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Fundamentals of conducting research in pharmaceutical sciences, literature searching,
descriptive statistics, characteristics of data and variables, level of measurement; concepts of probability
and statistics for data analysis in quantitative research, inferential statistics, estimation and hypothesis
testing, research methods and designs in laboratory research, statistics in laboratory research, evidence

based medicine, interpretation of statistics in pharmacy practice research.
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Data enter and data management by using computer, data analysis and interpretation in cases of
continuous data by using t-test, paired t-test, analysis of variance (ANOVA), factorial ANOVA,
repeated measured ANOVA, data analysis and interpretation in cases of nominal and ordinal data by
using chi-square, non-parametric tests, data analysis and interpretation in cases of covariates by using
multiple linear regression, ANCOVA, multiple logistic regression; interpretation of advanced statistics
in clinical research, survival analysis, cox proportional hazard regression; sample size calculation in
pharmaceutical science research.
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Scientific inquiry and Philosophy of research, outcome research, qualitative research, research
process and ethical considerations in conducting a research project.
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Pharmacotherapeutics I
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Etiology, clinical features, management, management of pharmaceutical products available in
the market, dispensing techniques and patient’s counseling, drug treatment, clinical pharmacokinetics,
diet therapy, adverse drug reaction monitoring, drug information service, and drug use evaluation in
EENT disorder, Infectious diseases (part 1), dermatologic disorders, gynecologic and obstetric

disorders, gastrointestinal tract disorders (part 1), and neurologic disorders (part 1)
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*%631 401 1Ha¥IA 1 3 (2-3-6)

Pharmacotherapeutics I

Topics
Hours

Lecture Laboratory

Introduction to pharmacotherapeutics 2 6

- Understanding concept and process of pharmacotherapeutic
service

- Basic skill for pharmacy dispensing

- Systematic approach to performed pharmaceutical care

Drug used in Special Populations 2 0

- Pediatric and Geriatric

- Pregnancy and Lactation

EENT disorder 4 6

- Otitis media, Conjunctivitis, Hordeolum, Glaucoma,
Cataract, Pingueculae, Allergic rhinitis

Infectious diseases (part 1) 8 12

- Introduction to pharmacotherapy of infection

- Upper respiratory tract infection, common cold, sinusitis,
Pharyngitis, Bronchitis, Laryngitis, Tonsilitis

- Viral infection : Herpes, Mumps, Measles, Rubella, Rota
virus

- UTI & STD

Dermatologic disorders 4 6

- Acne and seborrhic dermatitis

- Eczema, Dermatitis, Psoriasis

- Skin infection

- Antiseptics and disinfectants

158



Topics
Hours

Lecture Laboratory

Gynecologic and obstetric disorders 4 6
- Contraception

- Menstrual-related disorders, Endometriosis
- Hormone therapy

Gastrointestinal tract disorders (part 1) 4 6
- GERD, PUD, NUD, N/V

- Hemorrhoids

- Diarrhea, Constipation

- Gastrointestinal tract infection, helminthes
Neurologic disorders (part 1) 2 3
- Headache and Migraine

- Vertigo and Dizziness

- Pain management (Narcotic)

Total 30 45
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Etiology, clinical features, management, management of pharmaceutical products available in
the market, dispensing techniques and patient’s counseling, drug treatment, clinical pharmacokinetics,
diet therapy, adverse drug reaction monitoring, drug information service, and drug use evaluation in
chronic respiratory tract disorder, bone and joint disorders, endocrinologic disorders, cardiovascular

disorders (part 1), neurologic disorders (part 2), immunization, and diet therapy.
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Pharmacotherapeutics 11

Topics
Hours

Lecture Laboratory

Clinical pharmacokinetic 4 6

- Application of clinical pharmacokinetics in TDM (linear and
non- linear pharmacokinetics)

- Pharmacokinetics in special population

- Pharmacokinetic variability

- Population pharmacokinetics

Chronic respiratory tract disorder 4 6

- Asthma

- Chronic obstructive lung disease (COPD)

- Smoking cessation

- TDM of Theophylline

Bone and joint disorders 4 6

- Osteoarthritis

- Rheumatoid arthritis

- Gout and hyperuricemia

- Osteoporosis

- Nonpharmacologically management of Bone and joint
disorders

Endocrinologic disorders 4 6

- Metabolic syndrome/ Diabetes mellitus (DM)

- Nonpharmacologically management of DM

- Thyroid disorders

- Adrenal gland disorders
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Cardiovascular disorders (CVS) (part 1)

Hypertension

Chronic Heart failure (CHF)

Dyslipidemia

Nonpharmacologically management of CVS disorders
TDM of digoxin

Neurologic disorders (part 2)

Seizures (Epilepsy)

Parkinson’s disease

Others : Trigeminal neuralgia and Facial palsy, Neuritis and
neuropathy

TDM of Antiepileptic drugs

Immunization

Vaccine/ Active and passive immunization
Toxoid , antitoxin, Immunoglobulin

Storage and handling of biological product

Diet therapy

Principle of diet therapy
Energy / Nutrition requirement, Assessment of nutritional
status

Enteral, Parenteral Nutrition

Total

30

45
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Etiology, clinical features, management, management of pharmaceutical products
available in the market, dispensing techniques and patient’s counseling, drug treatment, clinical
pharmacokinetics, diet therapy, adverse drug reaction monitoring, drug information service, and
drug use evaluation in infectious diseases (part 2), hematologic disorders, cardiovascular disorders

(part 2), renal disorders (part 1), immunologic disorders (part 1), and psychiatric disorders (part 1)

5901 1vU@ 9518331 (Prerequisite)
365 316#, 366 326#, 631 302#

6.1l5zamIn
I a v o 1A o o 1% @ v A
Wudrnisnnlunguiman dwsurangasdsenansiiadia
o da o s Al A

7.mamsannitaaey wazilmsanumnsuilaaen
a o A qg.: v I
Waaoutlszdmansanuidu Fudaailmsanu 2556 Wudu'll
Jd Yy

8.01015¢8 a0

@ ' ¢ o % >
9719138 AT LAUNIA NWAUATHIIUUN !La$@1%135ﬂ5. 9ININTIU 1ANIAN

163



b4 a
1139391

(Course outline)

*%631 403 1HFFIVA 3
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uyy I%. 05

3 (2-3-6)

Topics

Hours

Lecture

Laboratory

Infectious diseases (part 2)

Lower respiratory tract infection, pneumonia
HIV and Opportunistic infections
Tuberculosis

TDM of Aminoglycosides and Vancomycin

Hematologic disorders

Anemia, thalassemia, G-6PD deficiency

Bleeding disorders

Cardiovascular disorders (part 2)

Arrhythmia

Acute coronary syndrome
Stroke

Valvular heart disease

Thromboembolism and anticoagulant

Renal disorders (part 1)

Fluid replacement therapy, plasma expander, and blood
product

Electrolyte and Acid-base disorders

Acute Renal Failure (ARF), Chronic Kidney Disease (CKD)
RRT: Hemodialysis, Peritoneal dialysis

Dosage adjustment in renal insufficiency

Immunologic disorders (part 1)

SLE, connective tissue disease
Allergic- Pseudoallergic reaction

Use of Immunomodulators

Psychiatric disorders (part 1)

Anxiety
Moos disorders
TDM of Lithium

6

9

12

Total

30

45
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Etiology, clinical features, management, management of pharmaceutical products available in

the market, dispensing techniques and patient’s counseling, drug treatment, clinical pharmacokinetics,

diet therapy, adverse drug reaction monitoring, drug information service, and drug use evaluation in

Infectious diseases (part 3), oncologic disorders , gastrointestinal tract disorders (part 2), neurologic

disorders (part 3), psychiatric disorder (part 2), renal disorders (part 2)

A a
3. euluveesedmn (Prerequisite)
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Pharmacotherapeutics IV
Topics
Hours
Lecture Laboratory
Infectious diseases (part 3) 8 12

- Endemic infection (Melioidosis, Leptospirosis, Typhus,
Dengue, Bird flu, Malaria, HFM)

- Systemic fungal infection

- Sepsis, CNS infection, Intraabdominal infection,

- Principal of surgical prophylaxis

Oncologic disorders (part 1) 10 15

- Common solid cancers

- Hematologic cancers

- Supportive care

- Principle of chemotherapy

- Aseptic dispensary and cytotoxic preparation

- Cancer Pain management

- Management of toxicities associated with chemotherapy

- Oncologic emergencies

Gastrointestinal tract disorders (part 2) 4 6

- Hepatitis / cirrhosis, hepatic encephalopathy, Portal
hypertension, variceal bleeding

- Cholelithiasis

- IBD, IBS

- pancreatitis

- Drug-induced liver disease

Neurologic disorders (part 3) 2 3
- Alzheimer’s Disease, Dementia

Psychiatric disorder (part 2) 2 3
- Schizophrenia

- Sleep disorders
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6. Renal disorders (part 2) 4 6
- Drug-induced nephrotoxicity
- Nephrolithiasis, Glomerular disease
- Renal Transplantation and Immunosuppressive agents
- TDM of Immunosuppressive agents
Total 30 45
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Data searching, literature evaluation, writing report and presentation, interpretation of
analysis using advanced statistics in pharmacokinetic and pharmacology studies, randomized
controlled trial, meta-analysis, interpretation of analysis using advanced biostatistics to evaluate drug
therapy, interpretation of results of quality of life studies, methods to evaluate drug advertisement,
new concepts in drug therapy, student will be assigned to study all aspects of a new drug and present

it with reasonable discussion.
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Economic evaluation of drug use and health care services, cost analysis, analysis of cost-

effectiveness and cost-utility, health care financing and financing of drug system.
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Introduction to Pharmacoeconomics
o v <
UD ﬁfﬂiuﬂﬂ‘iiﬁﬂﬂ
@ a J 4
T‘ifﬂﬂfﬂ'i‘IJi$L3Juﬂ’313Jf9]:3Jﬂ1ﬂNLﬁi‘Hj§ﬂ1ﬁﬁi II 4
(Principle of economic evaluation of drug therapy)
Y a o v A

ﬂ']'iﬁ%}Nﬁ’JLLUU’JLﬂ‘i1$ﬁﬂ1§ﬂﬂﬁuﬁl‘ﬂ 2
(Decision analysis modeling)

1 a a 4 a A [ a 4 v Aa
ﬂﬁ’fﬂ‘lﬁ/‘lﬁ]ﬁﬂl”lﬂ"li?l;ﬂiW%ﬁg]}unu-']Jigﬁ‘ﬂ‘ﬁNaﬁ?]j’JEJG]'JLLU‘U’JLﬂS”I%‘Viﬂ”li@ﬂﬁucli] 2
(Critical reading of cost-effectiveness analysis based on decision analysis model)

@ 4
ﬂWSﬁ%)N@]’JLHJTJ‘JJﬁﬂ’OV\I 2
(Markov modeling)

1 a a <Y a a Y o 4
ﬂ']'ifJ']l.l“W%13ﬂl1ﬂ15’31ﬂ51$ﬁ@]unu-ﬂi%ﬁﬂ‘ﬁﬂﬁﬂ’)ﬁlﬂ’)&mﬂu1iﬂﬂw 2
(Critical reading of cost-effectiveness analysis based on Markov model)

a 4
ﬂ']'i’JLﬂ31$1’Tﬂ'313Jll’J 2
(Sensitivity analysis)

@ a 4 o
NANMIAATIZHAUNUINIS IFNTWINTFUA N 2
(Determination of costs of resource use)
MIMUIUAUNUADYLIY 4
(Unit cost calculation)

[ [ <Y aa 4
MydanaansauaunmaInluzlessnlsg Tomi 2
(Measures of preference-based outcomes)

M3sziununnasie 2
msGumﬁﬂﬁqqmmwuaziwu 81: Payment mechanism, Pharmacy benefit 6
management

RPEY 30
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Principle, scope, and design of pharmacoepidemiology, measurement and analysis magnitude
of the problems in pharmacoepidemiology, assessment of association between risk factors and the
problem, application of knowledge in pharmacoepidemiology for public health pharmacy, health risk
management, and health consumer protection.

5. ﬁau"lwmi 18391 (Prerequisite)

Taii
6. Uszanmin
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** 631 407 F¥IZINAINENTUIIZIN 2(2-0-4)
Introduction to Pharmacoepidemiology
Topics Hours
Lecture
Introduction 2
-Objective
-Scope of study
-Principle of Pharmacoepidemiology
Designs 4
- Case Report
- Case Series
- Cross-sectional Study
- Case -control Studies
- Cohort Studies
- Intervention Studies
Measurements in Pharmacoepidimiology 6
-Measures of Frequency
Measures of Association
Measures of Impact
Statistical Associations and judgment of cause-effect relationship in 4
Pharmacoepidimiology
Randomized control trial (RCT) and Meta-analysis for clinical outcome 4
Application of Pharmacoepidemiology for public health pharmacy, health risk 2
management, and health consumer protection.
Case study and application of Pharmacoepidemiology 8
Total 30
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(Heterocyclic Chemistry)

Basic Pharmaceutical Chemistry, periodic table, properties of the elements and bonding,

dissolving and distribution of solution compounds, separation and purification, ionization

reaction, structural and properties of molecule, stereochemistry and chemical reaction including

mechanism of reaction.
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Basic Pharmaceutical Chemistry
R Flwaussens
1. - 11919519 MILLINVIANY HazAaaulia Wzl 2
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2. - Usngmsaimsazaionaz Mgz e 3
- 91592 ABUATNITALAIVYDIAT
- sz @nTmsnsz1ef (Partition Coefficient)
3. - ﬂ1‘5uaﬂua$ﬁﬂﬁ'a1iu?qw§ 3
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- s aend
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7. - q19073 Lol 2
- Structural isomer
- Stereoisomer
8. - Ufiseniianalefladn Fuaffatu (Nucleophilic Substitutions) 3
9. - IATeniiana Totladn ueadtuuazdidn Insiladn 3
uaﬂﬁﬁﬁu (Nucleophilic Additions and Electrophilic Additions)
10. - U5 endamindu uazimes luadn 3
(Elimination Reactions and Pericyclic Reactions)
11. - YRS msunufivesasssneves Tsndn 3
(Substitutions Reaction at Aromatic Compounds)
390 30
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Theory and principles applicable for drug preparation, terminology, searching the drug
information from pharmacopoeias, prescription, labeling, pharmaceutical calculation, basic

technique, storage and containers, and introduction to various pharmaceutical dosage forms.

5. 9ou v 9518331 (Prerequisite)
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#632 102 ﬁugmmam&’mmﬁ 2(1-3-4)
Basic in Pharmaceutics

0 Fluaussene
1. ‘].ITIﬁEjLﬂZ%fﬂﬁil (Introduction to Pharmaceutics) 1
2. MmaAudoyadmSun3 oue19 NN T¥A15V(Pharmacopocia) /2
3. SR 19 mandsnsy (Termnology) 1
4. 10 ﬁ 381 (Presciption) 1
5. MIAIULAZDIURAINY] (Labeling and Label Reading) 1
6. MIAUIUMUNTYNTTN (Pharmaceutical Calculation) 2
7. ﬂ”li“%!tﬂ%ﬂ”l’i@]lﬂ (Weighing and Measuring) 1
8. mﬂﬁmﬁﬂﬂﬁuﬂ”ﬁmﬁ’}%ﬂi 34 (Basic Technique in Pharmacy) 3
9. N3 Lﬁﬂ%ﬂ‘hﬂ!ﬂﬁ}"vﬁmﬁ (Pharmaceutical Product Storage) 1
10. ‘].ITIﬁY;jg‘]JLL‘]J‘UEJ”nG]?EJlJ (Introduction to Dosage Forms) 2

RPEY] 15

PR Fluagiimms

1. MswIouANunioud 11 n3oue1 (Introduction to Pharmaceutics) 3
2. maAudoyadmSums w19 NNd¥R15 (Pharmacopocia) 6
3. i ldmandsnssunaz 1udaen (Terminology and Prescription) 3
4. MIVGULAZDIURA NG (Labeling and Label Reading) 3
5. MIAMUIUMUNTYNTTN (Pharmaceutical Calculation) 3
6. m‘s%mazmmm (Weighing and Measuring) 3
7. mﬂﬁﬂL‘ﬁmﬁuﬂNmﬁ’%ﬂi’iw (Basic Technique in Pharmacy) 9
8. gUuueUnT8U(Dosage Forms) 9
9. M350n1518 (Discussion) 3
10. aeuifams 3

EREY 45
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1. s¥auaz¥eadmn
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*632 103 %’J’J‘ﬂﬂnﬁﬁﬂlﬂﬁﬂfﬂiﬁﬁi 4(3-3-8)
Pharmaceutical Biology
2. NMIUHUIEAA
1 a 1 o 4 a ua 1 o d =R 9
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4. MBI 18I%1 (Course description)
3 a A A F) 1Y) 1 Aadq Yo A Y A
Lﬂuﬁ1EJ'J‘If'W]LﬂEI’JGUENﬂ‘ULLﬁﬁ\isll?Nﬂ1ﬂ1ﬂ‘ﬁﬁ'§ll“lf1@]‘ﬂﬁl°lﬁﬂ‘bﬂi'iﬂ El']‘ﬂulﬂﬂ']ﬂ‘WGIf Iﬂﬂ
1 = a dy A A o a A a 1] saq YA 4
NAIDINNYINIAUAS LHDLYD WY ﬁﬂ!ﬂWH’JVIEﬂGUfNW‘HL!a$uEﬂN‘f”f‘W‘Vl“VIGlG]fliﬂﬂ NONHAITNT
o =S = = A a 1 AN Y ad oA A 9 a o a
WUOININ FIUAUUDINY wwmgu“lwwuﬂmm ‘V]“lﬂmmﬂmuaxﬂqmwwﬂmﬂwhu )
o A 3 o' A dy A csy 1 v d 1 =
NTHE‘TLTJB??J NWHHURA wﬂmammmuaﬂmamﬂ g11NETN LLi‘ﬁW]‘LLang”ﬁnﬂﬂﬂGHW YULNU
v 4 v o 4
Pagiiuuazemmu Tusmaniyeayu lns MIAIUANAUNTNATOIO WAL THN UNIIN
ayulng
Sources of drug from natural origins. Drug from plant according to plant anatomy,
histology, morphology and terminology, plant taxonomy, plant biology, drug use from
gymnosperms, fern and fernallies and other lowering plants, monocotyledons and dicotyledons,
animal, mineral and microbial. Modern medicines and Thai traditional medical products from
herbal medicine, quality control for crude drug and herbal product.
5. HouluveasieIn (Prerequisite)
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%632 103 FRINS WA VA TN 4(3-3-8)
Pharmaceutical Biology
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8.3 aryu lwsnnisludesgaoui 3 2
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A dy ' ~
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A dy ' ~
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A dy ' ~
8.2 aryu lwsanisludesgaoui 3-4 3
A dy ' ~
8.3 aryu lwsnnisludesgaoui 5-6 3
9.  swwuilegunazewwulusraniniyeayu lns 6
10, MIAILANAMMWATOW DAY A UNINEITUA 3
11, ViruAnyIgOuUeNanIui 3
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Pharmaceutical Analysis I
2. NMIUUIERA
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4. MBS 18IV (Course description)
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Principle and quality control techniques of pharmaceutical and chemical products, the
quantitative analysis by using titrimetric methods, acid—base titration in aqueous and non-aqueous
medium, complexometric titration, oxidation-reduction titration, precipitation titration,
gravimetric analysis, potentiometric titration and water determination
5. ouluveasieIn (Prerequisite)
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** 632 201 MIInNzHen 1 3(2-3-6)

Pharmaceutical Analysis I
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**632 202 NIAUATIZHEN 2 4(3-3-8)
Pharmaceutical Analysis II
2. NUIUKUIEAA
1 a [ ] J Aa va 1 [ d X Y
4 nUNA (UI5818 3 G]Sll.ﬂ’f)ﬁl]ﬂTl’i’ ﬂi‘]ﬂﬂﬂﬁ 3 G]ﬁJ.ﬂfJ’c’f‘]Jﬂ']ﬂ ANYINIYAULOY 8
1 ] <.
¥u.A0d1A 1)
3. 49NAIVY
a o o 1] 4
TIVNMIBUNTAYANTAT AUSDAVATAT
4. MBS 18IV (Course description)
o a v o & Ao Iy Yy A A
waﬂﬂmmzmﬂuﬂmimmuﬂmnmmmmmmuazmuﬂmmmaﬂ%msmm)
a s I 3’ 1 4 a 4 a a
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Principles and quality control techniques of pharmaceutical and chemical products using
high technology analytical instruments, UV-Spectrophotometer, infrared spectrophotometer,
atomic absorption spectrophotometer, spectroflluorometer, electrophoresis, thin Layer
chromatography, polarimeter, refractometer, gas chromatography and high performance liquid
chromatography.
5. ouluveasieIn (Prerequisite)
632201 #
6. Yszanin
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(Course outline)

*%632 202 MIAATIZHEN 2 4(3-3-8)
Pharmaceutical Analysis I1
Topics Hours
Lecture

1. References and Journals in Pharmaceutical analysis 1
2. Introduction to optical Spectroscopic method and UV-VIS 4
Spectrophotometry
3. Spectrofluorometry 2
4. IR Spectrophotometry 3
5. Atomic adsorption spectrophotometry and AA Flame photometry (3) 3
6. Mass Spectroscopy 3
7. Refractometry 1
8. Polarimetry 2
9. NMR 4
10. Radiochemical method 3
11. Chromatography 9
12. Gas Chromatography 2
13. Validation of analytical method 3
14. Good Laboratory practice 1
15. Discussion 4

Total 45
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Topics Hours
Laboratory
1. UV spectrophotometry 9
2. Spectrofluorometry 3
3. IR Spectrophotometry 3
4. Atomic adsorption spectrophotometry and AA Flame photometry 3
5. Mass Spectroscopy 3
6. Polarimetry and Refractometry 1
7. Discussion | 3
8. Thin Layer Chromatography 3
9. Column Chromatography 3
10. High Performance Liquid Chromatography 9
11. Gas Chromatography 2
12. Discussion 11 3
Total 45
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*632 301 a1 3(2-3-6)
Pharmaceutics I
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1 a [ ] 4 a wAa [ o d =R Y
3 vuena (V3388 2 wuaedla Ugiiams 3 su.aediai Anviateaues 6
1 @ 4
¥y.a0a1a1H)
3. @INAIN
a [ 4 I 4
AVNIFUNAFATNT AU AFAANT

4. 195U (Course description)
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Theory and principles applicable for solution dosage forms, introduction to various

dosage forms in solution, i.e., definitions, properties, preparation and components, water for
pharmaceutical products, state of matter, principle and technology related to solution dosage
forms including theory of solution, solubility enhancement, pharmaceutical necessities,
formulation and evaluation of solution dosage forms, eye ear nose throat preparations,
miscellaneous preparations and incompatibility microbial control.
5. ﬁ‘au"!wmim‘im (Prerequisite)

i
6. YsztanImn

dhudntisnulunguindn dwsuvdngandsmanitudia
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Pharmaceutics 1
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3(2-3-6)
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1. mﬂn%ﬁqgﬂgmumm?amm‘nfﬂﬁ%ﬁmhm
(Introduction to various dosage in solution)
- Aromatic watera
- Solutions
- Syrups
- Elixirs
- Spirits
- Tinctures
Fluidextracts

- Extracts

2

oy A 9 o . .
2. 1N 1 IUMaUn 50354 (Water in Pharmaceutics)

3. @N1ITUDIA13(State of matter)

4. myf]miazawuazﬂ'wmiazaw (Theory of solution &

solubility)

5. MILNUNITAZANY (solubility enhancement)

6. A15FIINIUNTYNTTY (Pharmaceutical necessities)
- Antioxidants
- Preservatives
- Coloring & Flavoring agents

- Pharmaceutical solvents

Y
7. supseniinla (Formulation of solution DFs)
- Preformulation
Y
- MIHA5U(formulation)

Y
- msdszudrsueniiila(Evaluation)
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8. Eye Ear Nose Throat preparations 2
- AMANHAUZIANIZYOIOUAT B
- yYunvsunIeN Eye Ear Nose Throat
9.3 ‘IJI,!,‘U‘UEﬂl@lgﬂuguﬂ(Miscellaneous preparations) 2
10. A IR awauN 19 105 5U(Incompatibility) 2
11. mammm%@@ﬁum’%‘ ET(Microbial control) 2
EREY 30
L) #lua
Uiams
1. éiﬁmnm?ﬂm‘;ﬂﬁ—mﬂﬁﬂmim%m‘iﬁu(Solution dosage 6
forms-Preparation techniques)
2. 1anMIaza8(Principle of solution) 6
3. milﬁ'llﬂﬁﬂ%m&l(Solubility enhancement) 6
4. A15HIOMUNTUNT 5U(Pharmaceutical necessities) 3
5. madesuenaienthla HAZNIAIUAVAUMNN 9
(Formulation and quality control of solutions)
6.EENT and Miscellaneous preparations 3
7. ﬂTiﬂTUﬂiJL“%@%ﬁHW? ET(Microbial control) 3
8. M39713518 (Discussion) 6
7
9. doviluiams-asveuasentila 3
RPEY] 45
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Pharmaceutics II
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4. 195U (Course description)
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Introduction to various dosage form in dispersion; Pharmaceutical polymer , Rheology,
Colloid; Interfacial phenomena, Formulation and evaluation of suspension, emulsion,
Dermatological preparation and Suppository, Lecture and laboratory.
5. ﬁ‘au"!wmim‘im (Prerequisite)

632 301#
6. Yszanin
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Pharmaceutics 11

uyy I%. 05

3(2-3-6)

v 9

#3Ue

CRETN

VII88

O© 0 3 O U A W N =

~umihggluuuenszaedd

. Wodwe3 (Polymer)

. ANeMsm3 11a (Rheology)

. A9AABYA (Colloid)

) ‘ﬂ'ﬂfall;]mi ﬂfﬁﬁ’)ﬂﬁ LU (Interfgcial phenomena)

. ﬂﬁé‘y;w‘h%’mazﬂﬁﬂmﬁumﬁmmumn@u
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EREY

(3]
<

Topics

Hour

Laboratory

O 0 3 O U K~ W N =

. Polymer

. Rheology

. Colloids

. Interfacial Phenomena

. Dispersion I: Collodal dispersion

. Dispersion II: Coarse dispersion

. Dispersion III: Emulsion

. Dispersion IV: Evaluation of dispersion

. Semisolid I: Ointment

10. Semisolid II: Cream and Gel

11. Formulation of dispersion and semisolid

12. Suppository

13. Quality control of semisolid

14. Discussion

15. Practice Examination

W W W W W W W W W W W W W W W

Total

=~
wn
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Principle of  micromeritics.  Principle of preparations and evaluations of
pharmaceutical products ie. powders, capsules, tablets, tablet coatings. Evaluations of
dissolution, drug release and absorption. Principle of drug delivery systems, aerosol and
packaging.
A A .
5. 9oy lvvaaneIn (Prerequisite)
632 302 #
6. Yszanin
I a v o 1A o o o o o a
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%632 303 1NGYMI 3 3(2-3-6)
Pharmaceutics 111
o v o
13IU0 %Qiuﬁﬂiﬁfnﬂ
LAnnmansuazing TuTaduesoymavuia@n 3
(Micromeritics)
2. #1084 (Powders) 1
3. gwAega (Capsules) 2
4. Eﬂlﬁﬂ (Tablets) 6
5. ‘i.jﬂlu‘ﬁﬂu MINANEUTA (Tablet production problem) 2
< A .
6. UNALNADY (Tablet coating) 2
a v @ 4 <
7. madsziuadydunguuuve 3
(Evaluation of Pharmaceutical solid dosage forms)
=< 1
8. N1IRATY ﬂ15ﬁ$ﬁ1€llla$ﬂ15ﬂaﬂﬂﬁ9881 5
(Absorption, dissolution and drug release)
9. 52 UUNIE981 (Drug Delivery Systems) 4
10. WU (Aerosol) 1
11. Uiiﬂﬁm“ﬁ’ (Packaging) 1
PREY 30

211




v Y
0 ¥4
Uiiams
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1. Meendasuazing 1u TagueoynnvIaan 3
(Micromeritics)
A A A A 9 a a <3
2. n3e3lo NN Ve luMInaaazMIssiiugaun me e 3
=
3. Mawmsueailya 3
=\ < as
4. MwTeneusalagIsminen lagnsa 3
~ < as ~
5. MawIene A lagdsunsyaillon 3
6. 9811518 (Discussion) 1 3
Y
v o w <
7. MIAIRITVYULA 6
8. 9n1/519 (Discussion) 2 3
~ < A
9. MSIATINSULAAAD 3
10. Msazarauaznisianilaseen 6
11. szuviihasen 3
12. 901518 (Discussion) 3 3
13. apvlgiiams 3
53U 46
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Pharmaceutics IV
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4. MaBLN5183%1 (Course description)
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318
Pharmaceutical technology of sterile dosage form, component of sterile product,
water for sterile product, facilities and environment control, sterilization, calculation of buffer
capacity, tonicity and osmolality. Quality control of sterile product, sterility test, drug stability
and extemporaneous preparation.
5. HouluveasieIn (Prerequisite)
632 303#
6. Yszanin
I a v o 1A ) [ o o o a
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632 304 NAMT 4 3(2-3-6)
Pharmaceutics IV
VR Falua
VI8
1. Sterile Product (Introduction to various dosage form of sterile 1
product)
2. Characteristic of sterile dosage form 1
3. Component of sterile dosage form 1
4. Water used in pharmaceutical industry 3
5. Facility and environmental control 2
6. Buffer capacity, tonicity and osmolality calculation 3
7. Formulation of small volume parenteral 2
8. Formulation of large volume parenteral 1
9. ﬂﬁ%ﬂ')uﬂT‘iﬁWIﬁﬂﬂﬁ%Wﬂl“ﬁ@ (Sterilization) 2
10 msdsziundssasilarnnge (Evaluation of sterile product) 3
11.  ANUAIAIUD981 (Drug stability) 6
12.  mawsounRadmiudiemnizsie (TPN, IV-admixture, 3
Cytotoxic preparation)
13. EJ”IL@]?EJ?Jﬁ’Wﬂ%}Ué)ﬂ’JEJmW”Iz 318 (Extemporaneous preparation) 2
EREY 30
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1. Introduction and equipment used in sterile preparation 3
2. Environmental control 3
3. Formulation of small volume parenteral 3
4. Formulation of large volume parenteral 3
5. ﬂTﬁﬂﬂﬁ@Uﬂ?WNﬂﬁWﬁ%'lﬂL%ﬁ] (Sterility test) 3
6. malsmdundysasilinnnde (Evaluation of sterile product) 3
7. minageyInlsou (Pyrogen test or LAL test) 3
8. 0n1/519 (Discussion) 1 3
9. madeiueuaouReIniEe tazms I tonicity, osmolality 3
10. mmmﬁ’mmmuazﬂ’nurﬂﬁﬁ’u‘lﬂ‘lﬁ'mmfn 3
11 mawsouniadmsudihemnizsie (TPN, IV-admixture, 3
Cytotoxic preparation)

12. EJ"IL@]?EJ?J??TH%J@T]’JEJL%WR? 18 (Extemporaneous preparation) 6
13.  onse (Discussion) 2 3
14.  doulgiians 3

RPEY] 45
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632 305 PUFUNFBFENAT 1 2(2-0-4)
Pharmaceutical Chemistry I
2. IUKHIBHA
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4. 195U (Course Description)
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Physicochemical properties of Drugs in relation to biological; structural changes of
drugs in vivo and the pharmacological effects of their metabolites; structural characteristics,
structure-activity relationships of some prototype groups. Case studies.
5. HouluveasieIn (Prerequisite)
632 101 #
6. Yszanimn
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%632 305 B andrmans 1 2(2-0-4)
Pharmaceutical Chemistry I
Topics Hours
Lecture
1. Introduction to drug discovery, design and development 1
2.Physico-chemical properties in relation to biological activity 3
3.Drug- Target interactions and receptor theory 4
4.Stereo chemistry feature of drug and pharmacological activity 2
5.Structural influence on drug metabolism 5
6.Drug design and relationship of functional groups to pharmacological 3
activity
7.Structure activity relationship of some prototype groups and case study
Analgesic Drugs 4
Narcotic Analgesics
Non-narcotic Anagesics (NSAIDS)
Anti-infective drugs 8
Anibiotic
Antiviral
Antiparasit & antimalarials
Antineoplastic
Histamine & antihistamines
EREY 30
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1. SHauaz¥0Ian
a [} 4
*632 306 PUFUATFATNT 2 3(2-3-6)
Pharmaceutical Chemistry 11
2. NUIUKUHA
1 a 1 [ 4 a wAa 1 [ = 9
3 WUIYNG Wsseny 2 suaedilani dQiams 3 wuaedied Anwidoe
1 @ 4
AUDY 6 FU.ABTUAIN)
3. 79N B
a [ 4 I 4

DVMFUNTVAAAT AULNTVAANT
4. Md511835183B1 (Course Description)
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Influcnce of chemical structure and physico-chemistry propertics on drug action
pharmacokinetic character structure activity relationships of some prototype groups. Case studies.

4 - .

5. (douluve 931831 (Prerequisite)

632305 #
6. szanin
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%632 306 INNBUNTEIANS 2 3(2-3-6)

Pharmaceutical Chemistry 11

Topics Hours
Lecture
1. Introduction 1
2.ANS Drugs 4
- Adrenagics
- Cholinergics
3.CNS Drugs 7
- CNS stimulant
- CNS depressant
- Neuroleptics
- Neurogenerative Drugs
- Anticonvulsant
4.CVS Drugs 7
- Cardiac Drugs
- Antihypertensive Drugs
- Diuretics
- Antilipedemic Drugs
- Anticoagulants/Antiplatelates
5.Gastrointestinal agent 3
6.Hormone & steroids 4
- Hormone & steroids
- Antihyperglycemics
7.Clinical Application 2
8.Pharmaceutic Application 2
Total 30

219




Topics Hours
Laboratory

1. Drug instabilily in compatibilities 3
2.Drug metabolism 3
3.Drug interaction 3
4.Toxicity of Drug 3
5.Drug design by molecular docking 3
6. Drug design by QSAR 3
7.Drug discovery 21

- NSIAD

- antibiotic

- Antifungal

- CNS

- ANS

-GI

-CVS

- 1NN
8.Clinical Application 3
9.Pharmaceutic Application 3

RPEY 45

220




uyy I%. 04

= a
YATIDYUAVDIIEY IV

1. sHauaz¥9I1
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Pharmacognosy
2. NUIUKUILNA
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23. MBBLN518I% (Course description)
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Principle of drug natural or pharmaceutical natural products from plant, animal microbial
and mineral origins. Plant drug constituents classified according to their chemical natures
pharmaceutical natural products, health food supplements, medical cosmetics, nutraceutical,
products used in other alternative therapies and medicinal plant tissue culture
5. 9oulvue95183%1 (Prerequisite)
632 103#
6. Uszanmn
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Pharmacognosy
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001518 (Discussion) 2 3
mMsuenanaas 19u5gns 6
nand s uoIHas Inyusaa 3
WanA B9 3
AR [

ATAIANMIMUAFBIN 3
39U 45

223




uyy I%. 04

= a
NYALIDYAVDIIEIN

23. sHanazyeIn
*%632 401 MIWAIUIEN 2(2-0-4)
Drug Development
2. NUIUKUIEAA
1 a [ 1% 4 Aa wua 1 [ = 9
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Methods and processes of raw material development. Concept of drug design and
development. Methods and techniques for drug design such as quantitative structure and activity
relationship, combinatorial chemistry, high throughput screening methods. Clinical studies law
process and post clinical studies. Case studies.
A a ..
5. (douluve 931831 (Prerequisite)
632 101
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Drug development

uyY I%.05

2(2-0-4)

v Y

Iv0

¥INIUTIENE
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1. e lumsianuvasingau

a

1.1 MIfamonuradingay

Q

4

1.2 mydFulge uagWannaneiug

a

3

2. mstSulgaTaseadeasiddnenin

2.1 waAauazmatin lun1sHigas 1A59a5 1999981511901

2.2 UUIAAM TNV (Drug Design Concept)

k4
2.3 YUABUNITOBNLLVE (Process of Drug Design)

2.4 353 vazmnata luNse8nNUULEN

(Methods and Techniques for Drug Design)

2.5 fladeinedve e unseenuue (Factors Affecting Drug Design)
2.5.1 uanyuAuyey Tl (Lipophilic Character)

2.52 ﬂmﬁﬂym$ﬂ1ﬂﬂﬁi (Electronic Character)

2.5.3 AMUANYULNTVAIN (Steric Character)

[ v JdAa a 1 9 = =
2.6 ANUANRUTIFIUTIUTzHe Iageas WMl tazdinn

(Quantitative Structure Activity Relationship)

14

3. Combinatorial Chemistry library

4. High throughput screening method

5. Preclinical and Clinical study and case study

E4 4
6. TupauNINgHIe launnsyunziious uazaadnsinge

7. Post clinical study

R
8. NIUANH

33U

30
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Pharmaceutical Biotechnology
2. MIUKUILDA
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Molecular biotechnology, pharmaceutical bioinformatics, basic principle in
formulation of biotechnological products, monoclonal antibody and tissue engineering as
pharmaceutical applications, biopharmaceutical products, somatic gene therapy and stem cell,
ethical issues of GMO products, diagnostic lab, DNA fingerprint for pharmaceutical sciences
including recent topics in pharmaceutical biotechnology.
& a ..
5. 9oy lvvaaneIn (Prerequisite)
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%632 402 maluladimmmandraans 2(2-0-4)
Pharmaceutical Biotechnology
"y Falua
IUD
U388
1. Introduction to Molecular Biology and Molecular Biotechnology (2)
1.1 Molecular and Biotechnological Timeline 0.5
1.2 Nucleic acid 0.5
1.3 Synthesis of DNA, RNA, and Protein 1
2. Molecular Biotechnology
2.1 DNA Technology (5)
2.1.1  Enzymes used in Molecular Biotechnology 1
2.1.2  Vectors 1
2.1.3  Recombinant DNA 1
2.1.4  Electrophoresis and Electroblotting 1
2.1.5 Conventional and Real-Time Polymerase Chain Reaction 1
2.2 Protein Technology (3)
2.2.1  Post Translation & Hydrophobic Properties 1
2.2.2  Purification & Characterization 1
2.2.3  Proteomics 1
3. Pharmaceutical Bioinformatics 2
4, Basic Principle in Formulation of Biotechnological Products 2
5. Monoclonal Antibody as Pharmaceutical Applications 2
6. Biopharmaceutical Products 2
7. Tissue Engineering for Pharmaceutical Applications 2
8. Somatic Gene Therapy and Stem Cell 2
9. Ethical issues of GMO products 2
10.  Biotechnology Related Diagnostic Lab 2
11.  DNA Fingerprint for Pharmaceutical Sciences 2
12.  Recent Topics in Pharmaceutical Biotechnology 2
33U 30
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Quality assurance systems of pharmaceutical manufacturing complying with the
Good Manufacturing Practice (GMP), Good Laboratory Practice (GLP) and Thailand Food and
Drug Administration and International Regulations composes of managing system, quality control
system, auditing system, documentation system and statistical method assuring pharmaceutical
products and environmental control.
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1. 3D 1

fanvesdn QA

QC.QA 1azGMP fioeg l5uazifondesednels
2. Total quality management TQM and ISO 90000 3
3. Self-inspection and quality audit 3
4. GMP and PICs 3
5. Environmental Monitoring 1
6. Waste Management 2
7. SOP and Validation 1 1
8. Plant layout 3
9. Industrial safety 2 2
10. QA of raw material (including Validation and SOP) 2
11. Pharmaceutical Process (Validation and SOP) 3
12. Labeling and packaging (including Validation and SOP)(2) 2
13. Good laboratory practice and ISO system 2
14. QA in Chemical Measurement and Instrumental Calibration (including 2

Validation and SOP
15. Tracebility and uncertainty 2
16. Statistically Process control and HACCP(1) 1
17. | vmhlumslFadalumsdsgiuaanin() 1
18. | MIMNUHUMIGUAIDIN 1
19. | MIMUANAMNINNITHAARIGADA LHUNINAITANUAZANINA NGO 2

YOINTZVIUNIT NITIN control chart
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20. Drug Surveillance(2) 2
21. Bioequivalence 3
22. Guidelines for Biological Products 2
23. Guidelines for Herbal Products 1
PR 45
Hours
Topics
Laboratory
1. Introduction 3
2. Documentation for Quality auditing 3
3. SOP for Analytical Instruments 3
4. Instrument and equipment calibration 3
5. Validation Protocol 3
6. SOP for Drug Production Operating 3
7. Quality assurance of Raw material 3
8. Quality assurance of Finish Product 3
9. Statistics in Quality Assurance 3
10. Statistics in Quality Assurance 3
11. Quality assurance of Labelling and Packaging 3
12. Stability 3
13. Plant layout 3
14. Discussion 6
Total 45
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Basic principles of toxicology and mechanisms by which drugs and chemicals cause
adverse effects and damages to living organisms. Body responses of both non organ directed and
specific target organ systems following exposure to various classes of toxicants. Major classes of
compounds that affect organ systems as well as primary mechanisms of toxicity of these agents.

A practical foundation for analysis of toxic responses and toxicants in biological samples.
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TorICS

Hours

Lecture

Laboratory

PART 1 GENERAL PRINCIPLES

1.1 History and Scope of Toxicology

1.2 Descriptive Toxicology

1.3 Risk Assessment

1.4 Toxicokinetics

1.5 Metabolism of Toxicants

PART 2 NON-ORGAN DIRECTED TOXICITY

2.1 Free Radicals and Cell Injury

2.2 Chemical Carcinogenesis

2.3 Genetic Toxicology and Toxicogenomics
2.4 Developmental Toxicology

PART 3 TARGET-ORGAN TOXICITY

3.1 Toxic Responses of the Blood

3.2 Toxic Responses of the Immune System
3.3 Toxic Responses of the Cardiovascular System
3.4 Toxic Responses of the GI tract and Liver
3.5 Toxic Responses of the Kidneys

3.6 Toxic Responses of the Respiratory System
3.7 Toxic Responses of the Nervous System
3.8 Toxic Responses of the Skin

3.9 Toxic Responses of the Reproductive System
3.10 Toxic Responses of the Endocrine System
PART 4 COMMON TOXIC AGENTS

4.1 Toxic Effects of Pesticides

4.2 Toxic Effects of Therapeutic Drugs

4.3 Toxic Effects of Metals

4.4 Toxic Effects of Natural Toxins

4.5 Toxic Effects of Substance Abuse

4.6 Toxic Effects of Radioactive Materials
PART 5 APPLICATIONS OF TOXICOLOGY

5.1 Environmental Toxicology

5.2 Food Toxicology and Safety

5.3 Analytical/Forensic Toxicology

5.4 Occupational Toxicology

5.5 Clinical Toxicology

5.6 Regulatory Toxicology

12

10

12

12

TOTAL

45

45
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