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Pharmacy Profession Orientation
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Concept of pharmacy professional; evolution of pharmacy profession, concepts
of health, health system and global health; comparative health care systems; international
pharmacy organizations; roles of pharmacists in the health system; ethics for pharmacists in
professional practices.
5. (o lusedn (Prerequisite)
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Pharmacy Profession Orientation

Topic Lecture Hours
1. Pharmacy profession 2
a. definition
b. history and evolution
2. Health and health system 6

a. definition of health, determinants of health, health system and
global health
b. pattern of health problems in Thailand and the global level

c. international health organizations

3. Comparative health care systems 4
a. concept of health care reform

b. international experiences of health care reform

2. Qualification of pharmacists 2
a. definition and characteristic of pharmacist
b. career paths

d. supply and demand for pharmacist

3. Roles and responsibility of pharmacists 10
a. pharmaceutical care
b. health promotion and prevention
c. self — medication
d. health consumer protection
e. industrial production
f. research and development areas (R&D)

g. drug registered pharmacist and marketing

4. International pharmacy organizations 2

5. Practice the altruistic activity 2

- To inculcate the “altruism” principle and to practice working as a team

6. Summarization of pharmacists’ roles in health care system 2

U 30
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Professional English for Pharmacist
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3. @9Nadm
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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)
=
Taidd
6. szanin
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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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Investigation of Community Health Problems for Pharmacy Profession
o | a
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Concept of health promotion, disease prevention and self reliance, concept of primary
health care and models in different countries, diagnosis and prioritization of pharmacy-related
community health problems, concepts of sustainable interventions, how to plan, monitor and
evaluate projects conducted to solve pharmacy-related health problems.
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5. (douluve 931831 (Prerequisite)
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Investigation of Community Health Problems for Pharmacy Profession

Topic

Hours

Lecture

Lab

1. Significance of community oriented primary Health care
a. Concept of health promotion, disease prevention
b. Concept and significance of self reliance health care
c. Concept of primary health care and models of primary health care in
different countries

d. defining communities — conventional vs modern communities

1

2. Diagnosis and prioritization of pharmacy-related community health
Problems
a. Preliminary examination
b. Justification of pharmacy-related health problems
c. Prioritization of pharmacy-related health problem
d. Community diagnosis through qualitative and quantitative tools

e. Option appraisal

21

3. Interventions to solve pharmacy-related health problems
a. Plan of intervention project
b. Community participation and the sustainability of interventions
c. Issue to be concerned in project implementation
d. Project monitoring

e. Project evaluation

21

Total

15

45
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Pharmacy Law and Ethics
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Principle of law and comparative legal system; comparative regulation of drug
control; Intellectual property related to pharmaceuticals; category of narcotics and psychological

substances; consumer’s rights and patient’s rights; code of ethics for pharmacist.
& a .
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Pharmacy Law and Ethics
R Flwaussens

1. Principle of law and comparative legal system 2

a. definition, form ,and classification of law

b. legal system
2. Comparative regulation of drug control 6

a. drug definition and classification

b. drug registration

c. drug labelling and drug advertising

d. prescription drug and non-prescription (OTC) drug

e. pharmacist and drug control
3. Intellectual property related to pharmaceuticals 4

a. background of Intellectual property system

b. example of IP ; patent, trademark ,trade secret, copyright.

c. profit and impact
4. Category of narcotics and psychological substances 2

a. category of narcotics and psychological substances
b. pharmacist and narcotics / psychological substances
5. Consumer’s rights and patient’s rights 4
6. Pharmacists and Unethical Sell of Drugs and Health 4
7. Pharmacists and advertisements of drugs, health products and 6
health service
8. ethics 1
9. Current issues on law related to pharmacy profession 1
EIEY 30
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Pharmaceutical Care
2. MIUKHIELAA
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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.
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Pharmaceutical Care
o Y o
290 19
VIFE8
Introduction pharmaceutical care, Role, function and significance of 2
pharmacist in providing pharmaceutical care
WMHgMIuTUIAMUNdBNI TN HagUNUIM nrnfuag
ANNAAYUINS IRMIUTVIAMUNT¥NITTN)
Drug distribution in a hospital 2
(Manszaeen lulsaneruia)
Communication skills and Pharmacy counseling 2
% A Yo o = A
(“VIﬂB$ﬂ1§ﬁﬂﬁWiLLﬁ%ﬂﬁiﬁﬂHlu%uWﬂ'iﬂ‘]sﬂ!ifNEl'])
Systematic approach to provide pharmaceutical care to a patient 2
Aa A 1 I
(ms limsvsuaundiheedrauiluszun)
Physical exam, medical record and drug reconciliation
1 7 4 va
(MINTIVTNNY ﬂﬁUuﬁﬂ‘ﬂNﬂﬁL!‘W‘V]ﬂ tazmMsasdeulszia 2
M3 19e7)
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
1 Y a va ) 1 9 A Y a
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Evidence based medicine
1% a v -4
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Pharmaceutical care activities (N9n331 UM IRMsVTUIAN
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. a 9
Drug use evaluation (msﬂwwumﬂ%m) 2
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Pharmaceutical Care in Community Pharmacy
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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.
51901 1u5183%1 (prerequisite)
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Pharmaceutical Care in Community Pharmacy
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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
(adwnssuausu lugiuenissmslgugi)

4. Pharmaceutical care for common illness 2
(msldmsuSuamandrnssudmsumsiuihe-Tsafinudesly
YUBY)

5. Pharmaceutical care for patient with chronic disease by community 2
pharmacist
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6. Health promotion and disease prevention by community pharmacist 2
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7. Pharmacy home visit 1
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8. Ethical issue in community pharmacy 2
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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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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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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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General management concepts for pharmacists, human resource management and
organizational behavior, interpersonal relationships and effective communication, proposal and project

management, information systems in drug management and procurement.
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1. General management concepts for pharmacists
a. Roles and functions of management

b. Managing man, money and time — the Deming cycle,
planning, organizing, directing, controlling

¢. Good governance

4

2. Human resource management and organizational behaviour
a. Right man-right job: JD/JS/competencies

b. Managing the human resource - recruiting, orientation,
development, evaluation, promotion, firing, retirement

c. Motivation — factors affecting job satisfaction

3. Interpersonal relationships and effective communication

4. Proposal and project management

5. Comparative drug management in different countries
a. National drug policies, Essential Drug Lists
b. Drug selection
c¢. Drug procurement
d. Drug distribution and use

e. Tools for drug management — ABC, VEN, EOQ etc.

10

6. Information systems in drug management and procurement

EREY

30
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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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Significance of Pharmacokinetics/pharmacodynamics in drug therapy, concepts in pharmacokinetic
variability and individualization of drug dosage regimen, pharmacokinetics in special populations, concepts in
determination and designing of dose, dosing interval and route of administration, population pharmacokinetics,
drug dosing in special populations, renal and hepatic diseases, dialysis, heart failure, drug interactions, clinical

consult preparation and clinical writing.
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Clinical Pharmacokinetics
R Fala
UIFENE
Review of Pharmacokinetic/Pharmacodynamic Principles (Significance 2
of Pharmacokinetics/Pharmacodynamics in Drug Therapy)
Concepts in Pharmacokinetic Variability and Individualization of Drug 2
Dosage Regimen
Pharmacokinetics in Special Populations 4
Concepts in Determination and Designing of Dose, Dosing Interval and 3
Route of Administration
Population Pharmacokinetics 5
Drug Dosing in Special Populations, Renal and Hepatic Diseases, 6
Dialysis, Heart Failure, Drug Interactions
Clinical Consult Preparation and Clinical Writing 4
Workshop on Case Studies 4
RV 30
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Etiology, clinical features, management, 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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%633 401 wariva 1 3 (2-3-6)

Pharmacotherapeutics 1

Topic Hours

Lecture Lab

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

163



Topic Hours

Lecture Lab

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, 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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365 316#, 366 316#, 633 302#
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Topic

Hours

Lecture Lab

1. Supplementary Food and Aspects on Drug Interactions

2. Chronic respiratory tract disorder
- Asthma
- Chronic obstructive lung disease (COPD)
- Smoking cessation
- TDM of Theophylline
3. Bone and joint disorders
- Osteoarthritis
- Rheumatoid arthritis
- Gout and hyperuricemia
- Osteoporosis
- Nonpharmacologically management of Bone and joint
disorders
4. Endocrinologic disorders
- Metabolic syndrome/ Diabetes mellitus (DM)
- Nonpharmacologically management of DM
- Thyroid disorders
- Adrenal gland disorders
5. Cardiovascular disorders (CVS) (part 1)
- Hypertension
- Chronic Heart failure (CHF)
- Dyslipidemia
- Nonpharmacologically management of CVS disorders
- TDM of digoxin

4 6
4 6
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Topic

Hours

Lecture

Lab

6. Neurologic disorders (part 2)

Seizures (Epilepsy)

Parkinson’s disease

Others : Trigeminal neuralgia and Facial palsy, Neuritis and

neuropathy

TDM of Antiepileptic drugs

7. Immunization

Vaccine/ Active and passive immunization

Toxoid , antitoxin, Immunoglobulin

Storage and handling of biological product

8. Diet therapy

Principle of diet therapy

Energy / Nutrition requirement, Assessment of nutritional

status

Enteral, Parenteral Nutrition

4

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).
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Topic Hours
Lecture Lab
Infectious diseases (part 2) 6 9

- Lower respiratory tract infection, pneumonia

- HIV and Opportunistic infections

- Tuberculosis

- TDM of Aminoglycosides and Vancomycin

Hematologic disorders 2 3

- Anemia, thalassemia, G-6PD deficiency

- Bleeding disorders

Cardiovascular disorders (part 2) 6 9

- Arrhythmia

- Acute coronary syndrome

- Stroke

- Valvular heart disease

- Thromboembolism and anticoagulant

Renal disorders (part 1) 8 12

- 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) 4 6

- SLE, connective tissue disease

- Allergic- Pseudoallergic reaction

- Use of Immunomodulators

Psychiatric disorders (part 1) 4 6

- Anxiety

- Moos disorders

- TDM of Lithium

Total 30 45
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Pharmacotherapeutics IV
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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)

3. WoulvveaseNn (Prerequisite)
365 316#, 366 326#, 633 302#

6. Uszanmin
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*%633 404 Wwariia 4 3 (2-3-6)

Pharmacotherapeutics IV

Topic Hours

Lecture Lab

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
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Topic Hours
Lecture Lab

5. Psychiatric disorder (part 2) 2 3

- Schizophrenia

- Sleep disorders
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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Methods for Evaluation of New Drug
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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.
A a .
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Introduction to Pharmacoeconomics
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Drug utilization and health care services under the economic perspective; health care financing;
economic evaluation of drug therapy.
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Introduction to Pharmacoeconomics

YT ¥INIUTIENE
H d
AOUN 1 1ASHFAAATVDITZUDGUMN HazIZUVEN (Economics of health and 2

drug systems)
L. mmﬁﬁnﬂmiwumiﬁumﬁﬂﬁaqmmw (Concept of health care financing)
2. ﬁ@lmmwma‘wumsGumiﬂﬁqqmmwllwﬂ (Development of health care
financing in Thailand)

< o o A A Y Y o A a
4. 11izmumﬂmumﬂmmmﬂummmﬂummiwummuqmmw%ﬂ (Issues

currently under debate that could affect the health care financial sustainability)

6. 3TVVTYFIO10UNIHIA (National drug system) 2
Y 9 Y .
7. uwr Tdumlgnearuevesilszma (Drug consumption trend)

9.4uINNIMIAIUANA 1 H918@ 1187 (Drug cost containment strategies)

AdUN 2 MIUIHITIHY (Financial Management) 2
LUNUMYOUNF¥NT IUgIULAIANMTAIUMIIY  (Principle  of  financial
management for pharmacist)

a d v 1 a
2.3 UATIEHOATITIUNNNITHNU (Meaning of financial reports and indices)

J
4, iwuum%&'ummﬁmﬁu (Introduction of cost accounting system) 2

a 4
5. msamﬁwmﬂﬁwu (Break even analysis)

q q

@ a I Y I 1 .
6.‘waﬂmiammwmunummm‘uﬂ’m (Cost of illness)

7. HANMIIATIEHAUNUADYUIBAWIUINI THPP (IHPP cost accounting 2
system)

[ a 4 a
8. waﬂmi’amﬁzwé’unugmﬂﬂﬂsﬁu (Activity-based costing)

3 (v v d d
AoUN 3 mi’JﬂNaaWﬁﬂ1Qqéllﬂ1W1uﬁﬁ!ﬂiHgmﬁﬂi (Measures of preference- 2
based health outcomes)
L. "ﬁmiﬂizgﬁuﬂmmw%ﬁm (Concepts of utility based on quality of life)

as a < ~ ' g
2. 3smsdsziuanudulanoze (Willingness to pay measurement)
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foui 4 msdsefiunnuguammansyg mansveImsSnualen (Principle
of economic evaluation of drug therapy)

1. szvugun i uuud Tdumaassganaasuean1s 191 (Health systems and
economic trend in drug utilization)

2. MItlsziliuANuANAMMUATHIMEAT YINITTNEIRIB0T (Types of
economic evaluation)

3. NANNN3VDY marginal analysis fUM5UszHuANNANAIMIGATHTNEAS
(Marginal analysis paradigm of economic evaluation)

4. mmé’uﬂ'umu economic dominance t18% extended dominance (Economic
dominance and extended dominance in cost-effective therapy)

5. msldFuuunndiamansiitedinszi@unu-Uszdnina (Use of

mathematical models for cost-effectiveness analysis)

msaafuuinnsrimsdaaula (Decision Analysis Modeling)

6. midaaulafi liordoaruinziiu (Use of non-probabilistic decision
analysis)

7. ﬂ15¢Tﬂ§u%ﬁmﬁammﬂmmﬂu (Use of probabilistic decision analysis)

7.1 MsafduuuInngimsdaduls (Decision analysis modeling technique)
7.2 ANNAUSWAYYDINTA %) 1 decision tree (Special characteristics of decision tree)
73msfunadunu-lszanirannduuuinszinisdaduls (Cost-

effectiveness analysis from decision analysis model)

msaafmuuInsnen (Markov Modeling)

8. ﬁ?LL‘U“]J?Jﬁ nown (Characteristics of Markov model)

9. msﬁ'ha’EanmJﬁ'ﬂuﬁmuzqmmw (Modeling of health state transitions)

10. MIMUIUMHAAOVUNUTAIA (expected value) VosUszAnTranazduny

(Determination of life expectancy and lifetime cost)

d
M3 HANNIE MY (Sensitivity analysis)
ag a 4 = =2 .
1. 3ﬁﬂ153!ﬂ51$ﬁﬂ313~l13%6\1ﬂTﬁLﬂaﬂu!LﬂaﬂWﬂﬂTiﬁﬂHT (Methods for analysis
of sensitivity of study results)
2. Deterministic sensitivity analysis

3. Probabilistic uncertainty analysis
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msdnsvaunu-Uszaniualumsfingimanadin (Cost-effectiveness
analysis in clinical trials)
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(Characteristics of cost-effectiveness analysis in clinical trials)
15.’3%ﬂ15ﬁ1u3m$funuuuu bottom up approach (Cost analysis using bottom-up
approach)

Y Y Y [ . . .
16. MINYINTUAUNUAIYVDYATEAV T8 ANA (Prediction of cost using

Q U

individual level data)

[ d
msﬂsznﬁuﬂmmwmmunmmmammmsygmam (Critical reading on

pharmacoeconomic literatures)
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Introduction to Pharmacoepidemiology
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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
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Introduction to Pharmacoepidemiology
Topic 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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Community Pharmacy Management
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Model of community pharmacies in various countries, role of pharmacists in community

pharmacy in various counties and ethics for community pharmacist, decision analysis for the opening of

a quality community pharmacy, quality management professional practice in community pharmacy,

managing drug related problems in community pharmacy setting.

5. 901 |vv9 351839 (Prerequisite)
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* 633 408 MIVAMINABNITHYNBY 2(2-0-4)

Community Pharmacy Management

Topic Lecture

1. Model of community pharmacies in various countries 4
- Community pharmacy and it context
- Comparing model of community pharmacies in various

countries

2. Role of pharmacists in community pharmacy in various counties 6

and ethics for community pharmacist

3. Decision analysis for the opening of a quality community pharmacy 12
- Drug management in community pharmacy
pricing determinant
drug selection and drug procurement
contacting pharmaceutical company
Inventory control in community pharmacy
- Financing and accounting for community pharmacy

- Managing the human resource in community pharmacy

4. Quality management professional practice in community pharmacy 6
- Health behavior and Consumer behavior
- Communication techniques and the building of relations with

customers

5. Managing drug related problems in community pharmacy setting 2

Total 30
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Basic in Pharmaceutics and Pharmaceutical Chemistry
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Introduction to Pharmaceutics and pharmaceutical chemistry; textbook and
pharmacopoeia; prescription and terminology; storage and labeling; pharmaceutical calculation;
basic technique in pharmacy:- weighing and measuring, comminution; mixing and dilution,
filtration; thermodynamic and state of matter:- properties of solid, liquid and gas states; structure
and properties of molecule:- ionic and covalent bonding, hydrogen bonding; equilibrium,
chemical kinetics and reaction:- theory of chemical kinetics, equilibrium and its constant, rate of
reaction, ionization reaction, redox reaction, substitution reaction, addition reaction, elimination

reaction.

5. ﬁ‘au"!mmms 187351 (Prerequisite)
Taid]
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#4634 101 WUFGIUMUNTTATTUNAINTHIAL] 4(3-3-8)

Basic in Pharmaceutics and Pharmaceutical Chemistry

Topic Lecture
1. Introduction to pharmaceutics and pharmaceutical chemistry 2
2. Textbook and pharmacopoeia 3
3. Prescription and terminology 2
4. Storage and labeling 1
5. Pharmaceutical calculation and related statistic 6
6. Basic technique in pharmaceutical sciences 6

- Weighing and measuring
- Comminution
- Mixing and dilution
- Filtration
- Extraction
. Type of bonding and chemical properties 6
-Ionic and covalent bonding
-Hydrogen bonding
- Acid-Base and ionization
- Polarity
- Stereochemistry
. Thermodynamic and state of matter 3
- Properties of solid, liquid and gas states
. Equilibrium, chemical kinetics and reaction 6
-Theory of chemical kinetics
- Equilibrium and its constant
- Rate of reaction
-lonization reaction
- Redox reaction
. Chemical reaction 10
- Substitution reaction
- Addition reaction

- Elimination and pericyclic reaction

Total 45
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Topic Lab
1. Textbook, pharmacopoeia and type of dosage form 3
2. Product labeling and prescription 3
3. Pharmaceutical calculation 1 3
4. Pharmaceutical calculation 2 3
5. Case practice on Pharmaceutical calculation 3
6. Basic Techniques in Pharmaceutical Sciences 1 3
7. Basic Techniques in Pharmaceutical Sciences 2 3
8. lonization constant determination 3
9. Factors affecting the rate of reaction 3
10. Preparation and purification of pharmaceutical substance 3
11. Basic molecular modeling 3
12. Preparation of Pharmaceutical substance by chemical reaction 1 3
13. Preparation of Pharmaceutical substance by chemical reaction 2 3
14. Preparation of Pharmaceutical substance from natural product 3
15. Identification of compound by using physical method and spectroscopy 3

Total 45
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Pharmaceutical analysis I
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Concept of pharmaceutical analysis: chemical analysis, physical analysis, biological
analysis; chemical safety; calculation and intepretation of analytical data ; glassware in
pharmaceutical analysis; titration:- acid-base, oxidation-reduction, complexometric, precipitation;
water determination
& a ..
5. 9oy lvuaaneIn (Prerequisite)
634 101 #
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(Course outline)

* 634 201 MIAANTEMINTVAAAS 1 3(2-3-6)

Pharmaceutical analysis I

Topic Lecture

1. Chemical safety 2
2 Concept of pharmaceutical analysis 2

-Chemical analysis

-Physical analysis

-Biological analysis
3. Glassware in pharmaceutical analysis 1
4. Calculation and interpretation in pharmaceutical analysis 3
5. Titration 21

- Basic technique

- Acid-base

- Oxidation-reduction

- Complexometric

- Precipitation

- Potentiometric titration

6. Water determination 1
Total 30
Topic Lab
1. Chemical safety and glassware 3
2. Basic analytical techniques 3
3. Calculation and interpretation of analytical data 3
4. standardization of volumetric titration 3
5. Acid Base (direct titration) 3
6. Acid Base (back titration) 3
7. Redox titration 3
8. Complexometric titration 3
9. Precipitation titration 3
10. Potentiometric titration 3
11. Case study 15
Total 45
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Pharmaceutical analysis I1
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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, spectrofluorometer, electrophoresis, thin layer
chromatography, polarimeter, refractometer, gas chromatography and high performance liquid
chromatography.
4 - »
5. (douluve 318 (Prerequisite)
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Pharmaceutical analysis I1
Topic Lecture
1. Good laboratory practice 1
2. Optical Spectroscopic method and UV-Spectrophotometry 4
3. Spectrofluorometry 2
4. Atomic absorption spectrophotometry 2
5. Refractometry 1
6. Polarimetry 1
7. Chromatography: 6
- Thin-layer chromatography
-Column chromatography
- High performance liquid chromatography
- Gas chromatography
8. Electrochemical method 2
9. Radiochemical method 2
10. Infrared-spectrophotometry 2
11. Mass spectrophotometry 2
12. Nuclear magnetic resonance spectroscopy 3
13. Method validation 2
Total 30
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Topic Lab
1. Calibration and Standard Operation Procedure (SOP) of instruments 3
2. UV-Spectrophotometry 1 3
3. UV-Spectrophotometry 2 3
4. Spectrofluorometry 3
5. Atomic absorption spectrophotometry 3
6. Refractometer/ polarimeter 3
7. Thin-layer chromatography 3
8. Column chromatography 3
9. High performance liquid chromatography 1 3
10. High performance liquid chromatography 2 3
11. Gas chromatography 3
12. Structure elucidation using spectroscopic data 1 3
13. Structure elucidation using spectroscopic data 2 3
14. laboratory conference on hyphenated techniques 3
15. Measurement of some clinical parameters 3

Total 45
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Drug Discovery and Development
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Overview of approaches and steps involving in the discovery of medicines, preclinical
and clinical studies, drug development from product to patient and from bench to bedside,
marketing and surveillance, regulations and legislation issues concerning the overall discovery
and developments, case studies.
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(Course Outline)

*634 203 MIAUNVUAZ WM IEN 2(2-0-4)

Drug Discovery and Development

Topic Lecture
1. Overview: approaches and steps involving in the discovery of medicines 1
2. Preclinical and clinical studies 6
2.1 source of materials from historical to current point of view
2.2 preclinical studies
2.2 clinical studies
3. Case studies on preclinical and clinical studies 2
4. The supply issues on drug discovery and development 6
5. Drug development from product to patient 2
6. Drug development from bench to bedside 2
7. Marketing and surveillance 2
8. Regulations and legislation issues concerning the overall discovery and 2
developments
9. Case studies on new drug release 1
10. Impact of globalization on drug discovery and development 4
11.Case studies on international drug discovery and development program 2
Total 30
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Pharmaceutical and Medicinal Substances
2. NIURUIEDA
1 a 1 ] 4 Aa wa [ ] d =K Y
4 VUENS (UT5818 3 ¥u.aodaan ﬂgﬂ@]fﬂ‘i 3 yu.adla ANEIAIEAUIDY 8 T
1 [ o
aodian)
3. AINAIN
a o 4 o 4
TV NIVUNTVANTNT AUSIDTBATAT
4. ABOBVIY18IH (Course description)
4
1 Arouaza1slisen unasduie wanuguazdesimualumsingan e
1 = A o a @ a 9 A AAAa ~
Lla$ﬁ1iﬂ§\181ﬂ1ﬂlli‘ﬁ1@]‘ mmummmmmmuazmsﬂ':;wmllﬂmﬂmmm YULATTITN
A4 g Ayy o oA a aq . o
LﬂEJ’JEU’EN‘V]ulﬂinﬂﬁ@YJ WY LAagIaUNTY Lm%fﬂiﬂiJiJu@ﬂuﬂuLﬂﬁﬂfﬂiiiJ
Medicines, medicinal and pharmaceutical substances; the origin, fundamental
consideration and requirements, medicinal and pharmaceutical substances of mineral origins,
biochemical genesis of medicinal and pharmaceutical substances of biological origins, the animal-
, plant-, and microbial-derived drugs and related substances, and radioisotope in pharmacy.
5. HouluveasieIn (Prerequisite)
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Pharmaceutical and Medicinal Substances
Topic Lecture
1. Introduction: Medicines, medicinal and pharmaceutical substances
2. The origin, fundamental considerations and requirements 1
2.1 abiotic and biotic sources of ingredients 2
2.2 general guidelines and requirements
3. Medicinal and pharmaceutical substances of mineral origins
3.1 properties and applications 4
3.2 production and commercial products
4. Biochemical genesis of medicinal and pharmaceutical substances of biological 4
origins
4.1 basic metabolic pathways and the primary metabolites
4.2 specific biogenetic pathways and the secondary metabolites 4
5. Animal drugs and related substances 24
6. Plant drugs and related substances 4
7. Microbial-derived and other biological products 2
8. Radioisotope in pharmacy
Total 45
Topic Lab
1. Medicines, medicinal and pharmaceutical substances: The origin, fundamental 1
considerations and requirements
2. Medicinal and pharmaceutical substances of mineral origins 1
3. Biochemical category of naturally-derived medicinal and pharmaceutical 2
substances of biological origins
4. Animal drugs and related substances 1
5. Plant drugs and related substances 8
6. Microbial-derived and other biological products 1
Total 14
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Pharmaceutical Technology |
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Solution and solubility; partition coefficient; solubility enhancement; interfacial
phenomena; polymer and rheology; colloids; pharmaceutical necessity; formulation and
evaluation of solution, suspension and emulsion dosage form.
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Pharmaceutical Technology I
Topic Lecture
1. Solution and solubility 10
- Solubility Expression
- Solvent-solute interaction
- Solubility of gases in liquid (Effect of temperature and pressure)
- Solubility of liquid in liquid (Miscibility and dielectric constant)
- Solubility of solid in liquid (Electrolyte, non-electrolyte, factors
influence solubility)
- Ideal and real solution
- Properties of solution (focus colligative property)
- Distribution phenomena (partition coefficient)
2. Solubility enhancement 4
- Cosolvency
- Complexation
- Micellar solubilization
- pH-controlling
3. Pharmaceutical Necessity in liquid dosage forms 3
- Preservatives
- Antioxidants
- Sweetening agents
- Flavoring and Coloring agents
4. Formulation and evaluation of solution dosage forms 6
- Solvent for liquid preparations
- Solution dosage forms (Aromatic water, syrup, elixir, spirit,
tincture, fluid extract)
- The preparation method for solutions
- Formulation of solutions
- Evaluation of solutions
5. Polymer in drug formulation 2
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6. Rheology
-Newtonion and non-newtonion systems
- Thixotropy
- Determination of rheologic properties

- Application of rheology to pharmacy

7. Interfacial phenomena
- Liquid interface
- Solid interface
- Surface active agents and their application

- Electric properties of interface

8. Colloids
- Types of colloidal systems
- Kinetic properties of colloids
- Electrical properties of colloids

- Application of colloids to pharmacy

9. Formulation and evaluation of suspension dosage form
- Sedimentation rate
- Flocculated and deflocculated systems
- Micellar dispersions and coarse dispersions
- Formulation of suspension

- Evaluation of suspension (physical properties and stability)

10. Formulation and evaluation of emulsion dosage form
- Theories of emulsification
- The HLB system
- Methods of emulsion preparation
- Formulation of emulsions

- Evaluation of emulsions (physical properties and stability)

Total

45

Topic

Lab

. Solution and solubility

. Cosolvency and complexation

. Flavor, color and other pharmaceutical necessity
. Formulation of solution

. Rheology

. Characteristic of colloids

. Formulation of suspension

. Formulation of emulsion

O 0 9 N D b W N~

. Conference and Discussion
10. Assessment

AN N OV O W WO W W W

Total

N
V)]
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Pharmaceutical Technology II
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Formulation and Evaluation of semisolid dosage form:-ointment, cream, gel, suppository;
Micromeristics; formulation and evaluation of solid dosage forms:- capsule, tablet, tablet coating;
packaging; other dosage forms; incompatibility.
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Pharmaceutical Technology 11
Topic Lecture
1. Formulation and Evaluation of semisolid dosage form 7
-Ointment
-Cream
-Gel,
-Suppository
2. Micromeristics 4
3. Formulation and Evaluation of solid dosage forms 13
- Powder and granules
- Capsule
- Tablet
- Tablet coating
4. Packaging
5. Other dosage forms (Miscellaneous preparations) 2
such as lozenges, paste, plaster, liniment, collodion, special 2
mouth wash, gargle, film etc
6. Incompatibility 2
Total 30
Topic Lab
1. Ointment 3
2. Creams and gel 3
3. Formulation of semisolid 3
4. suppository 3
5. Properties of powder 3
6. Capsule 3
7. Tablet 12
8. Coated tablet 3
9. Conference and Discussion 6
10 Assessment
Total 45
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Pharmaceutical Technology III
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Characteristics of sterile products; water for sterile product; environment for sterility and
clean room; large volume and small volume parenteral preparations; ear, eye, nose, throat
products; sterility; microbial control; aseptic technique and processing; extemporaneous
preparations; total parenteral nutrition, intravenous-admixture and cytotoxic preparation.
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Pharmaceutical Technology III
Topic Lecture
1. Characteristics of sterile products 2
2. Water for sterile product 2
3. Buffer and isotonic solutions 2
4. Environment for sterility and clean room 3
5. Large volume and small volume parenteral preparations (LVP 5
& SVP)
6. Ear, eye, nose, throat products (EENT) 2
7. Sterility 3
8. Microbial control 3
9. Aseptic technique and processing 2
10. Extemporaneous preparations 3
11. Total parenteral nutrition, intravenous -admixture and 3
cytotoxic preparation
Total 30

221




Topic Lab
1. Clean room operation 6
2. Large volume parenteral 3
3. Small volume parenteral 3
4. Sterility test 3
5. Microbial testing 3
6. Quality control of parenteral preparation 6
7. Extemporaneous preparations: Oral 3
8. Extemporaneous preparation: Non-oral 3
8. Total parenteral nutrition, intravenous -admixture preparations 3
9. Cytotoxic preparations 3
10. Conference and Discussion 3
11. Assessment 6

Total 45
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The manufacturing procedure; facilities in manufacturing:- standard operation
procedure and validation; quality and performance of pharmaceutical products:-purity and
identity of drug substance, content uniformity; chemical and physical stability; quality
management:- good laboratory practice, good manufacturing practice, others quality standard,
quality control, quality assurance; statistic in quality assurance; manufacturer’s reliability:-
building design, environment, documents, quality management and audition; quality assurance
and validation in manufacturing procedure, raw material, equipment, processing and inspection,
packaging and labeling; drug surveillance.
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Pharmaceutical Technology IV

Topic Lecture

—

. The manufacturing process 2

[\

. Facilities in manufacturing
- Standard operation procedure
-Validation

98]

. Quality and performance of pharmaceutical products 2
-Purity and identity of drug substance

-Content uniformity

o

. Chemical and physical stability 6

(9,

. Quality management 12
- Good laboratory practice
- Good manufacturing practice
- Others quality standard
- Quality Control

- Quality assurance

@)}

. Statistic in quality assurance 4
7. Manufacturer’s reliability 4

- Building design

- Environment

- Documents

- Quality management and audition
8. Quality Assurance and validation in manufacturing process 8
- Raw material
- Equipment
- Processing and inspection
- Packaging and labeling

9. Drug surveillance 2

Total 45

224




Topic Lab
1. Plant layout 3
2. General specifications and standard of raw materials 3
3. General specification and standard of instruments 3
4. General specification and standard of pharmaceutical products 3
5. In-process quality control 3
6. Documentation 3
7. Stability of pharmaceutical products 3
8. Good manufacturing practice 6
9. Statistic in quality assurance 3
10. Environmental control and cleaning validation 3
11. Production planning 6
12. Assessment 6
Total 45
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Fundamental of medicinal chemistry; functional groups and stereochemistry essential to
biology; structure and properties of drug molecules:- glycoside, Flavonoids, alkaloid, phenolic,
terpenoids, saponin, steroids, etc.; the rational design of molecules :- pharmacology problem
solving, pharmacokinetic problem solving, stability problem solving; aspects of drug design:-
identification of pharmacophore, lead modification, structure activity relationship, quantitative
structure activity relationship, molecular modeling and computer aided drug design; drug
Synthesis; rational of prodrug design.
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%634 305 B andrmans 1 2(2-0-4)
Pharmaceutical Chemistry I
Topic Lecture
. Fundamental of medicinal chemistry 2
. Functional groups and stereochemistry essential to biology 3
. The rational design of molecules 4
-Pharmacology problem solving
- Pharmacokinetic problem solving (Drug distribution and metabolism)
- Stability problem solving
. Physiochemical Principle of Drug Action
. Receptor-Effecter Theory (include method of receptor characterization) 3
. Aspects of drug design 3
- Identification of pharmacophore 9
- Lead modification
- SAR, QSAR
- Molecular modeling and computer aided drug design
. Drug Synthesis
. Rational of prodrug design 3
3
Total 30

227




uyy I%. 04

= a
NYALIDYAVDIIEIN

1. s¥auaz¥edn
a @ 4
**634 306 TN Faas 2 3(2-3-6)
Pharmaceutical Chemistry 11
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Structural and functional relationships of :-¥Inti-infective drugs, ‘Wnalgesic and anti-
inflammatory drugs, firugs used in nervous systems, endocrine systems, cardiovascular systems,
respiratory systems, renal systems, gastrointestinal systems, immunological systems and
anticancer drugs.
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Pharmaceutical Chemistry I1

Topic Lecture
Structural and functional relationships of :-
1. Anti-infective drugs 3
2. Analgesic and anti-inflammatory drugs 2
3. Local anaesthetics 1
4. Drugs used in nervous systems 5
- Antipsychotics
- Antidepressants
- Anxiolytics
- Hypnotics and seductive
- Anticonvulsants
- Neurodegenerative disease drugs
5. Drugs used in Endocrine systems 4
6. Drugs used in Cardiovascular systems
- Antihypertensive drugs
: ACE-inhibitors
: Beta- blockers
: Calcium-channel blocker
: Angiotensin II antagonists
- Antidiuretics
- Anti-anginal Drugs
- Antihyperlipidaemic agents
7. Drugs used in Respiratory systems 3
8. Drugs used in Renal systems 2
9. Drugs used in Gastrointestinal systems 2
10. Anticancer drugs 1
11. Drugs used in immunological systems 1
12. Genetic disease 1
Total 30
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Topic Lab
. Anti-infective drugs 6
. Analgesic and anti-inflammatory drugs 6
. Drugs used in nervous systems 9
. Drugs used in Endocrine systems 3
. Drugs used in Cardiovascular systems 6
. Drugs used in Respiratory systems 6
. Drugs used in Renal systems 3
. Drugs used in Gastrointestinal systems 3
. Anticancer and drugs used in immunological systems 3

Total 45
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Biopharmaceutics and Drug Delivery System
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The principle of biopharmaceutics and pharmacokinetics; classification of drug
substances; pharmacokinetic parameters; correlation of pharmacokinetic parameters and duration
of action and pharmacological activity, pharmacokinetic analysis:- noncompartmental and
compartmental analysis; drug dissolution and release; absorption, distribution, metabolism and
elimination of drug; bioavailability and bioequivalence; correlation of in vitro dissolution/release
and availability; Introduction to novel drug delivery systems; rational design of controlled release
and targeted drug delivery systems; oral, parenteral, transdermal and pulmonary drug delivery

systems; the application of drug delivery systems to clinical setting.
5. ﬁ‘au"!wmim‘im (Prerequisite)
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Topic

Lecture

1. The principle of biopharmaceutics and pharmacokinetics
- Fate of drugs:- Absorption, distribution, metabolism and excretion
- Major Organs in biopharmaceutics
2. Biopharmaceutic classification of drug substances
3. Pharmacokinetic parameter
- Tmax, Cmax, AUC, Therapeutic index
- Correlation of pharmacokinetic parameters and duration of action
- Correlation of pharmacokinetic parameters and pharmacological activity
- Pharmacokinetic analysis:-
- Noncompartmental analysis
- Compartmental analysis
4. Drug dissolution and release
- Principles of dissolution and release
-Factors affecting dissolution rate
-Dissolution testing and apparatus
5. Absorption of drug
-Route of administration
- Anatomy and physiology of biological membrane
- Mechanism of transportation across membrane
-Gastrointestinal/mucosal/percutaneous absorption
6. Distribution of drug
- Physiological factors on drug distribution
- Volume of distribution

7. Metabolism of drug

2

232




- Major enzyme and pathway on Phase I and Phase Il metabolism

- Factors affecting drug metabolism

8. Elimination of drug 1
- Mechanism of drug elimination
- Elimination rate
- Biological half-life
9. Bioavailability and Bioequivalence 6
-Rate and extent of availability
-Factors influencing drug absorption and availability
-Bioequivalence determination
10. Correlation of in vitro dissolution/release and availability 2
11. Introduction to novel drug delivery systems 2
- Definition and aspect of
- Controlled release (sustained-, extended-) delivery system
- Targeted delivery system
- Enteric-coated dosage form
- Advantage, disadvantage and consideration of drug delivery systems
12. Rational design of controlled release drug delivery systems 3
13. Rational design of targeted drug delivery systems 2
14. Oral drug delivery systems 2
- such as microspheres, microencapsulations, pellets, bead
15. Parenteral drug delivery systems 2
- such as liposomes, microemulsions
16. Transdermal drug delivery systems:- transdermal patch 2
17. Pulmonary drug delivery system 2
- such as aerosol, inhaler
18. The application of drug delivery systems to clinical setting (Case study) 4
Total 45
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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.
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Pharmaceutical Biotechnology
Topic Lecture
1. Introduction to Molecular Biology and Molecular Biotechnology )
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
Total 30
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Introduction to biotechnology products, Development and Clinical Processes for
biotechnology products, quality control and quality assurance of biotechnology products, global
biotechnology product registration, types of biotechnology products including cell and gene
therapies, monoclonal antibodies and immunomodulators, cytokines and small molecules, blood
substitutes, molecular and DNA based diagnostics, recombinant vaccines, etc., storage,
reconstitution and stability, risks of using biotechnology products, ethical/economic/professional

issues and public awareness.
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Biotechnology Products

Topic Lecture

1. Introduction to Biotechnology Products 1
2. Development and Clinical Processes for Biotechnology Products 4
3. Biotechnology Product Registration 3
4. Quality Control and Quality Assurance of Biotechnology Products 3
5. Types of Biotechnology Products 2
- Cell and gene therapies 2

- monoclonal antibodies and immunomodulators
- cytokines and small molecules 2
- blood substitutes 2
- molecular and DNA based diagnostics 2
- recombinant vaccines 2
6. Storage, Reconstitution and Stability 3
7. Risks of Using Biotechnology Products 2
8. Ethical/Economic/Professional issues and Public awareness 2
Total 30
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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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Toxicology
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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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