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Message from the
HONORABLE CHAIRMAN

It gives me immense pleasure to extend my warmest greetings to all of you in the Depart-
ment of Pharmacy. As the Chairman of the Trust, I take great pride in witnessing the growth
and achievements of this dynamic department, which continues to uphold our shared vision
of academic excellence, innovation, and service to humanity.

Pharmacy is not merely a profession it is a commitment to improving lives, promoting
health, and serving society with integrity and compassion. As future pharmacists, research-
ers, and healthcare professionals, you are stepping into a field that is both challenging and
rewarding. Your role in ensuring safe, effective, and accessible healthcare will be more vital
than ever in the years to come.

I encourage each of you to make the most of the opportunities available-engage actively in
your studies, participate in research, attend seminars, and remain curious at all times.
Remember that true learning goes beyond textbooks; it involves critical thinking, ethical
practice, and a deep sense of responsibility toward the well-being of others.

Our Trust remains committed to supporting the Department of Pharmacy with the necessary
resources, infrastructure, and guidance to help you excel academically and professionally.
We believe in your potential and are confident that you will make us proud by contributing
meaningfully to the pharmaceutical and healthcare sectors.

S

Hafizur Rahman Khan
Chairman

Varendra University Trust



Message from the N ; )
VICE CHANCELLOR < A 4 >
N

It gives me great pleasure to address you, the bright and aspiring minds of the Department
of Pharmacy. As future healthcare professionals, you occupy a vital place in society's
well-being and advancement. Pharmacy is not just a profession; it is a commitment to
improving human life through knowledge, research, and ethical practice. I am proud to see
that you are part of a department that consistently upholds academic excellence, innovation,
and integrity. I urge you to make the most of the learning opportunities provided to you,
both inside and outside the classroom. Engage actively with your faculty, participate in
research and community service, and stay curious and committed to lifelong learning.
Remember, the knowledge and skills you acquire here will have a direct impact on the
health and lives of countless individuals in the future.

As part of our ongoing efforts to enhance the quality and relevance of education at our insti-
tution, I would like to emphasize the importance of implementing the Outcome-Based
Education (OBE) framework across all academic programs, with particular focus on the
curriculum of the Department of Pharmacy. The OBE approach of the Department of Phar-
macy, which focuses on achieving specific learning outcomes, has proven to be an effective
means of aligning educational practices with industry needs and global standards. It ensures
that students acquire not only theoretical knowledge but also practical skills. As we move
toward more student-centered and outcome-based education, I encourage you to take own-
ership of your academic journey. Embrace challenges, seek clarity, and always strive for
excellence. Your dedication today will shape the pharmacy profession of tomorrow. The
university is proud of you, and we are here to support your growth every step of the way.

I wish you all continued success in your studies and future endeavors.

M

Prof. Dr. Md. Khademul Islam Molla
Vice Chancellor
Varendra University



Message from the
HEAD OF THE DEPARTMENT

It is with great pleasure that I welcome you all to another promising academic journey.
Whether you are just beginning your undergraduate studies or continuing your pursuit of
knowledge and excellence, know that you are an integral part of our department. The
Department of Pharmacy is dedicated to excellence in pharmaceutical education, research,
and community service. Since its establishment, the department has played a pivotal role in
producing skilled, ethical, and competent pharmacy professionals who contribute to the
healthcare sector both nationally and globally. Our mission is to provide a comprehensive
understanding of pharmaceutical sciences, encompassing drug discovery, development,
manufacturing, and clinical application. The curriculum is designed to meet international
standards, combining theoretical knowledge with practical laboratory experience and indus-
try exposure. We are committed to fostering a research-oriented environment. Students and
faculty actively engage in research projects addressing contemporary health challenges,
with several publications in national and international journals. Facilities in the department
include well-equipped laboratories and industry-standard instruments. We also maintain
strong collaboration with pharmaceutical industries to ensure our students are well-prepared
for profession- al careers and higher studies. I encourage each of you to make the most of
your time here - engage actively in your classes, participate in research and co-curricular
activities, and never hesitate to seek guidance from your teachers. Your curiosity, disci-
pline, and dedication will shape your future and contribute to the betterment of society.
Let us continue working together to uphold the reputation and standards of the Department
of Pharmacy. I wish you all the very best in your academic and personal endeavors.

A B Voeon

Prof. Dr. Md. Bytul Mokaddesur Rahman
Head
Department of Pharmacy

Varendra University
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Brief Introduction of the VU

The idea and spirit of Varendra University is deeply rooted in the Somapura Mahavihara (or

the Great Monastery), a renowned intellectual center that functioned until the 12th century.
The Mahavihara is located in Naogaon district, the heart of ancient “Varendra,” close to the
village of Paharpur. It was one of the leading institutions of higher learning in ancient India.
The other institutions include Pushpagiri, Nalanda, and Taxila.

Varendra University began its journey in 2012 with the initiative of the visionary
entrepreneur Mr. Hafizur Rahman Khan. It is envisaged to revive the essence of the ancient
institution and kindle the spirits of young learners with the same fire that once moved them
towards curiosity and learning.

Situated just a few miles away from the mighty river Padma and the spiritual place of Shah
Makhdum, Varendra University is the first Government and UGC approved private
university in this region. With 11 departments under three faculties, it is functioning as a
premier center for quality education as Somapura Mahavihara did centuries ago. Similarly,
it is a home to scholars from diverse backgrounds, dedicated to translating the ethos of the
Mabhavihara into knowledge and skills applicable to real situations and life of the students.
Occupying 18 Acre (approximately 7,84,080 sqf) of land at Kharkhari, Paba Upazila,
Rajshahi (Adjacent to Rajshahi City) the university currently has 2 buildings: ten story high
academic building and 7 story high administrative building with underground parking area.
The total area is 84 classrooms. Each classroom sized 840 sqf. All classrooms in the
university are equipped with projectors and PC to provide quality education for our students
with high-speed broadband internet & Wi-Fi. CCTV camera and generators provide
ultimate security, power and reliability. Water filters are available on each floor. The
University has large computer lab equipped with latest generation computers. Students can
use the computers for their academic studies. Each student, teacher and officer have access
to Microsoft Teams office application online, which provides free access to office 365
software and 1 terabyte of cloud storage with an educational E-mail ID. The University has
a large library in the university campus having thousands of academic books stored for each
department. Students can borrow books for their studies from the library. They also have
support from Wiley Online Library which has huge collection of academic books.

The university has almost 229 (Full-Time) faculty members, 40+ (Adjunct faculty
members), 87 officers and 51 supporting staffs. The university has 21 well equipped
laboratories for science & engineering students. As per the guidelines of UGC and
Bangladesh Accreditation Council, from Spring-2023 the university conducting all
educational activities in Bi-semester system. Extra-Curricular Activities e.g. Study Tour,
Seminars, Debates and Contests, Moot court competitions, Participation in National and
International Competitions, Career Center, Parent’s Day, Social Awareness Activities for
Deprived People, Observance of National Days and Celebrations, Picnic, Indoor-outdoor
Games, Cultural Program is frequent.
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Introduction to the Department of Pharmacy
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Established in January 2013, the Department of Pharmacy at Varendra University has
developed into a dynamic academic unit dedicated to excellence in pharmaceutical
education, research, and professional development. The department was established in
response to the growing national and global demand for pharmacy graduates in the
pharmaceutical industry, healthcare institutions, academic and research organizations, and
government health services.

The Department of Pharmacy is approved by the University Grants Commission (UGC) of
Bangladesh and accredited by the Pharmacy Council of Bangladesh (PCB). It currently
offers the Bachelor of Pharmacy (Honours) degree-a four-year undergraduate program
structured over eight semesters, with two academic semesters each year: the Spring Semes-
ter and the Summer Semester. The curriculum is contemporary, outcome-based, and aligned
with the educational standards of leading universities in Bangladesh and abroad. It is regu-
larly updated to reflect the latest developments in pharmaceutical sciences, public health,
and industry needs.

The department is supported by a team of highly qualified and experienced faculty members
dedicated to academic excellence and student mentorship. Teaching is enhanced through
ICT-enabled classrooms, well-equipped laboratories, and a departmental library with a rich
collection of books, journals, and research publications. Students benefit from collaborative
research opportunities and strong institutional linkages that foster growth.

Graduates from the department are contributing across diverse roles in healthcare and the
pharmaceutical sector. Many are working in top pharmaceutical companies, pursuing
postgraduate studies, or contributing to government health services and academia. The
department is committed to producing ethically grounded, technically competent, and
globally competitive professionals ready for the evolving healthcare landscape.

We invite you to explore our programs, connect with our faculty, and join our mission to
advance knowledge and improve lives through pharmaceutical science.

14



Part A- Introduction

. Title of the Academic Program
Bachelor of Pharmacy (Honours

. Vision of the Varendra University

The vision of Varendra University is to be established as a top-ranking university
nationally and internationally through continuous innovation in education, research,
creativity, and entrepreneurship.

. Mission of the Varendra University
1. To prepare students as competent, compassionate, ethically driven, and socially
responsive professionals.
2. To educate them through research for intellectual as well as social transformation.
3. To enhance their lifelong learning capacity for adaptability to face the challenges of
the 21st century.

. Name of the Degree
B. Pharm. (Honours).

. Name of the Faculty Offering the Program
School of Science and Technology.

. Name of the Department Offering the Program
Department of Pharmacy.

. Vision of the Program

To be recognized nationally and worldwide for high-quality pharmacy education and
research in pharmaceuticals as well as health-related fields.

. Mission of the Program

M1 | To develop, research and translate potential innovations in pharmacy and pharma-
ceutical sciences into practice in order to produce and spread knowledge.

M2 | To ameliorate our caring abilities, compassion, and collaborative culture in order
to ensure high-quality education.

M3 | To develop moral and ethical leaders in pharmacy with perfect skills to address the
medication and health needs of the society.

M4 | To prepare the students to meet the local and global challenges in pharmacy prac-
tice and pharmaceutical sciences.

M5 | To maintain fruitful relationships with our alumni, clinical and educational
partners as well as the community.

15



9. Description of the Program

Pharmacy is the art and science of preparing and dispensing medications. Pharmacy is basically
a knowledge-based system which renders a health service by concerning itself with understand-
ing drugs and their effects. It is the profession responsible for the appropriate use of medications,
devices and services in order to achieve optimal therapeutic outcomes. The purpose of introduc-
ing Bachelor of Pharmacy (Honours) curriculum in Varendra University is to introduce beginner
pharmacy students to the technological and scientific principles underlying the preparation of
dosage forms and drug delivery systems and to their use in patient care.

10. Program Educational Objectives (PEO)

PEO1

To ensure that students acquire knowledge and competence in pharmacy through a
robust core curriculum.

PEO2

To encourage students to develop a life-long commitment to learning.

PEO3

To encourage students' curiosity and inquisitiveness in order to help them develop
their research skills in clinical pharmacy or pharmaceutical sciences.

PEO4

To inculcate professional competency to become leaders in practice setup and
ability to tackle the future challenges successfully.

PEOS

To promote high quality research in the fields of pharmacy.

11. Program Learning Outcomes (PLO)

PLO1

Knowledge: Develop and integrate knowledge on the basic pharmaceutical scienc-
es and life sciences.

PLO2

Execution: Interpret numerical data and display expertise in computing technolo-
gy for pharmaceutical sciences as well as formulate solutions on theoretical and
practical laboratory context.

PLO3

Development of skills: Develop and demonstrate strong interpersonal communi-
cation and management skills as well as the ability to work independently or within
multidisciplinary teams.

PLO4

Innovation: Demonstrate inventive thinking and implement knowledge to solve
problem in drug discovery, formulation development, quality assurance and
commercialization.
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PLOS

Ethical practice: Demonstrate professional behavior, display self-awareness,
self-improvement and practice the profession in an ethically responsible manner.

PLO6

Professional development and leadership: Determine the need and demonstrate
the desire for ongoing professional development through lifelong learning.

PLO7

Communication: Communicate effectively about scientific concepts to specialist
or to a lay audience through oral and written presentation.

PLOS

Global perspective: Appreciate the global impact of innovation in communica-
tions on pharmacy practice.

12. Graduate Attributes (GA)

GAl

Intellectual breadth and in-depth subject expertise: Graduates possess in-depth
knowledge and comprehension of their field, the capacity to interact with many
intellectual traditions, and the practical =~ competence to put their knowledge to
use in interdisciplinary or multi-professional settings.

GA2

Thinking critically, creatively, and solving problems: Graduates can utilize
critical, creative, and evidence-based thinking to solve problems effectively and
come up with novel solutions for upcoming difficulties.

GA3

Communication skills and team work: Graduates efficiently communicate
concepts and information to a number of audiences for a range of reasons, and they
positively and cooperatively contribute to the accomplishment of common objec-
tives.

GA 4

Prudence and preparedness for leadership: Graduates exhibit prudent behavior
and have the capacity to hold leadership positions in their chosen occupations or
careers and communities.

GAS

Moral integrity: Graduates are responsible and productive global citizens, with
personal ideals and practices that align with pharmaceutical sciences and their
social responsibilities.

GA6

Digital Competencies: Graduates have the necessary skills to live, learn, and
work in a digital world.

17



GA7

Emotional intelligence and self-awareness: Graduates operate with integrity and
accept accountability for their actions. They are self-aware and reflective, resilient,
flexible, and able to take and offer constructive criticism.

GA S

Inquisitiveness toward research: Graduates are capable of learning toward the
demands of national and international research in the fields of health sciences and
pharmaceuticals.

13. Mapping/Alignment Program Mission vs PEO

Mission Statements PEO1 PEO2 PEO3 PEO4 PEOS
M1 v v v
M2 v v Vv
M3 v v v v
M4 v v
M5 v N
14. Mapping/Alignment PEO vs PLO
Mission PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
Statements
Ml v v Vv
M2 v v v
M3 v v
M4 v v v v v
M5 v v v v v v
15. Mapping/Alignment PLO vs GA
PLOs GAl GA2 | GA3 | GA4 | GAS | GA6 | GAT | GAS8
PLO1 Vv
PLO2 v v
PLO3 v v v
PLO4 v
PLOS v v
PLO6 v
PLO7 Vv
PLOS v v

18



Part B — Curriculum Structure

The Department of Pharmacy accredited by the Pharmacy Council of Bangladesh (PCB) is
currently offering undergraduate B. Pharm. (Honors) degree which is divided into eight (8)

semesters (2 semesters/year).

Spring Semester: January to June
Summer Semester: July to December

The detailed academic calendar is available at the following webpage on the

website. http://vu.edu.bd/academic/academic-calendar

Duration of each semester is 26 weeks, which may be divided into classes,

ry leave, midterm, semester final examinations, and scheduled vacation as follows:

university

preparato-

Working Weeks Distribution

Semester Activity Duration

a) Conducting Classes 15 weeks

b) Preparatory Leave 1.5 weeks

¢) Midterm & Semester Final Examinations 05 weeks

d) Result Processing 1.5 weeks

e) Scheduled Vacation 03 weeks

The duration of each semester is 26 weeks
Courses for the Degree of B. Pharm. (Honours)
1** Year 1* Semester

Course Code Course Title Credits
0916-111 Inorganic Pharmaceutical Chemistry 3.00
0916-112 Organic Pharmaceutical Chemistry-I 3.00
0916-113 Physical Pharmacy-I 3.00
0916-114 Pharmacognosy-I 3.00
0231-002 English Fundamental 3.00
0916-115 Inorganic Pharmaceutical Chemistry Lab 1.00
0916-116 Organic Pharmaceutical Chemistry Lab 1.00
0916-117 Physical Pharmacy-I Lab 1.00
0916-118 Pharmacognosy-I Lab 1.00

Total 19.00
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1% Year 2" Semester

Course Code Course Title Credits
0916-121 Organic Pharmaceutical Chemistry —II 3.00
0916-122 Physical Pharmacy-II 3.00
0916-123 Physiology and Anatomy-I 3.00
0916-124 Pharmacognosy-II 3.00
0611-003 Computer Fundamental 2.00
0916-125 Physical Pharmacy-II Lab 1.00
0916-126 Physiology and Anatomy-I Lab 1.00
0916-127 Pharmacognosy-II Lab 1.00
0916-128 Oral Assessment-I 1.00

Total 18.00
2" Year 1* Semester

Course Code Course Title Credits
0916-211 Pharmaceutical Analysis-I 3.00
0916-212 Microbiology and Immunology 3.00
0916-213 Physiology and Anatomy-II 3.00
0916-214 Basic Pharmaceutics 3.00
0222-001 History of the Emergence of Bangladesh 2.00
0916-215 Pharmaceutical Analysis-I Lab 1.00
0916-216 Pharmaceutical Microbiology Lab 1.00
0916-217 Physiology and Anatomy-II Lab 1.00

Total 17.00
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2" Year 2" Semester

Course Code Course Title Credits
0916-221 Pharmaceutical Analysis-II 3.00
0916-222 Medicinal Chemistry-I 3.00
0541-223 Mathematics and Statistics 3.00
0916-224 Pharmacology-I 3.00
0916-225 Clinical Pathology 3.00
0916-226 Pharmaceutical Analysis-II Lab 1.00
0916-227 Medicinal Chemistry-I Lab 1.00
0916-228 Pharmacology-I Lab 1.00
0916-229 Oral Assessment-11 1.00

Total 19.00
3" Year 1* Semester

Course Code Course Title Credits
0916-311 Pharmaceutical Analysis-III 3.00
0916-312 Medicinal Chemistry-II 3.00
0916-313 Pharmacology-11 3.00
0916-314 Pharmaceutical Technology-I 3.00
0916-315 Pharmaceutical Engineering 3.00
0916-316 Applied Pharmaceutical Microbiology 3.00
0916-317 Medicinal Chemistry-II Lab 1.00
0916-318 Pharmacology-II Lab 1.00
0916-319 Pharmaceutical Technology-I Lab 1.00

Total 21.00
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3 Year 2" Semester

Course Code Course Title Credits
0916-321 Organic Spectroscopy 3.00
0916-322 Pharmacology-I11 3.00
0916-323 Pharmaceutical Technology-II 3.00
0916-324 Bio-pharmaceutics-1 3.00
0916-325 Pharmaceutical Quality Assurance and Validation 3.00
0542-326 Research Methodology 3.00
0916-327 Pharmacology-III Lab 1.00
0916-328 Pharmaceutical Technology-II Lab 1.00
0916-329 Pharmaceutical Quality Assurance and Validation Lab 1.00
0916-330 Oral Assessment-II1 1.00

Total 22.00
4™ Year 1° Semester

Course Code Course Title Credits
0916-411 Medicinal Chemistry-II1 3.00
0916-412 Bio-pharmaceutics-I1 3.00
0916-413 Pharmaceutical Regulatory Affairs 3.00
0916-414 Biochemistry and Molecular Biology 3.00
0916-415 Pharmaceutical Marketing 2.00
0916-416 Pharmaceutical Biotechnology 3.00
0916-417 Project Work and Presentation 3.00
0916-418 Bio-pharmaceutics- Lab 1.00
0916-419 Molecular Biology and Biotechnology Lab 1.00

Total 22.00
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4™ Year 2" Semester

Course Code Course Title Credits
0916-421 Hospital and Community Pharmacy 3.00
0916-422 Clinical Pharmacy and Disease Management 3.00
0916-423 Pharmaceutical Technology-III 3.00
0916-424 Cosmetology 2.00
0916-425 Pharmaceutical Management 3.00
0917-426 Functional Foods, Nutraceuticals, and Herbal Medicines 3.00
0916-427 Pharmaceutical Technology-II1 Lab 1.00
0916-428 Cosmetology Lab 1.00
0916-429 Oral Assessment-I1V 1.00
0916-430 In-plant Training (Industrial and 2.00

Hospital/Model Pharmacy)
Total 22.00

Only for the students who did not take Mathematics in HSC examination

Course Code Course Title Credits
0541-511 Basic Mathematics 3.00
Total Credits in Eight Semesters (Four Years):
Year Credits
First Year 37.0
Second Year 36.0
Third Year 43.0
Fourth Year 44.0
Total 160.0

Credit Distribution:
Departmental Core Courses: 144.0 Credits
General Education Courses: 16.0 Credits
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Part C- Description of All Courses

Course Code 0916-111

Course Title _ Inorganic Pharmaceutical Chemistry
Year & Semester 1% Year 1% Semester

Course Credit 3

Credit Hours 42

Total Marks 100

Course Description:

Inorganic Pharmaceutical Chemistry is a branch of pharmaceutical sciences which gives the
systemic overview of importance of inorganic agents from a pharmaceutical point of view.
This course helps to learn about the physicochemical properties as well as the medicinal
values of different inorganic compounds and how these compounds are used in different
disease conditions. The purpose of this course is to introduce the pharmacy students to the
chronological evaluation of structure of atoms. The primary objective of this course is to
introduce the pharmacy students to the properties of different classes of inorganic com-
pounds so that they can use this knowledge in future in various fields such as drug design-
ing, toxicology etc. It will demonstrate the characteristics of some of the elements of period-
ic table like alkali and alkaline earth metals, inert gases etc. In addition, some other import-
ant topics like chemical bonds, radioactive elements and their medical applications will be
discussed in this respective course. By studying this course, the students will be able to
know environmental pollutants and heavy metal toxicities and pharmaceutical impurities.

Course Learning Outcomes (CLOs):

Expected Course Outcomes

CLO No. Upon completion of this course, the students will be able to:

Achieve a better understanding about the relevance and significance of

CLOl . . . .
inorganic pharmacy to pharmaceutical sciences.

Develop an understanding of the range and chemistry of elements in the
CLO2 o . L . . .

periodic table in association with the understanding the medicinal and phar-
maceutical importance of inorganic compounds and radioelements.

Evaluate the theory of various bond formations and their association with
drug effects and structure modifications etc. Also develop the concept of
oxidation-reduction reaction’s involvement in drug stability, safety and
efficacy and analyze the sources, properties, effects and controlling processes
of various pollutants and toxic metal.

CLO3
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Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS

PLO6 | PLO7 | PLOS

CLO1 v v

CLO2 v v

CLO3 v v v v

Course Plan:

S.N.

Contents of Course

Credit
Hours

Aligned
to CLOs

Structure of Atoms: Elementary treatment of theories
of atomic structure, quantum numbers, origin of spec-
tral lines, Pauli’s exclusion principle, shapes of s, p, d, f
orbitals.

4.5 hrs

CLO1
CLO2

Classification of Elements: Modern periodic table and
periodic law, variation of properties within periods and
groups, usefulness, and limitation of periodic table.

4.5 hrs

CLO2

Chemical Bonds: Electronic concept of valency, differ-
ent types of chemical bonds, e.g., ionic, covalent, co-or-
dinate covalent, metallic, hydrophobic, hydrogen etc.
Vander Waal’s force, concept of atomic orbital, theories
of covalent bonding, resonance, and hybridization.
Theories and hybridization approach of coordination
compounds.

12 hrs

CLO1
CLO3

Radioactive Elements: Radioactivity, types of radia-
tion, storage of radioactive products. Chemistry,
properties, uses of some radioactive compounds used in
Pharmacy.

4.5 hrs

CLO2

Oxidation Reduction Reactions: Definition, oxidation
number, equivalent weight of oxidants and reductant,
decomposition of drugs by redox reaction, ion electron
method of balancing equation, importance, and determi-
nation of redox potential.

10.5 hrs

CLO1
CLO3

Environmental Chemistry:

a) Environmental pollutants: Gases (SO2, SO3, CO,
NO, HCI, NO2 etc.), hydrocarbons, cigarettes, smokes,
suspended particulate, pesticides, gasoline and industri-
al waste, the detrimental effects of pollutants.

b) Heavy metal toxicity: Mercury, arsenic, lead, iron
and copper poisoning - prevention and treatment.

6 hrs

CLO1
CLO3
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Teaching- Positive g
Learning Assessment Strategy | Reinforcement |
Approach Tasks I IR
=l ool ||
Sl QD@D (D
~| O O 8 S |NO D
@ | —| — [S NEe HEe\
e
<
=
Discussion Attendance 5%
of lecture &
overview Class test/ Feedback/
Question- Quiz/Viva/ 10% Response
Al’lS\.Ver Case Study Individual r
session discussion S
K . o 8|2
Text boo' S Assignment/ . Group < _.é S| > § § Q
PowerPoint Presentation ’ discussion OlGl gl &l35|s|8
lecture potes Misconception “; 5 E < é 5 |O
We;bsftes Midterm Exam | 30% che(':k ) §
Videos/ Summarization | &
Documentaries of lecture
Scientific Final Exam 50%
articles
Total 100%

Learning References:

1. Modern Inorganic Chemistry- S. Z. Haider

2. Concise Inorganic Chemistry- JD Lee

3. Textbook of Inorganic Pharmaceutical Chemistry- Rogers
4. Inorganic, Medicinal and Pharmaceutical Chemistry- Block and Wilson
5. Bentley and Driver’s Textbook of Pharmaceutical Chemistry
6. Modern Inorganic Chemistry — RD Madan.

7. Modern Inorganic Pharmaceutical Chemistry- Discher
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Course Code 0916-112

Course Title

Organic Pharmaceutical Chemistry-I

Year & Semester 1%t Year 1t Semester

Course Credit 3
Credit Hours 42
Total Marks 100

Course Description:

Organic Pharmaceutical Chemistry is essential for pharmaceutical sector. The course is
designed to study the basic concepts of organic compound. By this course the students will
learn about [TUPAC nomenclature of organic compounds, their methods of preparation,

physicochemical properties and pharmaceutical

Course Learning Outcomes (CLOs):

applications.

Expected Course Outcomes

organic compounds and their application.

CLO No. Upon completion of this course, the students will be able to:
CLO1 Describe the basic concept of organic compounds.
CLO Identify electrophile, nucleophile, carbonium ion, carbanion, acid, and base.
CLO3 |Analyze and draw structures of the different organic molecules.
Create a good idea about reaction mechanism, [UPAC nomenclature of organ-
CLO4  j¢ compounds and their application.
CLOS Create a good idea about the reaction mechanism, IUPAC nomenclature of

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v v Vv
CLO2 v v
CLO3 v v
CLO4 v
CLO5 v v
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Course Plan:

Credit Aligned
S.N. Contents of Course Hours to CLOs
General Introduction: Historical background of
organic chemistry, basic concepts on polarity (polar and CLO1
1. [non-polar solutes), ionization, carbonium ions, carban- 6 hrs CLO2
ion, hydride, protons, free-radicals, hydrogen bonding,
electrophile, nucleophile, acids, bases, etc.
Chemistry of Aliphatic Compounds: Introduction,
nomenclature, methods of preparation, physical and CLO1
2 chemical properties and pharmaceutical applications of 18 hrs CLO3
* |hydrocarbons (alkane, alkene and alkyne), alcohols, CLO5
aldehydes, ketones, ester, ethers, amines, amides and
carboxylic acids.
Chemistry of Aromatic Compounds:
a) Aromaticity, resonanace and orientation CLOl
3. |b) Preparations, properties, reactions and pharmaceuti- 6 hrs CLO3
cal importances of phenols, sulfonic acid, carboxylic CLOS5
acid, benzylaldehyde and diazonium compounds.
Heterocyclic compound: Aromaticity, general meth- CLO1
ods of preparation and properties of furan, thiophene, CLO3
pyrrole, quinoline, isoquinoline, pyridine, thiozole, S CLO4
imidazole, pyrimidine, indole and their pharmaceutical CLO5
importance.
Teaching- Positive §
Learning Assessment Strategy Reinforcement |
Approach Tasks oI ERIgIR
IR=1R=I1RdR=2 k==
|| QIR |®|®
s o|lo|lLlolo|o
| = = NN [N
2
=
=
Discussion of Attendance 5%
lecture & Feedback/
overv.iew leclSS Fest/ Response .
Question- Quiz/Viva/ 10% Individual 5
Answer Case study discussion %‘J _ﬂg g Slelslo
session Assi y Group Ol El2lal =2
Text books ssignment 50, . : - 2| 3| &[E|E|2
PowerPoint Presentation discussion =l B EIRIPES
lecture notes Misconception | g Sl
Websites Midterm Exam 30% check =
X S ot
Videos/ Final Exam | 50% |~ oeroozonon
Documentaries of lecture
Scientific
articles Total 100%
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Learning References:

1. Textbook of Organic Chemistry- Bahl and Bahl

2. Introduction to Organic Chemistry- Bahl and Bahl

3. Organic Chemistry- Morrison and Boyd

4. Organic Chemistry (Vol I and II)-Finar

5. Fieser’s Reagents for Organic Synthesis —Feiser

6. Advanced Organic Chemistry-Arun Bhal & B.S Bhal.

Course Code 0916-113

Course Title ' Physical Pharmacy-I
Year & Semester 1% Year 1* Semester
Course Credit 3

Credit Hours 42

Total Marks 100

Course Description:

Physical Pharmacy is a physical science that uses the concepts of physics and  pharmaceu-

tical chemistry for the study of biological systems. The goal of the

physical chemist is to

provide physical explanations for the ways in which important biological systems function.
Students taking this course are expected to have at least some basic knowledge on funda-

mental pharmaceutical chemistry. Physical

Pharmacy is a highly interdisciplinary field

between biochemistry, physical chemistry, biophysics and physics and examines biological
process in vitro and in vivo.

Course Learning Outcomes (CLOs):

CLO No. -

Expected Course Outcomes

Upon completion of this course, the students will be able to:

Recognize the physicochemical properties of drugs including

solubili-

CLOI ty, distribution, adsorption, and stability.

Demonstrate basic rules and equations regarding physical principles essential
CLOZ  Ifor pharmaceutical applications.
CLO3 |Evaluate the fundamentals of physical chemistry.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLO5S | PLO6 | PLO7 | PLOS
CLO1 v v v
CLO2 v v v
CLO3 v v Vv
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Course Plan:

S.N.

Contents of Course

Credit
Hours

Aligned
to CLOs

Properties of matters:

a) Gases state: Properties of gases, gas laws, diffusion
of gases, kinetic theory of gases, Vander Waal’s
equation, principle of corresponding = states,
liquefaction of gases, uses of liquefied gas.

b) Liquid state:
i) Vaporization and vapor pressure, measurement of
vapor pressure.
ii) Surface tension, Clausius-Clapeyron equation,
measurement, application in pharmacy.
iii) Viscosity, Poiseuillies’s equation and measurement
of viscosity.
iv) Application in pharmacy.
¢) The solid state: General properties of solids, types
of solid, symmetry, types of crystal, X-ray
diffraction, melting point, polymorphism and
dilatometric analysis of compounds. Bragg’s
equation, measurement of diffraction angle,
isomorphism, crystal defects, liquid crystal.

12 hrs

CLO2
CLO3

Solutions: Types and properties of solution, units of
concentration, ideal and real solutions, Henry's law and
distribution law, colligative properties of dilute
solutions, partial coefficient.

6 hrs

CLO1

a) lonic equilibrium: Proton theory of acids and bases,
ionization of water, pH, determination of pH, titration
curves of weak acids and bases, ionic strength.

b) Chemical equilibrium: Law of mass action, criteria
of chemical equilibrium, determination of equilibrium
constant, application of law of mass action to homog-
enous and heterogeneous equilibrium, Le-Chatelier
principle and its application.

12 hrs

CLO2

a) Thermodynamics: First law of thermodynamics,
work, energy and heat, heat change at constant
volume and constant pressure, reversible, irrevers-
ible, isothermal and adiabatic and spontaneous
changes, enthalpy and heat content, Gibb’s free
energy change.

b) Thermochemistry: Heat of reaction and Hess's law

of constant heat summation.

12 hrs

CLOl1
CLO2
CLO3
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Teaching- Positive g
Learning Assessment Strategy Reinforcement | A
Approach Tasks MR
~IR=1R=15=dk=Xk=XI=
S|l QD@D |[?
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Discussion of Attendance 5%
lecture & Feedback/
overview Class test/ Response _
Question- Quiz/Viva/ 10% Individual =
. . = i)
[ser;ime; Case study discussion | 2 B Sl elgle
Assi / Group O| |l z|al2 =8
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PowerPoint Presentation q,lSCU.SSIOI.l ‘B 2| E < Z|5|©
lecture notes ] Misconception | € =
Websites Midterm Exam 30% check =
Videos/ . Final Exam 50% Summarization
Documentaries of lecture
Scientific
articles Total 100%

Learning References:

1. Principle of Physical Chemistry- Haque and Nawab
2. Physical Chemistry- P. W. Atkins
3. Martin’s Physical Pharmacy- A. Martin and J. Swarbrick
4. Essential of Physical Chemistry- Bahl and Tuli.

Course Code

0916-114

Course Title

Pharmacognosy-I

Year & Semester

1% Year 1%t Semester

Course Credit 3
Credit Hours 42
Total Marks 100

Course Description:

The study of drugs and medicines produced from natural sources like plants and animals is
known as pharmacognosy. The course ‘Pharmacognosy-1” is designed to provide the student
with the basic information about pharmacognosy and phytochemistry. The course also
describes historical background, scopes and various terminologies used in pharmacognosy.
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Course Learning Outcomes (CLOs):

CLO No. -

Upon completion of this course, the students will be able to:

Expected Course Outcomes

CLO1 Outline the basic concept of Pharmacognosy and natural products.

CLO2

Identify drugs from natural origin and their supply, cultivation, collection,
storage along with their special conditions.

CLO3 |Interpret natural products such as carbohydrates, lipids, gums, mucilage and
vitamin containing drugs.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 Vv v v
CLO2 v v v
CLO3 v v v

Course Plan:

Credit Aligned
S.N. Contents of Course Hours to CLOs
General introduction:
(1) Definition, scope, historical background of phar-
macognosy and it’s relation to other disciplines of phar-
1. |macy. 6 hrs CLO1
(i1) History, scope and evolution of Pharmacy, differ- CLO2
ent systems of medicine and the code of ethics of phar-
macists.
Drug literatures and publications: Pharmacopoeia,
2 . . . y
formulary, pharmaceutlcal codex, index, official, unof- 15 hrs CLO1
ficial, non-official and INN drugs (new drugs).
Crude drugs: A general view of their origin, dis-
tribution, cultivation, collection, drying, storage com-
i , i CLO1
3. |merce and quality control, classification of crude drugs, 6 hrs CLO2
evaluation of crude drugs and drug adulteration.
4 Phytochemistry: Extraction, separation (chromato- CLO1
* |graphic techniques) and types of plant constituents, 6 hrs CLO2
primary and secondary metabolites.
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Lipids: Definition, classification, biosynthesis, and
physicochemical properties of lipids (Fats, oils and
waxes), brief studies emphasizing on sources, chemical 9 hrs CLOl
constituents and pharmaceutical uses of castor oil, CLO3
linseed oil, olive oil, peanut oil, chaulmoogra oil and
beeswax.
Vitamins containing drugs: General introduction, cod 3 hrs CLO1
liver oil, shark liver oil and hilsa fish liver oil. CLO3
Carbohydrate and related compounds: Definition,
classification, properties, chemical tests and biosynthe-
Sis.
a. Monosaccharides and oligosaccharides: Glucose,
fructose, sucrose, dextrose etc. 9 hrs CLOl
b.Polysaccharides and  polysaccharide-containing CLO3
drugs: Starch, dextrin, cellulose etc.
¢. Gums and mucilage’s: Tragacanth, acacia, sodium
alginate, agar etc.
Surgical dressing and fibers: Classification, impor-
tance, and brief study of different types of surgical dress- 1.5 hrs CLO3
ings and fibers.
Teaching- Positive g
Learning Assessment Strategy Reinforcement | .
Approach Tasks S § § S oo\° § §
glald|2|g |22
~| OO g S |NO D
@n | — | — AN A A
kY
B
<
=
Discussion of Attendance 5%
lecture & Feedback/
overv_iew Clgss Fest/ Response _
Question- Quiz/Viva/ 10% Individual ;50 .
. . =
Answer Case study discussion 2| 8| g ol o
session . G IR ERE:
Text books Assignment/ roup Cl 55 &lE|S|8
: ~ 5% discussion CHEIC<IE|RO
PowerPoint Presentation . i = § =] < |3
lecture notes ‘ Misconception | g =)
Websites Midterm Exam 30% check =
i . Summarization
Videos/ . Final Exam 50%
Documentaries of lecture
Scientific
articles Total 100%
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Learning References:

1. Pharmacognosy- Tyler and Brady

2. Pharmacognosy- E. P. Claus and V.E. Tyler

3. Trease and Evan’s Pharmacognosy - W.C. Evans
4. Textbook of Pharmacognosy - Mohammad Ali
5. Introduction to Pharmacy- Dr. Md. Shah Amran

Course Code 0231-002

Course Title » English Fundamental
Year & Semester 1% Year 1 Semester
Course Credit 3

Credit Hours 42

Total Marks 100

Course Description:

English is an international language of communication. The purpose of this course is to
improve the English-language proficiency of pharmacy students and to help them to become
confident in reading, writing, speaking, and listening to the English language. With a focus
on scientific literature, the course draws specific attention for the appropriate use of struc-
tures, improvement of practical skills, and the development of scientific writings and

presentation.

Course Learning Outcomes (CLOs):

Expected Course Outcomes

language for scientific writings and presentations.

CLO No. Upon completion of this course, the students will be able to:

CLO1 Demonstrate proficiency in correct English structures in descriptive, narra-
tive, and instructional texts for easy understanding of pharmaceutical courses
Demonstrate their listening and reading skills in English to communicate

CLO2 confidently, effectively and independently in formal and informal situations.

CLO3 Apply the knowledge of theories, methodologies, and ideologies of English

Mapping of Course Learning Qutcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v v v
CLO2 v v v v
CLO3 v v v v
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Course Plan:

Credit Aligned

S.N. Contents of Course Hours to CLOs
Grammar: Noun and pronoun, adjective (articles and
determiners), verb and tense, subject-verb agreement,

1. |clause, and sentence structure, making question 8%8;
(wh-question, yes/no questions, tag question), conjunc- 12 hrs CLO3
tion, preposition, active and passive voice
Reading: Reading comprehension (scanning and skim- CLO1

2. | . .. I . 6 hrs
ming, summarizing, critical reasoning) CLO3
Writing: Basics of paragraph and essay writing, CV CLO1. CLO2

3. . S . 6 hrs ’
writing, cover letter, joining and resignation letter. CLO3
Public communication: Formal and informal English, CLO1

4. |spoken discourse, presentation. 6 hrs CLO2
Improvement of English proficiency:

a) Arguments for and against ideas in discussions and CLO2

5. |writing on different topics. 12 hrs CLO3
b Verbal reasoning, quantitative reasoning and analyti-
cal writing on famous poetry, novel etc.

Teaching- Positive g

Learning Assessment Strategy Reinforcement |
Approach Tasks 2 § oo\° § ?3\" oo\° §
Slq|d| 2|22
= oo g oo
@ | —| — AN A AN
e
]
=
Discussion of Attendance 5%
lecture & Feedback/
overv.iew Clgss t.est/ Response .
Question- Quiz/Viva/ 10% Individual ?n
Answer Case study discussion g8 % ol e
session _ G |2 823 58
Text books Assignment/ 0 roup C1 5 5 & E|E e
: - 5% discussion CIEIZ| <20
PowerPoint Presentation _ : gl 8| & < |H
lecture notes . Misconception | & D
Websites Midterm Exam 30% check =
Videos/ . o Summarization
Documentaries Final Exam >0% of lecture
Scientific
articles Total 100%
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Learning References:

1. Intermediate English Grammar — Raymond Murphy

2. ABC of English Grammar — Jahurul Islam

3. Houghton Miffin English Grammar and Composition - Anne Cole Brown

4. Exercises in Reading Comprehension - E.L. Tibbitts

5. A Handbook of Paragraph Writing — Jahurul Islam

6. From Paragraph to Essay — Maurice Imhoof and Herman Hudson

7. How to Write First Class Business Correspondence — L. Sue Baugh,  Maridell
Fryer and David A. Thomas

8. Model Business Letters, Emails and other documents — Shirley Taylor

9. Function in English — Jon Blundell, Jonathan Higgens and Nigel Middlemiss

10. A course in Listening and Speaking I & II — V. Sasikumar, P. Kiranmai Dutt and

Geetha Rajeeva.
Course Code 0916-115
Course Title _ Inorganic Pharmaceutical Chemistry Lab
Year & Semester 1* Year 1* Semester
Course Credit 1
Credit Hours 28
Total Marks 100

Course Description:

This lab course covers the basics of inorganic pharmaceutical chemistry, including how to
recognize inorganic compounds (salts) and how to test for them, as well as how to prepare
inorganic pharmaceuticals and how to use them in the pharmacy. This course focuses on
qualitative and quantitative analysis of acid and basic radicals.

Course Learning Outcomes (CLOs):

Expected Course Outcomes

CLO No. Upon completion of this course, the students will be able to:
CLOI Handle laboratory apparatus with ensuring general precautions, safety
measures and maintenance.
cLOD Identify unknown inorganic compounds by qualitative and quantitative

measurement of different inorganic salts in samples.

CLO3 |Demonstrate how inorganic pharmaceuticals are manufactured and how they
are used in pharmacies and calibrate and correct use of various types of equip-
ment.
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Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v v v v v v
CLO2 v v v
CLO3 v v v
Course Plan:
Credit Aligned
S.N. Contents of Course Hours to CLOs
1. |Laboratory Safety Rules and Regulations 4 hrs CLO1
2. |Introduction to Laboratory Instruments 4 hrs CLO1
3. |Identification and Use of Laboratory Apparatus 4 hrs CLO1
4 Qualitative analysis of basic radicals: Na, K, Ca, Ag, 4 hrs CLO2
Mn, Fe
5. gualitative analysis of basic radicals: Co, Mg, Al, NH4, 4 hrs CLO2
u
Qualitative analysis of acid radicals: CO3, halides,
6 | Gitrates, SO4, SO3, NO3, etc. 4 hrs Loz
Identification of unknown inorganic salts by qualitative CLOI1.CLO2
7. . 4 hrs ’
analysis. CLO3
Teaching- Positive g
Learning Assessment Strategy | Reinforcement | .
Approach Tasks 2 go %\o S %\o %\o §
gl g|2|2|2 |2
SEERISEE
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: .. R
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ext books Experiment o Group Ol gl Zlg3s §
Laboratory Resul 15.5% discussion <| 52| < Zla|o
manual esult . . E D
Websites Report/khata  [15.5% Mseaneepion f:%
. 0
Videos/ Che(_:k .
Documentaries Viva voce 15.5%| Summarization
Scientific of lecture
articles Total 100%
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Learning References:

1. Modern Inorganic Chemistry- S. Z. Haider

2. Inorganic Chemistry- Lee

3. Textbook of Inorganic Pharmaceutical Chemistry- Rogers

4. Inorganic, Medicinal and Pharmaceutical Chemistry- Block and Wilson
5. Vogel’s Text Book of Quantitative Chemical Analysis, Latest Edition.

Course Code 0916-116

Course Title » Organic Pharmaceutical Chemistry Lab
Year & Semester 1% Year 1% Semester

Course Credit 1

Credit Hours 28

Total Marks 100

Course Description:

This course is complementary part to the theoretical lectures provided by the co-requisite
course. The laboratory is divided into two parts. The first part provides an adequate cover-
age of safety precautions and lab rules that students should strictly follow so that safety can
be achieved in the lab and the experiments are designed to familiarize students with
techniques commonly used in the organic laboratory. The second part provides qualitative
analysis of organic compounds.

Course Learning Outcomes (CLOs):

CLO No. -

Expected Course Outcomes
Upon completion of this course, the students will be able to:

CLO1

Extend their skills about handling of laboratory equipment and their safety
issues.

CLO2

Demonstrate qualitative analysis and purity test of organic molecules and
apply their theoretical knowledge to practical.

CLO3

Identify the melting point of different molecules.

Mapping of Course Learning QOutcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS

CLO1 v v v v
CLO2 v v v v v
CLO3 v v v v
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Course Plan:

Credit Aligned
S.N. Contents of Course Hours to CLOs
L Qualita}tive analysis of organic compounds Rhrs  (CLOI1, CLO2
Detection of elements CLO3
2. |Qualitative analysis of organic compounds 2 h CLO1, CLO2
Identification of functional group (-CO) s CLO3
. %uali.tative. analysis of organic compounds >hrs  |CLOIL, CLO2
entification of functional group (-CO) CLO3
4 Qualitative analysis of organic compounds 2 hrs CLO1, CLO2
" |Identification of functional group (-COOH) CLO3
5 Quali.tative. analysis of organic compounds 2hrs  |CLO1, CLO2
Identification of functional group (Phenol) CLO3
6. Quahtat.We .analys1s of organic compounds: 4 hrs CLO3
Determination of melting points
” Quahtatlve. analysis of organic compounds: 8 hrs CLO3
Test of purity.
Teaching- Positive §
Learning Assessment Strategy Reinforcement | .
Approach Tasks MR BRI
IR BRI R RN RN k)
Sl QD@D
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Learning References:

1. Introduction to Organic Chemistry- Bahl and Bahl
2. Organic Chemistry- Morrison and Boyd
3. Organic Chemistry (Vol I and II)- Finar
4. Fieser’s Reagents for Organic Synthesis — Feiser
5. Vogel’s Text Book of Practical Organic Chemistry, New Edition.

Course Code

0916-117

Course Title

Physical Pharmacy-I Lab

Year & Semester

1% Year 1% Semester

Course Credit 1
Credit Hours 28
Total Marks 100

Course Description:
This course is designed to provide the pharmacy students with practical experiences in
physical pharmaceutical science essential to study relevant course in the next years. The
course also aims to provide students with a fundamental understanding of how to make
various types of solutions as well as practical experience in determining the concentration
of unknown solutions, preparation of primary and secondary standard solutions, and deter-
mination of strength of unknown solution by titration methods, determination of molecular
weight of substances and determination of integral heat of solution.

Course Learning Outcomes (CLOs):

CLO No. -

Upon completion of this course, the students will be able to:

Expected Course Outcomes

CLO1 Develop the practical knowledge for handling laboratory apparatus with
ensuring general precautions, safety measures and maintenance.

Prepare standard solution, solution of specific strength as well as determine
CLO2  [strength of unknown solution, molecular weight, integral heat of solution,
distribution co-efficient and heat of neutralization of substances.

Apply the basic concepts and practical experiences in the pharmaceutical
CLO3 industry as well as research laboratory.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v v v v
CLO2 v v v v
CLO3 v v v Vv v
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Course Plan:

Credit Aligned
S.N. Contents of Course H ourls to ;,gLOs
1 Preparation of primary standard solutions 4 hrs CLO1
' CLO3
5. |Preparation of secondary standard solutions 4 hrs CLO1
CLO3
3 Determination of strength of strong acid and weak acid At CLO1
* |by primary standard base s CLO3
4 Determination of strength of strong base with primary 4 hrs CLO1
" |standard acid CLO3
5 Determination of strength of strong base with strong 4 hrs CLO1
" |acid CLO3
6. Determination of integral heat of solution of KCI,NH4- 4 hrs CLO2
Cl and NaCl
” Determination of heat of neutralization of HCl with 4 hrs CLO2
NaOH
Teaching- Positive g
Learning Assessment Strategy Reinforcement | .
Approach Tasks MEENENERIRE
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articles Total 100%
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Learning References:

1. Handbook of Practical Pharmaceutical Chemistry (A systematic approach to
titrimetric analysis)- R. K. Sing
2. Principle of Physical Chemistry- Haque and Nawab
3. Physical Chemistry- P. W. Atkins
4. Martin’s Physical Pharmacy-A. Martin and J. Swarbrick

5. Essential of Physical Chemistry- Bahl and Tuli

Course Code

0916-118

Course Title

Pharmacognosy-I Lab

Year & Semester

1% Year 1% Semester

Course Credit 1
Credit Hours 28
Total Marks 100

Course Description:

This course will provide students with basic knowledge and understanding of the scientific
name of the medicinal plants, family, synonyms(s), English name, local name, parts used
and also the active constituents of each plant, structure of the main constituents.

Course Learning Outcomes (CLOs):

Expected Course Outcomes

CLO No. Upon completion of this course, the students will be able to:
CLO1 Handle laboratory apparatus with ensuring general precautions, safety
measures and maintenance.
Acquire basic skills in using the microscope to identify several
CLO2  |carbohydrates.
Develop knowledge about crude drug.
CLO3

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v v v v v
CLO2 v v v v v
CLO3 v v v v v v
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Course Plan:

Credit Aligned
S.N. Contents of Course Hours to CLOs

1. |Study on some medicinal plants 4 hrs CLO3
Identification of plant leaves, their botanical name,

2. |nature, and medicinal uses. (Neem, Tulsi, Kalomegh, 4 hrs CLO1
Nayantara, Sarpagandha, Patharkuchi, Arhor) CLO3
Identification of plant leaves, their botanical name, CLO1

3. |nature, and medicinal uses.(MuktaJuri,Tridhara,Datura, 4 hrs CLO3
Arjun,Talacucha,Mandar)

4. |General tests of Carbohydrates (Glucose) 4 hrs CLO2

5. |General tests of Carbohydrates (Fructose) 4 hrs CLO2

6. |General tests of Carbohydrates (Xylose) 4 hrs CLO2

7. |General tests of Carbohydrates (Lactose) 4 hrs CLO2

Teaching- Positive §

Learning Assessment Strategy Reinforcement |

Approach Tasks I B
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Learning References:

1. Pharmacognosy- Tyler and Brady

2. Pharmacognosy- E. P. Claus and V.E. Tyler

3. Trease and Evan’s Pharmacognosy - W.C. Evans
4. Textbook of Pharmacognosy - Mohammad Ali

Course Code 0916-121

Course Title » Organic Pharmaceutical Chemistry-IT
Year & Semester 15 Year 2" Semester

Course Credit 3

Credit Hours 42

Total Marks 100

Course Description:
The course is designed to provide advanced knowledge of organic chemistry to the students
of Pharmacy. The course includes studies of the mechanism of organic reactions, prepara-
tion of organomettallic compounds and the chemistry of natural compounds (carbohydrates,
lipids, amino acids and proteins).

Course Learning Outcomes (CLOs):

CLO No. -

Expected Course Outcomes

Upon completion of this course, the students will be able to:

CLO1 |Design a synthetic pathway of organic compounds applying important organ-

ic reactions.

Demonstrate the structure and physico-chemical properties of different
CLO2  |organometallic compounds.

Describe and apply the knowledge regarding the nature, properties and
CLO3

synthesis of natural products (carbohydrates, lipids and proteins).

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v v v
CLO2 v v v
CLO3 v v v
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Course Plan:

S.N.

Contents of Course

Credit
Hours

Aligned
to CLOs

Mechanism of Organic Reactions: Baeyer-Villiger
and Birch reduction, Clemmensen reduction. Diels
Alder reaction, Eschweiler-Clarke reaction,
Friedel-Crafts alkylation and acylation reaction, Gabriel
synthesis, Gattermann-Koch and Sandmeyer reaction,
Grignard reaction, Hoffman degradation reaction, Man-
nich reaction, Michael and MeerwinPondorf-Verley
reduction, Oppenauer oxidation, Perkin reaction, Refor-
matsky reaction, Reimer-Tiemann reaction, Wittig and
Wolf-Kishner reduction.

12 hrs

CLO1

Organometallic compounds: Preparation of organo-
metallic compounds containing lithium, magnesium,
copper, cadmium, zinc and their importance.

6 hrs

CLO2

Carbohydrates: Chemistry, isomerism, stereochemis-
try, aldoses, ketoses oxidation, effect of alkali, synthesis
of aldoses and ketoses by various methods, optical
activity, hemiacetal and acetal forms of glucose, ring
size determination, disaccharides, structure determina-
tion of polysaccharides, starch, cellulose, glycogen.

6 hrs

CLO3

Lipids: Chemistry, biosynthesis of fats and fatty acids,
catabolism, fatty acid cycle, K-oxidation, ketone bodies,
ketosis, ketourea, ketoacidosis, lactic acid and acidosis,
phosphoglycerides, bile salts.

4.5 hrs

CLO3

Amino acids, Peptides and Proteins: Introduction,
definition, structure, acidity and basicity, iso-electric
point, relations and chemical synthesis of amino acids,
essential and nonessential amino acids, peptide synthe-
sis and denaturation, classification, important reactions,
sequence determination, test of purity, protein as drugs.

13.5 hrs

CLO3
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Learning References:

1. Textbook of Organic Chemistry- Bahl and Bahl

2. Introduction to Organic Chemistry- Bahl and Bahl
3. Organic Chemistry- Morrison and Boyd

4. Organic Chemistry (Vol I and II)- Finar

5. Feisers’ Reagents for Organic Synthesis- Fieser

Course Code

0916-122

Course Title

Physical Pharmacy-I1

Year & Semester

1% Year 2™ Semester

Course Credit 3
Credit Hours 42
Total Marks 100
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Course Description:

Physical pharmacy is a fundamental course that integrates knowledge of mathematics, phys-
ics and chemistry and applies them to the pharmaceutical dosage form development. The
course aims at introducing important pharmacy related physical principles in areas such as
reaction kinetics and stability of pharmaceuticals, phase equilibria, thermodynamics,
electrochemistry, surface and interfacial phenomena and rheology. Physical pharmacy
provides the basis for understanding the chemical and physical phenomena that govern the
in vivo and in vitro actions of pharmaceutical products.

Course Learning Outcomes (CLOs):

CLO No.

Expected Course Outcomes
Upon completion of this course, the students will be able to:

CLO1

Demonstrate reaction kinetics and stability of pharmaceuticals such as chemi-
cal kinetic, drug decomposition, stabilization of drug or medicinal products,
accelerated stability testing.

CLO2

Analyze phase equilibria study, which is about phase, phase rule, thermody-
namic deviation, lyophilization, phase diagram of water and sulphur system
etc.

CLO3

Evaluate the second and third laws of thermodynamics, Gibb's free energy,
conductance of electrolytes, electrode, E.M.F concept, various type of
electrochemical cells, oxidation reduction, relation between electrical and
chemical energies, buffer solution, measurement of pH, potentiometric
titration etc.

CLO4

Develop knowledge about adsorption and interface, Nernst and Zeta poten-
tial, Gibb's equation, surfactant and drug activity etc.

CLOS

Create knowledge about Newtonian and non-Newtonian systems, dilatant
flow, thixotropy, rheologic properties, viscoelasticity, psychorheology, appli-
cation in pharmacy.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS

CLO1 v v v
CLO2 v v v
CLO3 v v Vv v
CLO4 v v v v
CLO5 v v v
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Course Plan:

S.N.

Contents of Course

Credit
Hours

Aligned
to CLOs

Reaction Kinetics and stability of pharmaceuticals:
Chemical kinetics, drug decomposition, stabilization of
medicinal products, accelerated stability testing and
catalysis.

3 hrs

CLO1

Phase equilibria: Phase, components and degree of
freedom, the phase rule, and its thermodynamic devia-
tion, The phase diagram of water and sulphur systems,
partially miscible liquid pails: the phenol and water,
nicotine and water system, Completely miscible liquid
pails and their separation by functional distillation,
Freeze drying (lypophilization).

9 hrs

CLO2

Second and third laws of thermodynamics: Second
law of thermodynamics entropy, Gibb's free energy,
third law of thermodynamics.

3 hrs

CLO3

Electrochemistry:

a) Conductance of electrolytes, concept of E. M. F,
electrode, various types of electrochemical -cells,
relation between electrical and chemical energies,
oxidation-reduction systems, solutions of electrolytes.
b) Electrode and cell potentials, energies involved in
electrode processes; reference electrodes, buffer
solutions, measurement of pH, potentiometric titration,
concentration cell etc.

9 hrs

CLO3

Surface and interfacial phenomena: Adsorption and
interface, Freundlich and Langmuir isotherm, BET
equation, electrical properties of interface, electrical
double layer, Nernst and Zeta potential, Gibb’s equa-
tion, sprhding and surface-active agent emulsifier,
detergents and antifoaming agents, surfactants and drug
activity, surfactants and pharmaceutical products.

9 hrs

CLO4

Rheology: Newtonian and non-Newtonian systems,
yield value, plastic, pseudoplastic and dilatant flow,
thixotropy. Determination of rheologic properties,
viscoelasticity, psychorheology, application in pharma-
cy. Rheologic property of suspension.

9 hrs

CLOS5
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Learning References:

1. Principle of Physical Chemistry- Haque and Nawab

2. Physical Chemistry- Atkins

3. Martin’s Physical Pharmacy- Martin

4. Principle of Physical Chemistry- Haque and Nawab.
5. Elements of Physical Chemistry- Lewis and Glasstone

Course Code 0916-123

Course Title Physiology and Anatomy-I

Year & Semester 1% Year 2™ Semester

Course Credit 3
Credit Hours 42
Total Marks 100
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Course Description:

Physiology and Anatomy-I gives the instruction in the organization, structures, and func-
tions of the human body. The aim of this study is to introduce different parts of the body like
cell, blood, blood circulatory system, heart, liver, lymphoid, digestive system and respirato-
ry system to students. Moreover, this course helps the students to gain in-depth knowledge
about how the chemical and physical functions and maintain the homeostatic conditions that
exist in human body. The topics and contents are designed to focus on all areas of human
physiology as well as human anatomy.

Course Learning Outcomes (CLOs):

Expected Course Outcomes

logical procedures and assays.

CLO No. Upon completion of this course, the students will be able to:
Demonstrate the morphology, coordination and working pattern of different
organs of each system of the human body and describe various procedures of

CLO1 [|laboratory techniques like blood group determination, blood pressure
measurement, blood cell counting and interpret their results.
Analyze and evaluate various homeostatic mechanisms, their imbalances in
CLO2  |human health and determine the potential physiological consequences.
CLO3 Develop skills to recognize and modify clinical, pharmacological and physio-

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 Vv v v
CLO2 v v v
CLO3 v v v
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Course Plan:

¢) Blood pressure (BP): Measurements and regulation
of BP, control of BP (neural and humoral).
d) Regional blood circulation: Pulmonary, hepatic,
cerebral, capillary and coronary circulation.

Credit Aligned
S.N. Contents of Course Hours to CLOs

Cell and tissue:

a. Cell: Structure and function, cell inclusions, cell

division.
L b, Tissue: Definition, classification, structures and func- 6 hrs CLO1

tions of epithelial tissue, connective tissue, muscular

tissue and nervous tissue.

Body fluid: Fluid compartments, volume, and composi- CLO1
2. |tion of ECF, ICF, maintenance and regulation of fluid 3 hrs CLO2

volumes and their compositions. CLO3

Blood:

a) Plasma: Electrolytes, proteins and other organic

constituents.

b) Blood cells: Formation and destruction, cell constitu-

ents, functions of different blood cells. CLO1
3. |c)Hemoglobin: Structure and function, haemo- 9 hrs CLO2

globinopathy, thalassemia. CLO3

d) Anemia: Causes and classification.

e) Blood coagulation and anticoagulation.

) Blood group and transfusion.

Lymph: Composition, function, circulation and func-
4. | tion of lymph nodes and lymphatics. 3 hrs CLOIL

Cardiovascular system:

a) Heart: Structure and properties of cardiac muscles,

conduction system of heart, cardiac cycle, heart sound,

cardiac out-put and ECG. CLO1
5. b) Blood vessels: Type of blood vessels and their 9 hrs CLO2

function. CLO3
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Digestive system: Structure of the different parts of the

alimentary tract, composition, function and regulation CLO1
of the secretion of different digestive juices, digestion 4.5 hrs CLO2
and absorption of food stuffs, movement of alimentary CLO3
tract
Respiratory system: Functional anatomy of the respi-
ratory system, mechanism of respiration, lung volumes
and capacities, gaseous exchange and transport (O2 and
CO02), regulation of respiration (nervous and chemical), CLOl
hypoxia-causes and classification, periodic (abnormal) 6 hrs g%g‘g
breathing, Cheyne- stokes breathing, Kussmaul breath-
ing and breathing at high altitude.
8. Functions of different organs- Liver, spleen, kidney 15 hrs CLO1
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Learning References:

1. Review of Medical Physiology, W. F. Ganong
2. Human Physiology, C. C. Chaterjee
3. A Text Book of Medical Physiology. Gyton

4. Human Physiology, Chakrabarti, Ghos and Sahana
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Course Code 0916-124

Course Title » Pharmacognosy-11
Year & Semester 15t Year 2" Semester
Course Credit 3

Credit Hours 42

Total Marks 100

Course Description:

The American Society of Pharmacognosy defines Pharmacognosy as “the study of the phys-
ical, chemical, biochemical and biological properties of drugs, drug substances or potential
drugs or drug substances of natural origin as well as the search for new drugs from natural
sources.” The course provides an overview of the field of natural product chemistry and is
designed to acquaint the student with the occurrence, chemical constituents and pharmaco-
logical uses of biologically active natural products.

Course Learning Outcomes (CLOs):

Expected Course Outcomes

CLO No. Upon completion of this course, the students will be able to:

Acquire basic knowledge of important medicines originating from nature and
CLO1 |how nature can be a resource for the development of new drugs.

Describe different types of secondary metabolites (alkaloids, glycosides,
CLO2 |volatile oils, resins and tannins), their general properties, classification, test
for identification and isolation techniques.

CLO3 Explain the therapeutic value and toxicology of natural constituents.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS

CLO1 v Vv v
CLO2 v Vv v
CLO3 v v N
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Course Plan:

S.N.

Contents of Course

Credit
Hours

Aligned
to CLOs

Phytochemistry and pharmaceutical uses of the
following plant constituents:

L. Glycosides and glycoside-containing drugs: Defini-
tion, classification and biosynthesis of glycosides.

a) Phenols and phenolic glycosides:
1) Simple phenols: vanilla, capsicum.
i) Tannins: galls or nutgall, hamamelis.
iii) Anthraquinone glycosides: cascara sagrada, aloe,
senna, rhubarb.

b) Saponins, cardioactive drugs and other steroids.
i) Steroidal saponin: sarsaparilla root, ginseng,
glycyrrhiza.
ii) Pentacyclic triterpenoid saponin: liquorice root.
Cardioactive glycosides: digitalis, strophanthus,
iii) squill.
Cyanogenic glycoside: wild cherry, mustard.
iv) Miscellaneous: gentian, valerian root, quassia, fish
v) berries,santonica flower, saffron.

10.5 hrs

CLO1
CLO2
CLO3

I1. Alkaloids:

a) Definition,properties,classification and chemical
tests of alkaloids. Biosynthesis of tropane, quinoline,
isoquinoline and indole alkaloids.

b)Tropane: belladona, stramonium, hyoscyamus and
coca leaf.

¢) Quinoline: cinchona, cusparia bark.

d) Isoquinoline: ipecac, opium, sanguinaria, curare.

e) Indole: rauwolfia, nux vomica, ergot, catharanthus.
f) Imidazole: pilocarpine.

g) Steroidal: veretrumviride, aconite.

h) Norlupinane: lupinus sp.

1) Purine base: coffee, tea and cocoa.

10.5 hrs

CLO1
CLO2
CLO3
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I11. Volatile oils and related terpenoids: Methods of
obtaining volatile oils, chemistry, their medicinal and
commercial uses, biosynthesis of some important vola-
tile oil.

a) Terpenes or sesquiterpenes: turpentine. Alcohols:

coriander, sandalwood, rose. CLOl
b) Esters: peppermint, lavender, rosemary. 10.5 hrs 8%8%
c) Aldehydes: cinnamon bark, lemon peel, lemon

grass.

Ketones: spearmint, caraway, dill, camphor.
d) . .

Phenols: clove, thyme, cinnamon bark, ajowan
©) Ethers: fennel, nutmeg, eucalyptus, anise, cajunut.
) Peroxides: Chenopodium.
g Others: wintergreen, bitter almond.
h)
Poisonous plants and natural pesticides: Datura,
poison hemlock, water hemlock, ipomoea, tobacco,
pyrethrum flower, derris, lonchocarpus, strychnine, 3 hrs CLO3
neem etc.
Phenolic compounds and tannins: Chemical nature CLO1
and tests for tannins, some tannin containing drugs such 3 hrs CLO2
as nutgall and catechu.
Resin and resin combinations: Definition, classifica-
tion, chemical tests and properties. Study of Jalap, 45 hrs 8}:85

cannabis, capsicum, ginger, myrrh, tolu balsam, and
benzoin.
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Course Code 0611-003

Course Title Computer Fundamental
Year & Semester 15 Year 2" Semester
Course Credit 2

Credit Hours 28

Total Marks 80

Course Description:

In this introductory course, students will become familiar with concepts of computer basics
including hardware and peripherals, software, data processing and networking. Students
will gain knowledge on history and development of computers and impact of computers on
society. The overall aim of this course is to provide basic competencies for application of a
computer to everyday tasks.

Course Learning Outcomes (CLOs):

Expected Course Outcomes

CLO No. Upon completion of this course, the students will be able to:

Describe the fundamental concept of computer and its different parts as well
CLO1 [as the usage of computers in pharmaceutical science and society.

Explain the role of software in data processing thereby using the computer for
CLO2  |personal and professional purpose.

Apply various types of networks, network standards, internet system to com-

CLO3 municate with the global society.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLO5S | PLO6 | PLO7 | PLOS

CLO1 v v v v
CLO2 v v v v
CLO3 v v v v v v
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Course Plan:

. Aligned
S.N. Contents of Course Sll:u(?: to
CLOs
Computer basics: Concept of computing, history & CLO1

1. | generations of computer, algorithms & flowcharts, 4 hrs CLO2
types of computers. CLO3
Computer hardware and peripherals: Basics of CLOI
computer hardware, central processing  unit,

2. . . 6 hrs CLO2
input/output devices, memory and storage, network CLO3
devices, computer interfacing.

Software: Software and its classifications, system
software & application software, different operating
systems, computer virus, software maintenance.
1. Word processing (MS word):  Creating, saving
and updating document, components of editor,
document forma tting & printing, advanced
editing facilities, working with table, symbols,
equation, pictures and drawing, envelops,
labels, mail merge.
II. Spreadsheet analysis (MS excel): Concept of
3 spreadsheet, illustration of cell, number and 12 hrs CLO2
’ formatting of cell, insertin g and deleting of row CLO3
& column, changing height & width; freezing
&unfreezing pane, hiding and unhiding of row
and column, paste special, auto fill, working
with formulas, conditional formatting, sorting,
data filtering, chart and graphs, report printing.
III. Presentation software (power point):
Creating, formatting and editing presentation,
inserting and deleting slides, viewing slides,
applying design, slide transaction, animation,
embedding audio & video, slide show.
The Internet: The world wide web, getting connected CLO1

4. |to the web, browsing, search engines, locating 6 hrs CLO2

information on the web, email. CLO3

58



Teaching- Positive g
Learning Assessment Strategy Reinforcement |
=l
Approach Tasks MBI
2IRNKRNINIR
Sl
el =] = NN |
E
=
Discussion of Attendance 5%
lecture & Feedback/
overview Class test/ Response o
Question- Quiz/Viva/ 10% Individual 5
. . o0 o
I;T;SS;‘(’)‘;Y Case study discussion z gl g Sl elgle
; 2= =55
Text books Assignment/ 50, -Group Lm) é g &= 7; §
PowerPoint Presentation 0 .dlSCLISSIOIII ‘s S 2| < E mn|©
lecture notes . Misconception | & )
Websites Midterm Exam 30% check =
Videos/ . o Summarization
Documentaries Final Exam 50% of lecture
Scientific
articles Total 100%

Learning References:

1. Introduction to Computer- Peter Norton

2. Computer Systems- J. Stanley Warford

3. Computer Fundamentals- Dr. M. Lutfar Rahman and
Dr. M. Alamgir Hossain

4. Computers and Business Information Processing- William S. Davis

5. Introduction to Computers- Subramanian
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Course Code 0916-125

Course Title _ Physical Pharmacy-II Lab
Year & Semester 15t Year 2" Semester
Course Credit 1

Credit Hours 28

Total Marks 100

Course Description:

The course aims at introducing important pharmacy related physical principles in areas such
as reaction kinetics. It provides the basis for understanding the chemical and physical
phenomena that govern in vivo and in vitro actions of pharmaceutical products.

Course Learning Outcomes (CLOs):

Expected Course Outcomes

CLO No. Upon completion of this course, the students will be able to:
Extend the skills to handle laboratory apparatus with ensuring general precau-
CLOI tions, safety measures and maintenance and prepare standard solution,
solution of specific strength and different types of buffers.
Analyze viscosity of different liquid and develop knowledge about general
CLO2  |laboratory safety and precautions along with maintenance and documentation
of records in the laboratory.
CLO3 Provide practical experiences to students on the preparation of standard

solution and solution of specific strength from stock solution.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS

CLO1 v v N N v N
CLO2 v v v v
CLO3 v v v v v
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Course Plan:

Credit Aligned
S.N. Contents of Course Hours to CLOs
1. |Determination of viscosity of pure liquids such as glyc-
erin or alcohol using Ostwald viscometer 4 hrs CLO2
2. Study of Yarlatlon of a liquid with temperature using 4 hrs CLO?
Ostwald viscometer
Determination of the strength and titration curve of a CLO1
3. |weak base by pH-metric titration with a strong acid 4 hrs CLO3
4 Determination of the strength and titration curve of a CLO1
* |weak acid by pH-metric titration with a strong base 4 hrs CLO3
5 Determination of solubility of a sparingly soluble salt in At CLOl
* |water by conductance measurement IS CLO3
Determination of Critical Micelle Concentration CLO1
6. (CMC) of ionic surfactant by conductance measurement] 4 hrs CLO3
Determination of dissociation constants of some organ- CLO1
7. |ic weak acids by potentiometric method 4 hrs CLO3
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Learning References:

1. Principle of Physical Chemistry- Haque and Nawab

2. Physical Chemistry- Atkins

3. Martin’s Physical Pharmacy- Martin
4. Essential of Physical Chemistry- Bahl and Tuli
5. Elements of Physical Chemistry- Lewis and Glasstone

Course Code

0916-126

Course Title

Physiology and Anatomy-I Lab

Year & Semester

1%t Year 2" Semester

Course Credit 1
Credit Hours 28
Total Marks 100

Course Description:
This course is designed to provide knowledge on how different physiological processes of

human body works. This will expand information on some

physiological functions

like blood circulatory system, heart activities and blood cell biology. This will also provide
practical knowledge how different systems interact to yield integrated physiological
responses to challenges such as exercise fasting and high altitude and how they can fail.

Course Learning Outcomes (CLOs):

Expected Course Outcomes

CLO No. Upon completion of this course, the students will be able to:
CLO1 Perform, analyze and report on experiment and observations in ~ physiolo-
gy
Analyze heart function by checking key parameters like blood pressure.
CLO2
Develop practical biological skills on different blood cell and its ~ compo-
CLO3 nent.
Mapping of Course Learning Qutcomes to Program Learning Outcomes:
PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v v
CLO2 v v
CLO3 v v
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Course Plan:

Credit Aligned

S.N. Contents of Course Hours t0 CLOs
Microscopically study of different types of blood cells 8 hrs CLO1
L. |(RBC&WBC) CLO3
- . CLOl1
2. |Examination of hemoglobin 4 hrs CLO3
Determination of clotting time 2 hrs CLO3
4. |Determination of bleeding time 2 hrs CLO1
CLO3
5. |Determination of Erythrocytes Sedimentation Rate CLO1

. 4 hrs

(ESR) CLO3
6. | Determination of blood group 4 hrs CLOl1
CLO3
7. |Measurement of blood pressure by sphygmomanometer CLO1
: 4 hrs CLO3
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Learning References:

1. Laboratory manual for Anatomy and Physiology: Connie Allen
2. Practical Book on Human Anatomy and Physiology: Prof. Satish K. Mandlik

Course Code 0916-127

Course Title » Pharmacognosy-1I Lab
Year & Semester 1%t Year 2" Semester
Course Credit 1

Credit Hours 28

Total Marks 100

Course Description:

Pharmacognosy-II Lab is a practical course which is designed to conduct the extraction of
caffeine from tea and coffee, extraction of alkaloid from stramonium, separation of different
compounds from plant extracts by thin layer chromatography, study of volatile oils and
some volatile-oil containing drugs as well as study of alkaloids and some alkaloid-contain-
ing drugs. In this course the students will gain the primary knowledge and practical experi-
ences of the general methods of extraction, isolation, purification and identification of
bioactive natural compounds. Moreover, the students will also get basic idea how to identify
and separate compounds by thin layer chromatography
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Course Learning Outcomes (CLOs):

CLO No. -

Expected Course Outcomes
Upon completion of this course, the students will be able to:

matographic technique.

CLO1 Acquire competency in routine and specialized laboratory skills regarding
extraction and isolation of bioactive compounds as well as thin layer chro-

Analyze experimental results and develop skills for analytical arguments
CLO2 clearly and concisely, both verbally and in writing.

CLO3  |industry as well as research laboratory.

Apply the basic concepts and practical experiences in the next pharmaceutical

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v v v
CLO2 v v v v v
CLO3 v v Vv v v
Course Plan:
Credit Aligned
S.N. Contents of Course Hours to CLOs
1. |Extraction of caffeine from tea leaves 4 hrs CL%}:8§02
2. |Extraction of caffeine from coffee 4 hrs CL(C):I{,8§02
3. |Extraction of alkaloid from Datura stramonium 4 hrs CL(éi,g%O2
Chromatographic techniques: Separation of different
4. |compounds from plant extracts by thin layer chroma- 4 hrs CL%}:8§02
tography
5 Study of volatile oils and some volatile-oil containing CLO1,CLO2
" |drugs: Caraway, clove, cinnamon, peppermint 4 hrs CLO3
Study of alkaloids and some alkaloid-containing drugs:
6 Belladonna, stramonium, cinchona, rauwolfia, tea, CLO1.CLO2
" |coffee, tobacco, ergot, ephedra, nux vomica and areca 4 hrs CLO3
- Study of few important cardioactive drugs: Digitalis, CLO1,CLO2
* |strophanthus and squill 4 hrs CLO3
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Approach Tasks e IS N Y B
SIR=1R=1R ===
S| A QD@D |?
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=
Discussion of Attendance 5%
experiment & : ) Feedback/
overview Evaluation 15.5% Response .
Question- Experiments 330 Individual §n s
Answer session discussion g 3l g SEIR R
Text book . £l Z2lal22| =
Xt DOOKS Experiment 0 _Gm“P Lm) S| 5| &lE|s L
Laboratory 15.5% discussion 2 Ele|<| S50
Result ) . gl ol & <|m
manual Misconception | g | #| 2
Websites Report/khata  [15.5% check &
Videos/ Summarization
Documentaries Viva voce 15.5% of lecture
Scientific
articles Total 100%

Learning References:

1. Comprehensive Organic Chemistry Experiments for the Laboratory
Classroom, Chapter: Caffeine extraction from tea and coffee- Madureira
AM, Viera AJSC and Ferreira MJU.

2. Thin-Layer Chromatography: A Modern Practical Approach- Peter E Wall

3. Pharmacognosy- Tyler and Brady

4. Pharmacognosy- E. P. Claus and V.E. Tyler

5. Trease and Evan’s Pharmacognosy - W.C. Evans

6. Textbook of Pharmacognosy - Mohammad Ali

Course Code 0916-128

Course Title v Oral Assessment- 1
Year & Semester 1% Year 2" Semester
Course Credit 1

Credit Hours 15

Total Marks 100
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Course Description:
Oral Assessment is a Latin expression that was used in Catholic seminary education to refer
to oral exams (it literally means, “living voice”). Oral exams are used not as a substitute, but
as a complementary to written exams. They are a way to ask what is not feasible through the
written format. Ostensibly, the rationale is that teachers can use the oral format to probe,
challenge, and critically assess what a student really knew about a particular topic.

Course Learning Outcomes (CLOs):

CLO No.

Expected Course Outcomes
Upon completion of this course, the students will be able to:

CLO1 Demonstrate the vocal depth of comprehension, critical thinking and prob-
lem-solving skills.

CLO2

Interact with courage and spontaneity beyond nervousness in face-to-face
interview.

CLO3

Present their concepts orally in a methodical manner and demonstrate
preparedness for a future job interview.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLOS
CLO1 v v v v
CLO2 Vv v v Vv
CLO3 v v v v v
Course Plan:
Credit Aligned
S.N. Contents of Course Hours t0 CLOs
1. |All courses of 2nd semester 15 hrs CL%{,8§02
Teaching- Learning Assessment Strategy Positive Reinforcement
Approach Tasks
Discussion of lecture Attendance 10 % Feedback/Response
Overview of courses Viva (Attire, Individual discussion
Question-Answer session Attitude, Speak- Group discussion
Text books PowerPoint ing, Knowledge) | 90 % Misconception check
lecture notes Websites Summarization of lecture
Videos/Documentaries
Scientific articles Total 100%
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Learning References:
1. All textbooks of this semester.

Course Code 0916-211

Course Title _ Pharmaceutical Analysis-I
Year & Semester 2" Year 1% Semester
Course Credit 3

Credit Hours 42

Total Marks 100

Course Description:
This course is devoted to the exploration of principles of qualitative and quantitative analy-
sis, methods expressing the concentrations, principles of volumetric analysis, acid-base
equilibria in aqueous solutions, acid-base titration, and their applications in both solutions
as well as the precipitation equilibria, oxidation-reduction equilibria and applications of
gravimetric methods.

Course Learning Outcomes (CLOs):

Expected Course Qutcomes

CLO No. - Upon completion of this course, the students will be able to:

CLO1 Demonstrate the importance of substance determination and explain the
difference between qualitative and quantitative analysis.

Analyze a strong theoretical and practical grounding in the principles and
practices of analytical chemistry, including different types of titrations and

CLO2 their applications and the fundamentals of gravimetric ~ analysis.
Evaluate in product quality control to maintain accuracy of a product by
CLO3 developing the knowledge about all types of titrations, moisture content

determination, sampling and microbiological analysis of vitamins and antibi-
otics.

Mapping of Course Learning Qutcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS

CLO1 Vv v v v
CLO2 v v v v v
CLO3 v v v v v
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Course Plan:

S.N.

Contents of Course

Credit
Hours

Aligned
to CLOs

Introduction of Pharmaceutical Analysis: Im-
portance of both qualitative and quantitative  analysis
in pharmaceutical quality control. Sampling, precision
and accuracy of representative samples, methods of
expressing concentrations, primary and secondary
standards.

3 hrs

CLO1

Aqueous Acid-Base Titrations: Acid base concepts,
distribution of acid base species with pH of the medium
acid-base titration for determination of weakly acidic
and basic pharmaceuticals. Indicator’s theory, selection
and applications.

9 hrs

CLO2
CLO3

Oxidation-Reduction Titrations: Principles and
concepts. Determination involving potassium perman-
ganate, potassium dichromate and potassium bromide
and iodometric determination, miscellaneous
oxidation and reduction titrations, indicators and appli-
cations.

9 hrs

CLO2
CLO3

Complexometric Titrations: Introduction, complexes
and chelates, stability of complex ions, titrations based
on complex formation types of complexometric
titrations technique employed in chelatometric titration,
methods of end point detection, titration selectivity and
masking reagents.

7.5 hrs

CLO2
CLO3

Non-aqueous Acid Base Titrations: Theoretical
considerations and principles, of Bronsted Lowry
theory of acids and bases, non-aqueous solvents. Titra-
tion of weak acids and weak bases applications and
scope of non-aqueous titration.

6 hrs

CLO2
CLO3

Determination of Moisture Content in Pharmaceuti-
cal products: Principle and scope, physical and chemi-
cal methods of water determination. Karl-Fischer
principle. Procedure, chemistry, methodology, equip-
ment, end point defection and limitations.

4.5 hrs

CLO2
CLO3

Principles of Microbiological analysis of Antibiotics
and vitamins: Definition, factors affecting the microbi-
al contamination, principles of microbiological analy-
sis, bioassay of antibiotics, vitamins, microbial

count for antacids and water.

3 hrs

CLO3
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Learning Assessment Strategy Reinforcement % 3
Approach Tasks - § oo\° S § oo\° §
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= oo g oo |o
@ | —| — AN (AN
E
=
Discussion of Attendance 5%
lecture & Feedback/
overview Class test/ Response o
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Text books Assignment 50, ) . - g S| &gl e
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Videos/ . o Summarization
Documentaries Final Exam 50% of lecture
Scientific
articles Total 100%

Learning References:

1. Quantitative Pharmaceutical Analysis (Vol I &II)-Chatten
2. A Textbook of Pharmaceutical Analysis — K. A. Connors
3. Quantitative Inorganic Analysis (Vol I & II)- Vogel

4. British Pharmacopoeia

5. United State Pharmacopoeia.

Course Code

0916-212

Course Title

Microbiology and Immunology

Year & Semester

2" Year 1%t Semester

Course Credit 3
Credit Hours 42
Total Marks 100
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Course Description:

Microbiology involves the study of microscopic organisms, such as bacteria, viruses, algae,
archaea, fungi and protozoa. It includes the fundamental principles of Microbiology exam-
ining the microorganisms that occupy our planet and their effects on the biosphere and their
impact on human and the environment. This course includes various groups of microorgan-
isms, their structure, evolution, characteristics, classification, general principles of growth,
pathogenicity and the functions of microorganisms. Microscopy with basic microbiological
techniques such as sterilization, staining procedures, culture methods are also included in
the course that is to be applied in the laboratory for identification of unknown bacteria. The
immunology part of this course has been designed to teach students about the core ideas of
the immune system's defense against pathogens.

Course Learning Outcomes (CLOs):

Expected Course Outcomes

CLO No. Upon completion of this course, the students will be able to:

Describe the general principles of microorganisms, history of evolution, the
CLO1  [nature of pathogenesis, laboratory diagnosis, transmission, prevention and
control of microbial diseases common in the country.

CLO2 Demonstrate that microorganisms have an indispensable role in the environ-
ment, including elemental cycles, biodegradation, etc.

Develop the general knowledge regarding immune system against microor-

CLO3 .

ganisms.

Develop the practical knowledge how to handle microscope, sterilization
CLO4 procedures and culture of bacteria.
CLOS Apply the basic concepts of microbiology in different fields such as medical,

industrial, environment, genetics, agriculture, etc.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v Vv
CLO2 v v v v
CLO3 v
CLO4 v v
CLO5 v v v
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Course Plan:

Credit Aligned
S.N. Contents of Course Hours t0 CLOs
Introduction:
a) Historical development, scope of microbiology with
special reference to pharmaceutical sciences.
1 b) Microscopy: Bright field, dark field, fluores- g%gi
" |cence, phase contrast and electron microscopy. Micro- 6 hrs CLOS
scopic examination of microorganisms, wet mount and
hanging drop techniques. Microbial staining.
Virus:
a) General properties, classification and nomenclature,
morphology, multiplication and cultivation.

2. | . CLO1
b) Bacteriophage: Morphology and life cycle. 12 hrs CLO2
¢) SARS-Cov-2: Morphology, genome organization, CLO5
life cycle, pathogenesis, and prevention.

Bacteria

a) General characteristics of bacteria.

b) General and cellular morphology - size, shape, fine

structures and movement.

¢) Cultivation of bacteria: Nutritional requirements,

factors affecting growth, bacteriological media. CLOI1

3. |d) Reproduction and growth: Modes of cell division, 12 hrs 8%842‘
normal growth cycle, growth curve, synchronous CLO5
growth and measurement of growth.

e) Pure culture and cultural characteristics: Methods of

isolation, maintenance and preservation of pure

cultures, colony characteristics and characteristics of

broth culture.

a) Fungi: Morphology, classification, pharmaceutical CLO1

4. |importance, etc. 6 hrs CLO2
b) Brief study of rickettsia and actinomycetes. CLO5
Fundamentals of immunology:

a) Immunity, immune response, types of immunity,
antigens, haptens and antibodies CLO3
S b) Hypersensitivity reactions: Introduction, immediate 6 hrs CLOS5

hypersensitivity (type I, II and III) and delayed hyper-
sensitivity (type 1V)
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Learning References:
1. Microbiology- Pelczar, Kreig and Chan
2. Microbiology-Application and Concept- Pelczar, Chan and Krieg
3. Microbiology: An Introduction- Tortora, Funkee and Case
4. Pharmaceutical Microbiology- Harris
5. Modern Medical Microbiology- M. R. Choudhury
6. Prescott and Dunn’s Industrial Microbiology
7. Kumar S, Nyodu R, Maurya VK, Saxena SK. Morphology, genome orga-

nization, replication, and pathogenesis of severe acute respiratory syndrome coro-

navirus 2 (SARS-CoV-2). Coronavirus Disease 201 (COVID-19). 2020:23.

A text book of Immunology- A K Akram
8. Review of Medical Microbiology and Immunology- Warren Levinson.
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Course Code

0916-213

Course Title

Physiology and Anatomy-I1

Year & Semester

2" Year 1t Semester

Course Credit 3
Credit Hours 42
Total Marks 100

Course Description:
Physiology is a branch of biology that deals with the study of how the systems of the body
work and the ways in which their integrated cooperation maintains life and health of the
individual. It explains the physical and chemical factors that are responsible for the origin,
development and progression of life. Physiology also describes the specific characteristics

and mechanism of the human body that make it a living being.

Course Learning Outcomes (CLOs):

Expected Course Outcomes

ic pathway of human body.

CLONo. - Upon completion of this course, the students will be able to:
CLO1 Demonstrate the structure and functional properties of different organ system
CLO? Identify the hormonal regulation and control on different organ system and
disorder of endocrine glands.
Evaluate the factors affecting body temperature and study of various metabol-
CLO3

Mapping of Course Learning Qutcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v v v v v v
CLO2 Vv v v Vv v
CLO3 v v v v
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Course Plan:

Credit Aligned
S.N. Contents of Course Hours to CLOs
Nervous system: Properties of nerve, cells, nerve
impulses and their transmissions, reflex action, princi-
L pa.l afferent and effgrent paths of CNS, functions of 9 hrs CLO1
spinal cord and brain, the autonomic nervous system,
properties of synapses and synaptic transmission.
Metabolism: Metabolism of fats, carbohydrates,
) . S . . CLO1
. |protein and nucleoprotein, vitamins and minerals, their 6 hrs CLO3
physiological properties and function,
Excretory system: Structure and function of kidney,
composition and formation of urine, renal circulation,
3. |renal regulation of acid base balance, renal diseases and 6h
kidney function tests, physiology of micturition, artifi- s CLOIL
cial kidney: basic principles, method and applications.
Temperature control: Heat production and heat dissi-
4 pation, hypothalamus anq nervous factors .mvolved in 6 hrs CLO3
body temperature regulation, function of skin.
Endocrine glands: Structure and functions of thyroid,
o CLO1
5, |parathyroid, pituitary and adrenal glands, hypothalamus 9 hrs CLO2
and pancreas.
Reproduction: Structure and function of testis, ovary,
6 uterus and placenta, menstrual and oestrous cycles, 6h CLO1
* |diagnosis of pregnancy, oestrogen, progesterone, andro- s CLO2

gens and gonadotropic hormones.
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Learning References:

1. Human Physiology (Vol I & II)- C. C. Chatterjee
2. Textbook of Medical Physiology — Guyton and Hall.
3. Review of Medical Physiology— W. F. Ganon
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Course Code

0916-214

Course Title

Basic Pharmaceutics

Year & Semester

2" Year 1t Semester

Course Credit 3
Credit Hours 42
Total Marks 100

Course Description:

Basic Pharmaceutics discuss the physicochemical principles of preformulation, excipients
for pharmaceutical dosage forms and pharmaceutical incompatibility. It integrates the phys-
ical, chemical and mathematical principles to introduce terminologies, theories, calculations
and strategies of formulation design and quality control. The commonly used pharmaceuti-
cal ingredients, methods of preparation, manufacturing and quality evaluation are also intro-

duced.

Course Learning Outcomes (CLOs):

Expected Course Qutcomes

development/modification of pharmaceutical products.

CLO No. - Upon completion of this course, the students will be able to:

CLO1 Describe fundamental principles of drug development in terms of preformula-
tion study, compounding and dispensing of drugs, pharmaceutical calculation
and excipients as well as pharmaceutical incompatibility study.

LO2 Evaluate the quality attributes of product development such as particle size

CLO and the characterization of different types of disperse systems.

Apply knowledge and skills of pharmaceutics to professional practice (e.g.

CLO3 basic compounding by pharmacists), and patient-centric product research and

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v v v v

CLO2 v v v v v v

CLO3 v v v v
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Course Plan:

S.N.

Contents of Course

Credit
Hours

Aligned
to CLOs

Basic principles of compounding and dispensing:
Weighing, measures and units, calculation for com-
pounding and dispensing, fundamental operation in
compounding, current good pharmaceutical practices in
compounding and dispensing, containers and closures
for dispensed products, responding to the prescription
and ailing of dispensed medications.

3 hrs

CLO1
CLO3

Pre-formulation: Preliminary evaluation and molecu-
lar optimization, bulk characterization of the material,
crystallinity and polymorphism, thermal properties,
hygroscopicity, particle characterization, bulk density,
powder flow properties, solubility analysis, pKa deter-
minations, pH solubility profile, effect of temperature,
solubilization, partition coefficient, dissolution, stabili-
ty analysis, solution stability and solid state stability.

7.5 hrs

CLO1
CLO3

Pharmaceutical excipients: Chemistry, physical prop-
erties and uses of the following excipients: acidifying
agents, aerosol propellants, air displacement agents,
alkalizing agents, anti-foaming agents, anti-microbial,
preservatives, anti-oxidants, buffering agents, chelating
agents, colors, complexing agents, desiccants, emulsi-
fying agents, flavoring agents and perfumes, glidants,
anti-caking agents, humectant, ointment bases, plasti-
cizer, solvents, stiffening agents, tablet binders, tablet/
capsule lubricants, tablet disintegrants, tonicity agent,
water repelling agent, wetting and solubilizing agents.

10.5 hrs

CLO1
CLO3

Disperse system: The colloidal state: Classification of
colloids, properties of colloidal sols, electrical double
layer, origin of the charge, stability of colloids, viscosity
of colloids, coacervation, dialysis, properties of gels.

4.5 hrs

CLO2
CLO3
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Pharmaceutical calculation: Mathematical principles,
common and decimal fractions, exponents and power
and root, logarithmic calculations, reducing and enlarg-

ing formula, ratio and proportion, percentage calcula- CLOI
i ) X 6 hrs CLO3
tions, ration strength, concentration measurement. Dose
calculation, specific volume, specific gravity, specific
density.
Micromeritics: Importance of particle size determina-
tion, different means of expressing particles size, meth-
ods of particle size determination: optical and electron
microscope studies, Coulter-counter methods, laser
_ studi r-counter me oh CLO2
beam technique, sieve analysis, sedimentation methods, Is CLO3
particle shape and surface area: measurement of particle
surface area.
Pharmaceutical incompatibility: Definitions, classifi-
cation, causes of incompatibilities, different types of 451 CLO1
incompatibility, effect of incompatibilities and their -2 TS CLO3
method of correction.
Teaching- Positive g
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Learning References:

1. Dispensing for Pharmaceutical Students- Cooper & Gunn

2. American Pharmacy- Sprowl.

3. Remington’s Pharmaceutical Sciences-AR Gennaro

4. Dispensing of Medication- Husa & martin

5. Pharmaceutical Practice- Aulton

6. An introduction to Pharmaceutical Formulations- Fishburn

7. An introduction to Pharmaceutical Productions- Polderman

8. Pharmaceutical Calculations-Mitchell J. Stoklosa, Howard C. Ansel.
9. The Extra Pharmacopoeia- Martindale

10. Tutorial Pharmacy- Cooper & Gunn

Course Code 0222-001

Course Title History of the Emergence of Bangladesh
Year & Semester 2" Year 1* Semester

Course Credit 2

Credit Hours 28

Total Marks 80

Course Description:

History of the Emergence of Bangladesh is the study of the Bangladesh liberation war also
known as Bangladesh war of independence and that was a revolution and armed conflict
sparked by the rise of the Bengali nationalist and self-determination movement in what was
then East Pakistan in 1971. The Course discusses about the struggling life of Bangabandhu
Sheikh Mujibur Rahman and the others freedom fighter. The course also introduces about
various self-righteous movements which happens during 1947-1971.

Course Learning Outcomes (CLOs):

Expected Course Outcomes

CLONo. - Upon completion of this course, the students will be able to:
CLO1 Develop their understanding of history of Bangladesh and its liberation war.
CLO2 Identify the major contemporary issues of liberation war and do research on
it.
CLO3 Create patriotism among them and contribute to build a developed country.
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Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v v Vv v
CLO2 v v v
CLO3 v
Course Plan:
Credit Aligned
S.N. Contents of Course Hours to CLOs
A brief survey of socio-political condition of pre-parti- CLO1
L tion India since 1905 2 hrs CLO2
2. |Partition of India in 1947 3 hrs CLO1,CLO2
Language movement CLO1,CLO2
3. 2 hrs CLO3
4. |Political parties and political personalities. 3 hrs CLO1,CLO2
5. |Disparity between two wings of Pakistan 3 hrs CLO1,CLO2
6. |Military rule of Ayub Khan (1958-1969) 3 hrs CLO1,CLO2
7. | The six-point movement 2 hrs CLO1,CLO2
CLO3
8. [Mass upsurge of 1969 and fall of Ayub Khan 2 hrs CLO1,CLO2
9. |Military rule of 1969 and Yehiya Khan 2 hrs CLO1,CLO2
10. |General election of 1970 2 hrs CLO1,CLO2
The historic speech of 7 March by Bangabandhu Shaikh
11. Mojibur Rahman and Non-cooperation movement 2 hrs CL%i’ggoz
Genocide of 25 March, Mujibnagar government, the
12. |beginning of Liberation War and the emergence of 3 hrs CLO1,CLO2
Bangladesh CLO3
f he ‘Mukti Bahine’ ith, -
13, Surrende.r of arms by the ‘Mukti Bahine’ and withdraw | hrs CLO1.CLO2
al of Indian forces CLO3
14. | Constitution of Bangladesh. 1 hrs CLO1,CLO2
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Learning References:

1. K.B. Sayeed, Political System of Pakistan.
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Course Code

0916-215

Course Title

Pharmaceutical Analysis-I Lab

Year & Semester

2" Year 1% Semester

Course Credit 1
Credit Hours 28
Total Marks 100

Course Description:

The course is designed to provide the student with basic information about practical analyti-
cal chemistry. This course introduces the equipment as well as the experimental techniques
of quantitative analysis and helps the students to develop skills in their use. It is a practical
picture of the theoretical course, exemplified by doing various experiments in acid base
titrations in aqueous and non-aqueous solutions, precipitation titration, reduction oxidation
titration and their applications.

Course Learning Outcomes (CLOs):

Expected Course Outcomes

CLO No. Upon completion of this course, the students will be able to:
CLO1 Describe the exploration of principles of quantitative analysis in aqueous,
non-aqueous solutions, precipitation, complexation and redox reaction.
CLO? Identify the different types of glassware and chemicals available in the analyt-
ical lab and their uses.
Develop the knowledge to identify the different types of indicators available
CLO3 and the pH range at which they can be used.

Mapping of Course Learning Qutcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v v v
CLO2 v v v v v
CLO3 v v v v
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Course Plan:

Credit Aligned
S.N. Contents of Course Hours to CLOs
1. |Assay of acetyl salicylic acid in aspirin tablets 4 hrs CL(()J%J,S%OZ
2. |Determination of potency of penicillin tablets 4 hrs CLO1,CLO2
3. |Non- aqueous assay of phenobarbitone tablets 4 hrs CLOI1,CLO2
) CLO3
4. |Assay of sodium bicarbonate 4 hrs CLO1,CLO2
CLO3
5, |Assay of aluminum hydroxide gel 4 hrs CLO1,CLO2
CLO3
6. |Assay of magnesium and aluminum from antacid prepa- 4 hrs CLO1
ration CLO3
7. |Determination of saponification value 4 hrs CLOI
. CLO3
Teaching- Positive g
Learning Assessment Strategy Reinforcement |
Approach Tasks MY
SIR=1R=1RTdR=2 =N k=
Ol QL[ R|®?|®
~| O O 8 (=3 Rl fe]
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overview Evaluation 15.5% Response .
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£l Z2lal22| =
Text books Experiment , .Group (i 5| 2l g5 |8
Laboratory 15.5% discussion 2 EISI< SO
Result . . g 2| = < |H
manual Misconception | g =
W@bsnes Report/khata  |15.5% check 2
Videos/ Summarization
Documentaries Viva voce 15.5% of lecture
Scientific
articles Total 100%
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Learning References:

1. Quantitative Pharmaceutical Analysis (Vol I &II)-Chatten
2. A Textbook of Pharmaceutical Analysis — K. A. Connors
3. Quantitative Inorganic Analysis (Vol I & II)- Vogel

4. British Pharmacopoeia
5. United State Pharmacopoeia

Course Code

0916-216

Course Title

Pharmaceutical Microbiology Lab

Year & Semester

2" Year 1% Semester

Course Credit 1
Credit Hours 28
Total Marks 100

Course Description:

This course includes the culturing, examination, and identification of microorganisms
including bacteria, fungi, yeasts, etc. The microbiology has a crucial role in effective infec-
tion prevention and control (IPC). This course mainly focuses on preparation of bacterial
media, culture of bacteria, identification and characterization of bacteria, preparation of

pure cultures and its identification etc.

Course Learning Outcomes (CLOs):

CLO No.

Expected Course Qutcomes
Upon completion of this course, the students will be able to:

CLO1 Demonstrate the preparation of bacterial media, culture, staining and count of
bacteria and identification of bacteria or fungi.

Analyze experimental results clearly and concisely, both verbally and in

CLO2 writing.
Acquire knowledge and skill on the handling of various instruments like
CLO3 microscope, autoclave, hot air oven, laminar air flow, bacteriological incuba-

tor and colony counter with ensuring general precautions, safety measures
and maintenance.
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Mapping of Course Learning Qutcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLOS
CLO1 v v v
CLO2 v v
CLO3 v v v v
Course Plan:
Credit Aligned
S.N. Contents of Course Hours to CLOs
1. |Preparation of bacterial media 4 hrs CLO1
2. Culture of bacteria 4 hrs CLO2
Identification and characterization of bacteria CLO1.CLO2
3. 4 hrs CLO3
Preparation of pure cultures and its identification CLO1,CLO2
4. 4 hrs CLO3
- : CLO1,CLO2
5. Staining of bacterial cells and spores 4 hrs CLO3
Bacterial count CLO1,CLO2
6. 4 hrs CL,O3
Identification and characterization of fungus CLO1,CLO2
7. 4 hrs CLO3
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Learning References:

1. Microbiology- Pelczar, Kreig and Chan

2. Microbiology: An Introduction- Tortora, Funkee and Case

3. Pharmaceutical Microbiology- Harris

4. Modern Medical Microbiology- M. R. Choudhury

Course Code

0916-217

Course Title

Physiology & Anatomy-1I Lab

Year & Semester

2" Year 1*t Semester

Course Credit 1
Credit Hours 28
Total Marks 100

Course Description:

It is a study of the structure and function of the human body including cells, tissues, and
organs of the following systems: endocrine, cardiovascular, respiratory, digestive, urinary,
and reproductive. Emphasis is on interrelationships among systems and regulation of physi-
ological functions involved in maintaining homeostasis.

87



Course Learning Outcomes (CLOs):

CLO No. -

Expected Course QOutcomes
Upon completion of this course, the students will be able to:

CLO1

Describe and integrate knowledge about the functions and needs of the
various tissues, organs, and organ systems, and explain how they relate to
health and common pathologies and their pharmacological treatments in the
context of disease, trauma, and exercise.

CLO2

Measure basic physiological parameters, perform basic analyses, and inter-
pret the data, considering the limitations of the morphology on the conclu-
sions that can be drawn.

CLO3

Integrate knowledge of skills in human physiology with other areas of science
such as sport and exercise science, and paramedical courses.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS

CLO1 v v v
CLO2 v v
CLO3 v v v

Course Plan:

Credit Aligned

S.N. Contents of Course Hours to CLOs
1. |Differential count of RBC. 4 hrs CLO1
2. | Differential count of WBC. 4 hrs CLOl1
3. | Demonstration of the effects of drugs on toad heart 4 hrs CLO1
4 Demonstration of the effects of electrolytes (Na+, K+, A CLOI

' |Ca2+ etc.) on toad heart. s

CLOl1
5. |Recording of respiration by stethograph. 4 hrs CLO2
CLO3
. . CLOl
6. |Recording Oxygen Level by Pulse Oximeter. 4 hrs CLO2
CLO3
. . CLO1
7. |Estimation of blood sugar in normal person. 4 hrs CLO?2
CLO3
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Learning References:
1. Textbook of Medical Physiology- JE Hall, AC Guyton
2. Laboratory manual for Anatomy and Physiology: Connie Allen
3. Practical Book on Human Anatomy and Physiology:
Prof. Satish K. Mandlik

0916-221
Pharmaceutical Analysis —I1
2" Year 2" Semester

Course Code

Course Title

Year & Semester

Course Credit 3
Credit Hours 42
Total Marks 100

Course Description:

This course focuses on the principles, practical and analytical aspects of several types of
chromatography and spectroscopy to solve experimental problems. This course helps
students to know how to use chromatography as an analytical tool for establishing the com-
ponents of a drug's formulation, enabling researchers to quantify the formulation and
discover whether there are any impurities in a product. The course describes the application
of different spectroscopic techniques to identify and quantify experimental samples and
build the ability within the students to solve the structure related problems through
interpretation of spectral data.
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Course Learning Outcomes (CLOs):

Expected Course Outcomes

CLO No. - . . .
Upon completion of this course, the students will be able to:
Describe the fundamentals of radioactivity, natural and radioactivity, radioac-
CLO1 tive decay, different types of radiation, radiation detection and their measure-
ments.
Analyze and evaluate the interpretation of spectra, chromatograms, and effect
CLO2 of impurities on the quality and behavioral pattern of drugs as well as the
quantitative & qualitative analysis of drugs using various analytical instru-
ments.
CLO3 Develop basic practical skills using instrumentation techniques for structural

determination and quality control.

Mapping of Course Learning Qutcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLOG6 | PLO7 | PLOS
CLO1 v v
CLO2 v v v
CLO3 v v v Vv v v
Course Plan:
Credit Aligned
S.N. Contents of Course Hours to CLOs
Separation technique:
a) Introduction, principles, procedures and theories of
column chromatography and gel filtration techniques, CLOI1
thin layer chromatography, ion exchange chromatogra-
L. . - 24 hrs CLO2
phy methods of detection and applications. CLO3

b) HPLC: Introduction, theory and principle, instrumen-
tation, characteristics of stationary and mobile phases,
reversed phase HPLC and application.
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Instrumental methods of analysis:

a) Polarimetry: Introduction, origin of optical rotation,
molecular requirements for optical rotator power, meth-
ods used in polarimetry instruction and application.

b) Fluorometry: Introduction, theory and principle of

CLOI1,CLO2
fluoroscence, and chemical structure spectro-photome- 9 hrs CLO3
try, application, factors influencing intensity of fluores-
cence and application of fluorometry in pharmaceutical
analysis.

Radiochemical methods of analysis:
Fundamentals of radioactivity, natural and induced
radioactivity, radioactive decay, different type of radia-
tion, radiation detection and their measure- CLO2
ment, principles of Geiger-Muller and Scintillation 9 hrs CLO3
counter, radioactivation and isotope dilution analysis,
characterization, methodology and use of radioisotope
in pharmaceutical research.
Teaching- Positive g
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Learning References:

1. Pharmaceutical Chemistry (Vol I & II)- L.G. Chatten

2. A Textbook of Pharmaceutical Analysis— K. A. Connors

3. Quantitative Inorganic Analysis- A.J. Vogel, G Svehla

4. Quantitative Analysis — V.N. Alekseev

5. Elementary Organic Spectroscopy: Principles and
Chemical Applications — Y.R. Sharma

Course Code 0916-222

Course Title _ Medicinal Chemistry-I
Year & Semester 2" Year 2" Semester
Course Credit 3

Credit Hours 42

Total Marks 100

Course Description:

Medicinal Chemistry is the science that deals with the discovery or design of new therapeu-
tic chemicals and their development into useful medicines. Medicinal Chemistry is pivotal
in the design, synthesis and evaluation of new medicines. It is an interdisciplinary field of
study combining aspects of organic chemistry, physical chemistry, pharmacology and medi-
cines. This course describes the stereochemistry, mechanism of different type of reactions,
basic structure of compounds, synthesis of new compounds, investigations of their relation-
ships between the structure of natural or synthetic compounds and their biological activities.

Course Learning Outcomes (CLOs):

Expected Course Qutcomes

CLO No. - Upon completion of this course, the students will be able to:

Demonstrate the basic structure, properties and synthesis of natural or
CLO1 synthetic products and their uses.

Describe the stereochemistry of different molecules and apply the knowledge

CLOz | drug design.

Relate the structure and physical properties of drugs to their pharmacological

CLO3 activity.

Develop the knowledge in the overall process of drug discovery and apply
CLO4 |them in product development in pharmaceutical industry as well as research
laboratory.
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Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1

PLO2

PLO3

PLO4

PLOS

PLO6 | PLO7 | PLOS

CLO1

v

v

CLO2

CLO3

v
v

v

CLO4

UENEN

Course Plan:

S.N.

Contents of Course

Credit
Hours

Aligned
to CLOs

Stereochemistry:

a. Geometrical isomerism of alkenes and cyclic com-
pounds, cis-trans and (E), (Z) systems of nomenclature.
b. Conformational isomers, conformation of open chain
and cyclic compounds—

c. Chirality of molecules, enantiomer, diastereomer,
racemic modification, meso compounds, (R) and (S)
configuration, sequence rule and optical rotation.

d. Strereoselective and stereospecific reaction.

e. Pharmaceutical importance of stereochemistry study.

13.5 hrs

CLO2

Chemistry of Natural Products:

a. Alkaloids: Occurrence, isolation, classification and
properties of alkaloids. Structure determination, synthe-
sis and physiological activities of ephedrine, nicotine,
atropine and morphine.

b. Terpenoids: Occurrence, isolation and classification.
Synthesis of geraniol, citralionones and amyrin.

7.5 hrs

CLO1
CLO4

Chemistry and structure activity relationship (SAR)
of the following drugs: Sedative-hypnotics, anti-hista-
mines, antibiotics and analgesics

13.5 hrs

CLO1
CLO3
CLO4

Introduction to common essential drugs: Preparation
and uses of salicylic acid, aspirin, paracetamol, benzoic
acid, benzylbenzoate, sulfa-drugs, PABA, isoniazid,
halothane, enflurane, methoxyflurane, etc.

7.5 hrs

CLO1
CLO4
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Learning References:

1. Textbook of Organic Chemistry- Bahl and Bahl
2. Organic Chemistry- Morrison and Boyd
3. Organic Chemistry (Vol I and II)- Finar
4. Feisers’ Reagents for Organic Synthesis- Fieser
5. A Textbook of Medicinal Chemistry- Wilson and Gisvold

6. Medicinal Chemistry- Burger

Course Code

0541-223

Course Title

Mathematics and Statistics

Year & Semester

2" Year 2"! Semester

Course Credit 3
Credit Hours 42
Total Marks 100

Course Description:

The basic mathematics and statistics course provide the fundamental knowledge and skills,
and the basis for more advanced work later on. The core material is covered for developing
the capacity to learn and apply mathematical and statistical ideas. It will also develop the
capacity of students to formulate and analyze problems and to interpret scientific evidence
using appropriate statistical methodology.
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Course Learning Outcomes (CLOs):

CLO No Expected Course QOutcomes
T Upon completion of this course, the students will be able to:
CLO1 Develop the basic knowledge of mathematics and statistics.
Analyze the mathematical and statistical literature of various types, including
CLO2 survey articles, scholarly books, and online sources.
Apply the knowledge on mathematical and statistical thinking, training, and
CLO3 |approach to problem solving, on a diverse variety of disciplines.

Mapping of Course Learning Qutcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v v v
CLO2 v v v v v
CLO3 v v v v v v
Course Plan:
Credit Aligned
S.N. Contents of Course Hours to CLOs
a) Function and Graph: Function and various types of
functions, Sketch thegraph of different Functions,
exponential and logarithmic curves.
b) Differentiation: Rate of process, rules of differentia- CLO1
1 t%on, successwe and partial differentiation, differentia- 18 hrs CLO2
tion of a function. CLO3
¢) Integration: Rules of integration- integration as a
summation, integration by partial fraction, graphical
integration, find the area under a curve
Coordinate Geometry: Rectangular co-ordinates,
determination of slope, intercept and points of intersec-
tion, changes of axes, First degree and second-degree CLOl
2. |equation, standard equation of circle, ellipse, parabola 6 hrs CLO2
and hyperbola CLO3
etc.
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Matrix: Addition, subtraction and multiplication of
matrices, unit matrix, row transformation (finding rank CLOI
of matrix), determinants, inverse of a matrix, solutions 6 hrs CLO2
of system of linear equations. CLO3
a) Introduction to statistics: Scope and application of
statistics in pharmaceutical sciences.
b) Collection, tabulation and graphical representation of
data.
¢) Measures of central tendency: Arithmetic mean,
geometric mean, harmonic mean, weighted mean, CLO1
median and mode, this application in pharmacy. 12 hrs CLO2
d) Measures of dispersion: Range, mean deviation, CLO3
standard deviation, variation, coefficient of variation,
and their application in pharmaceutical preparation.
¢) Probability: Laws of addition and multiplication.
Teaching- Positive §
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Learning References:

1. Calculus by Howard Anton (10th edition).

2. Matrix Analysis and Applied Linear Algebra - Carl D. Meyer.

3. Basic Concept of Probability and Statistics- J. L. Hodges, Jr.
and E. L. Lehmann (2nd Edition)

4. College Linear Algebra- Professor Md. Abdur Rahman

5. Differential and Integral Calculus- Das and Mukherzee.

6. Statistics and Probability- M. Nurul Islam

Course Code 0916-224

Course Title _ Pharmacology-I
Year & Semester 2" Year 2" Semester
Course Credit 3

Credit Hours 42

Total Marks 100

Course Description:

Pharmacology is the study on drugs, how a drug affects a biological system and how the
body responds to the drug. The discipline encompasses the sources, chemical properties,
biological effects and therapeutic uses of drugs. General Pharmacology consists of two
fields of interest, pharmacokinetics and pharmacodynamics. The most important concept in
pharmacodynamics is the dose-response relationship, which describes the dependence of
the effect of a drug from its concentration at its receptor.

Course Learning Outcomes (CLOs):

CLO No. -

Expected Course Outcomes
Upon completion of this course, the students will be able to:

Describe the branches of pharmacology, sources of drugs and different routes
of drug administration, difference between drug and dosage form, the mecha-

CLO1 ) )
nism of drug action.
cLO2 |Evaluate the indication, adverse effects and contraindication of drugs.
Analyze the existing medicine and researching substances, chemicals and
CLO3 |compounds for the production of new drug treatments.
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Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS

PLO6 | PLO7 | PLOS

CLO1 v v Vv Vv

CLO2 Vv v Vv Vv

CLO3 v v v

Course Plan:

S.N.

Contents of Course

Credit
Hours

Aligned
to CLOs

General Pharmacology: Methods of drug administra-
tion, half-life, drug absorption, bioavailability, distribu-
tion of drugs, protein binding, accumulation and storage
in body, drug dilution in the body fluid, metabolism of
drugs and excretion. Drug allergy, idiosyncrasy, drug
toxicity and drug interaction.

6 hrs

CLO1
CLO3

Mechanism of drug action: a) Basic concept of drug
action. b) Physico-chemical nature of drugs c) Drug
receptors d) Binding forces in drug-receptor interaction
e) Receptor and non-receptor mechanisms of drugs f)
Macromolecular nature of drug receptors g) Relation-
ship between drug concentrations versus response:
Concentration-effect curve and receptor binding of
agonists, competitive and irreversible antagonism,
partial agonists, receptor-effectors coupling and spare
receptors, other mechanisms of drug antagonism.

10.5 hrs

CLO1
CLO3

Chemotherapeutic agents: Introduction, classifica-
tion, chemistry, mode of action, structure-activity
relationship, pharmacokinetics, indications, contra
indications. Dose, adverse effects and drug interactions
of the following individual class of drugs: i) Sulfon-
amides ii) Penicillins and Cephalosporins iii) Tetracyc-
lins, Chloramphenicol, Aminoglycosides and Macro-
lides iv) Anti-fungal agents, v) Anti-tubercular drug vi)
Antileprosy drugs vii) Miscellaneous antibacterial
agents: a) Glycopeptide antibiotics (b) Polymixin
antibiotics (c¢) Bacitracin (d) Nitrofurantoin viii) Antivi-
ral drug including HIV.

10.5 hrs

CLO1
CLO2
CLO3
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Drugs action on GIT: (Antacids): General consider-
ation, chemistry, absorption, modification distribution
and excretion. Action and adverse effects of gastric
antacids. Classification of antacid-aluminium hydrox-
ide, aluminum carbonate, calcium carbonate, magne-

sium hydroxide and oxide, magnesium carbonate, CLO1
mega}drat;, magnesium trisil_icate, sodium bicarbonate, 6 hrs CLO2
antacid mixtures, colloidal bismuth, H2 receptor antag-
. R P T CLO3
onists, (cimetidine, ranitidine and famotidine), proton
pump inhibitor, anti emetics, anti-diarrhoeal agents and
laxatives.
Autacoids:
a) Histamines: Mode of action, action on cardiovascular
system, smooth muscle, gastric secretion, anaphylactic
shock, histamine-releasing drugs, allergic disorder.
b) Antihistamines: Classification, pharmacological, CLOI
therapeutic uses absorption, distributions, excretion
adverse reactions etc. 6 hrs CLO2
¢) Serotonin and serotonin antagonists: Occurrence, CLO3
pharmacological action, serotonin antagonist, prosta-
glandins, prostacyclins and thromboxanes.
d) Prostaglandins
Drugs used in haemopioetic system: CLO1
(a) Anticoagulants: Heparin, warfarin, dicumarol, Na- CLO?2
and K-oxalates and citrates. 3 hrs
(b) Iron, folic acid and vitamin B12 (Hematinics). CLO3
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Learning References:

1. Pharmacological Basis of Therapry- Goodman & Gillman
2. Medical Pharmacology- Meyer
3. Medical Pharmacology- Goth
4. Pharmacology and Pharmcotherapeutics- R. S. Satosker
5. Lippincott’s Illustrated Reviews on Pharmacology —
Richard A. Harvey, Pamela C. Champe.

Course Code

0916-225

Course Title

Clinical Pathology

Year & Semester

2" Year 2" Semester

Course Credit 3
Credit Hours 42
Total Marks 100

Course Description:

Clinical Pathology study aims to develop student’s knowledge on disease and medical labo-
ratory sciences. This encompasses pathogenesis of a variety of common and uncommon
diseases that lead to sign and symptoms that must be recognized in patients, diagnosis of
disease, identification of cause or severity of disease and monitoring disease progression
and management of diseases.

Course Learning Outcomes (CLOs):

CLO No. -

Expected Course QOutcomes
Upon completion of this course, the students will be able to:

Explain the basic nature of disease processes from the standpoint of

infectious, metabolic and neoplastic diseases.

CLOl causation, and the structural and functional abnormalities that result.

Describe the diseases of various body systems and how they manifest clini-
CLO2 : :

cally and histopathologically.

Identify the diseases from clinical scenarios by recognizing key manifesta-
CLO3 tions of congenital, cardiovascular, respiratory, hemodynamic, inflammatory,

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLOS
CLO1 v Vi
CLO2 Vi v
CLO3 v v v
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Course Plan:

Credit Aligned
S.N. Contents of Course Hours to CLOs
1 Introduction: General pathology, core and scope of b CLO1,CLO2
* | pathology, general concept of diseases. 1.5 hrs CLO3
Cellular response: Homeostasis; Cellular responses to
injurious stimulus; cellular injury, morphology of
injured cells, mechanism of cell injury; Cell death,
. : . CLO1
apoptosis and necrosis; Intracellular accumulation, fatty
2. chan . . - . 6 hrs CLO2
ges, pathologic calcification; Various degree of CLO3
damages associated with cell death and the diagnostic
method used to evaluate the consequences of cell death;
cellular adaptation; cellular aging.
Inflammation and tissue repair: Inflammation, medi-
ators of inflammation, morphological patterns of acute
inflammation, events of acute inflammation, phagocy- CLO1
tosis, cells involved in chronic inflammation, granulo-

3. . . . . e 4.5 hrs CLO2

matous inflammation, systemic effects of inflammation;
. . ; . . CLO3
Tissue repair, mechanism of repair, factors affecting
wound healing, wound healing by primary and second-
ary intension.
Neoplasia: Tumor, tumor markers, oncogenes, genesis
of cancer cell, molecular basis of cancer, biology of CLO1

4. |tumor growth, carcinogen and their cellular interaction, | 4.5 hrs CLO2
grading and stages of cancer, laboratory diagnosis of CLO3
cancer.

5 Infectious Diseases: Herpes simplex, diphtheria, tuber- 1h CLO1,CLO2

* |culosis, syphilis, plague, tetanus, filariasis, COVID-19. s CLO3
Nutritional diseases: Malnutrition, marasmus, kwashi-
6. |orkor, and deficiency states of different types of| 1.5 hrs CLOLCLO2
o : CLO3
vitamins and minerals.
Cardiovascular diseases:
a) Hemodynamic disorders: Edema, hyperemia,
congestion, thrombosis, haemorrhage, embolism,
infarction, shock.
b) Diseases of blood vessels: Arteriosclerosis and
. o . CLO1
atherosclerosis, hypersensitivity, thrombophlebitis,

7. liti 7.5 hrs CLO2
vasculitis. CLO3
¢) Heart disease: Risk factors of cardiovascular diseas-
es, ctiology, pathogenesis and diagnosis of angina
pectoris, congestive heart failure, heart block, myocar-
dial infarction, congenital heart disease, stroke,
ischemic heart disease.
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Gastrointestinal diseases: Etiology, pathogenesis, CLOI
diagnosis, clinical presentation and complication of
8. . . . . 3 hrs CLO2
peptic ulcer disease, inflammatory bowel disease, GI CLO3
bleeding, appendicitis, gastric carcinoma.
Hepatic diseases: Purpose and type of liver function
test, etiology, pathogenesis, clinical presentation and CLO1
9. |biochemical characteristics of liver cirrhosis, hepatitis, 3 hrs CLO2
jaundice, hepatic tumors, drug and alcohol induced liver CLO3
toxicities and prevention.
Respiratory diseases: Etiology, pathogenesis, diagno-
sis, complications, and clinical presentation of respira- CLOl
10. [tory diseases; COPD, asthma, influenza, pneumonia,| 4.5 hrs CLO2
respiratory failure, atelectasis, pulmonary tuberculosis, CLO3
pulmonary hypertension, bronchogenic carcinoma.
Renal diseases: Etiology, pathogenesis, clinical presen-
. . . . CLOl
tation and biochemical characteristics of acute and
11. . . . . 3 hrs CLO2
chronic renal insufficiency, kidney tumors, renal stones, CLO3
drug-induced renal toxicity.
Teaching- Positive §
Learning Assessment Strategy Reinforcement |
Approach Tasks 2122 eI
Sl oo |o|o|D
Sl QA D@D D
s|lolo|Q|Io|lo o
|l — | =] NN [N | N
Y
o
]
=
Discussion of Attendance 5%
lecture & Feedback/
overv.iew Clgss t.est/ Response .
Question- Quiz/Viva/ 10% Individual ;sn e
Answer Case study discussion 2l 8l g ol o
session - Grou SIEl & € S S8
Text books Ass1gnm§nt/ 50, di p | g _qg = ElEE
PowerPoint Presentation discussion g| 2| £ < @@
lecture notes Misconception | g s
Websites Midterm Exam 30% check E
i . Summarization
Videos/ . Final Exam 50% Y z
Documentaries of lecture
Scientific
articles Total 100%
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Learning References:

1. Practical Pathology and Microbiology- Prof. K. A. Khaleque,
Dr. K. Z. Mamun

2. Pathological Basis of Diseases — Robbins.

3. Endeavour Pathology and Haemotology — Dr. JahirUddin
Mohammed Sharif.

Course Code 0916-226

Course Title Pharmaceutical Analysis-II Lab
Year & Semester 2" Year 2" Semester

Course Credit 1

Credit Hours 28

Total Marks 100

Course Description:

Pharmaceutical Analysis is a branch of practical chemistry that involves a series of
processes for identification, determination, quantification and purification of a substance,
separation of the components of a solution or mixture, or determination of structure of
chemical compounds. The course includes drug analysis using spectrophotometric and
titrimetric methods. This course also focuses on microbiological assay method for measur-
ing compounds such as vitamins and antibiotics, using micro-organisms.

Course Learning Outcomes (CLOs):

Expected Course Outcomes

CLO No. Upon completion of this course, the students will be able to:
Recall and relate the principle of spectroscopy, chromatography and other
CLO1 commonly used instrumental methods of analysis.
CLO2 Plan and select lab experiments using appropriate analytical skills and

generate a comprehensive analytical report on the findings.

Develop skill of operation, calibration and inference of results of instru-
CLO3 |ments such as pH meter, UV-visible spectrophotometer and also construct
documentation and interpretation of analytical data.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS

CLO1 v v v
CLO2 v v v v
CLO3 v v v v
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Course Plan:

Credit Aligned
S.N. Contents of Course Hours to CLOs
Pharmaceutical analysis of drugs using CLOI
1 4 hrs CLO2
* | spectrophotometer. CLO3
Extraction and Thin layer chromatography of plant part CLOI
2 4 hrs CLO2
" |(leaf) CLO3
3 Eﬁ(tracti)on and Thin layer chromatography of plant part 4 hrs 8%85
( ower CLO3
4. |Determination of iodine values of fixed oils. 4 hrs CLO1,CLO3
5. |Assay of milk of magnesia suspension. 4 hrs CLO1,CLO2
6. | Assay of milk of magnesia emulsion. 4 hrs CLO1,CLO3
7. |Microbiological assay of vitamin & antibiotics. 4 hrs CLO1,CLO2
Teaching- Positive g
Learning Assessment Strategy Reinforcement |
=) ol °\° o | |~
Approach Tasks < NERIBEIRIERIE
||| |@ (@
sl o|lo|lLiolo|o
|l =] —=| NN [N |
=
<
=
Discussion of Attendance 5%
experiment & X . Feedback/
overview Evaluation 15.5% Response .
Questlon—. Experiments 339 Igleldpal A
Answer session discussion S8 8l 5l8l%|e
Text books Experiment Group S El BEIE s
Laboratory P 15.5% discussion 2l 28l < 2 21S
Result . ) gl 2|5 < |H
manual Misconception | g &)
Websites Report/khata  [15.5% check 2
Videos/ Summarization
Documentaries Viva voce 15.5% of lecture
Scientific
articles Total 100%

Learning References:

1. Quantitative Pharmaceutical Analysis (Vol I &II)-Chatten
2. Elementary Organic Spectroscopy — S. Chand and Y. R. Sharma
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Course Code

0916-227

Course Title

Medicinal Chemistry-I Lab

Year & Semester

2" Year 2" Semester

Course Credit 1
Credit Hours 28
Total Marks 100

Course Description:

Medicinal chemistry laboratory introduces various quality control methodologies that are
considered standards in pharmaceutical literature. Analysis of raw material as well as differ-
ent formulated preparations will be performed using standard analytical techniques.

Course Learning Outcomes (CLOs):

CLO No. -

Expected Course Outcomes

Upon completion of this course, the students will be able to:

Describe the difference between brand, trade and generic name of drugs

CLOl1
Demonstrate verbally the depth of understanding, thinking and problem
CLO2 solving ability
CLO3 Develop skills for the synthesis of medicinal compounds and qualita-
tive and quantitative measurement
Mapping of Course Learning Outcomes to Program Learning Outcomes:
PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v v Vv v v v
CLO2 v v v v v
CLO3 v v Vv v v
Course Plan:
Credit Aligned
S.N. Contents of Course Hours to CLOs
1. |Synthesis of Acetyl p- aminophenol (Paracetamol). 4 hrs CL%%S% 02
2. |Synthesis of Acetyl salicylic acid (Aspirin) 4 hrs CL%{,S%O2
3. |[Synthesis of Benzocaine 4 hrs CL(C):%;S%O2
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4. |Synthesis of Phenacetin 4 hrs CL%}J’S%OTZ
5. |Synthesis of PABA (Para amino-benzoic acid) 4 hrs CL%%:(C)%O2
6. |Synthesis of Para-aminophenol 4 hrs CL%}:S%CH
~ . CLO1,CLO2
7. |Synthesis of Methyl salicylate 4 hrs CLO3
Teaching- Positive g
Learning Assessment Strategy Reinforcement |
Approach Tasks MRS
SIR=1R=1R =A==
Ol Q||| (@
<ol o 8 oo
@ | —| — AN A | AN
=
<
=
Discussion of Attendance 5%
experiment & : ) Feedback/
overview Evaluation 15.5% Response .
Questlon—. Experiments 33% Ir.1d1V1d}1al AR
Answer session discussion 138~ 8l5la
: Elz2lal=2|8
Text books Experiment , .Group (.m) 5| 2l g2l5|= §
Laboratory 15.5%|  discussion I ESI<| S5O
Result ) , gl 8| & < |H
manual Misconception S =
Websites Report/khata  [15.5% check 2
Videos/ Summarization
Documentaries Viva voce 15.5% of lecture
Scientific
articles Total 100%

Learning References:

1. Textbook of Organic Chemistry- Bahl and Bahl
2. Organic Chemistry- Morrison and Boyd
3. Organic Chemistry (Vol I and II)- Finar
4. Feisers’ Reagents for Organic Synthesis- Fieser
5. A Textbook of Medicinal Chemistry- Wilson and Gisvold

6. Medicinal Chemistry- Burger

Course Code

0916-228

Course Title

Pharmacology-I Lab

Year & Semester

2" Year 2" Semester

Course Credit 1
Credit Hours 28
Total Marks 100
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Course Description:

This course is the introduction to pharmacology laboratory. The aim of the experiments
is to measure the different biochemical parameters of living organisms. Moreover,
students can learn about experimental animal handling process along with route of the
drug administration.

Course Learning Outcomes (CLOs):

CLO No Expected Course Outcomes
T Upon completion of this course, the students will be able to:
Demonstrate the blood glucose level estimation and importance of glucose
CLOI in metabolic pathway.
CLO2 |Analyze the concentration of protein in an unknown sample.
CLO3 [Measure a biochemical product uric acid in blood sample.
Apply the knowledge of animal handling and use small mammal to investi-
CLO4 . . - .
gate the actions of various pharmacological agents in research.
Mapping of Course Learning Outcomes to Program Learning Outcomes:
PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v v v
CLO2 Vv v v v
CLO3 v v v v
CLO4 v v v
Course Plan:
Credit Aligned
S.N. Contents of Course Hours t0 CLOs
1. |Estimation of blood glucose by chemical method 4 hrs CLOl1
2. | Estimation of plasma protein by Lowry method 4 hrs CLO2
3. | Estimation of blood uric acid level 4 hrs CLO3
4 Egtlmatlon of urine glucose by enzyme strip & Bene- A hrs CLO3
dict method
5. |Handling of experimental animals: mice and rat 4 hrs CLO4
Study of different routes of administration of drugs in
6 | . s 4 hrs CLO4
perimental animals
7 le)ttlng time and.bleedlng. time (capillary/Lee-White) 4 hrs CLO1
- simple coagulation practical
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Teaching- Positive g
Learning Assessment Strategy Reinforcement |
Approach Tasks MR ERIEIEES
SIR=1R=1Rd ===
Ol Q| D@D
~ OO 8 S NO D
@al| —| — AN AN
R
=
<
=
Discussion of Attendance 5%
experiment & : . Feedback/
overview Evaluation 15.5% Response .
. o . S
Questlon—. Experiments 33% II.ldIVId}lal A
Answer session discussion % Bl El sl 8l%8lo
Text books : El2lal 22|
x Experiment 0 ,GrouP 2 5| 5| &S| L
Laboratory 15.5% discussion 2l Elgl<| 5|20
Result ) . E| 2|5 <|m
manual Misconception | g =)
Websites Report/khata | 15.5% check &
Videos/ Summarization
Documentaries Viva voce 15.5% of lecture
Scientific
articles Total 100%

Learning References:

1. Handbook of Experimental Pharmacology- Shivsharan B. Dhadde
2. Handbook on Laboratory Animals - PV Desai & P Saravanan
3. Pharmacological Basis of Therapeutics- Goodman & Gillman

Course Code

0916-229

Course Title

Oral Assessment-I1

Year & Semester

2" Year 2" Semester

Course Credit 1
Credit Hours 15
Total Marks 100

Course Description:

Viva voce is a Latin phrase literally meaning "with living voice" but most often translated
as "by word of mouth". It may refer to an oral examination. The oral exam (also oral test or
viva voce) is a practice in many disciplines in which an examiner poses questions to the
student in spoken form. The student has to answer the question in such a way as to demon-
strate sufficient knowledge of the subject to pass the exam.
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Course Learning Outcomes (CLOs):

CLO No Expected Course Outcomes
T Upon completion of this course, the students will be able to:

CLO1 |Demonstrate the vocal depth of comprehension, critical thinking and prob-

lem-solving skills.

Interact with courage and spontaneity beyond nervousness in face-to-face
CLOZ  interview.

Present their concepts orally in a methodical manner and demonstrate
CLO3  |preparedness for a future job interview.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLO5S | PLO6 | PLO7 | PLOS
CLO1 v v v v v
CLO2 v v v v v v
CLO3 v v v v Vv
Course Plan:
Credit Aligned
S.N. Contents of Course Hours to CLOs
1. |All courses of 2nd Year 2nd Semester 15 hrs CL%{,S?OZ

Teaching- Learning Assessment Strategy Positive Reinforcement
Approach Tasks
Discussion of lecture Attendance 10 % Feedback/Response
Overview of courses Viva (Attire, Individual discussion
Question-Answer session Attitude, Speak- Group discussion
Text books PowerPoint ing, Knowledge) | 90 % Misconception check
lecture notes Websites Summarization of lecture
Videos/Documentaries
Scientific articles Total 100%

Learning References:

1.

All textbooks of this semester
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Course Code

0916-311

Course Title

Pharmaceutical Analysis-111

Year & Semester

3 Year 1% Semester

Course Credit 3
Credit Hours 42
Total Marks 100

Course Description:
The course provides specialized knowledge of the analytical techniques used to detect, iden-
tify, and quantitatively determine drugs and related substances. Students will be introduced
to techniques for evaluating analytical data and validating analytical methods and examine
strategies for analytical research and development.

Course Learning Outcomes (CLOs):

CLO No Expected Course Outcomes
) Upon completion of this course, the students will be able to:

CLO1 |Describe the principles of volumetric and electro chemical analysis, the
sources of impurities, methods to determine the impurities in inorganic drugs
and pharmaceuticals, and the benefits of advanced instruments in comparison
with other conventional methods.

CLO?2 Demonstrate various volumetric and electrochemical titrations and become
proficient in advanced instruments.

CLO3  |Develop analytical skills

Mapping of Course Learning Outcomes to Program Learning Outcomes:

conductometric titration curve, applications and Kohl-
rausch’s Law.

PLO1 | PLO2 | PLO3 | PLO4 | PLO5S | PLO6 | PLO7 | PLOS
CLO1 Vv v v v
CLO2 Vv v v
CLO3 v v v v
Course Plan:
Credit Aligned
S.N. Contents of Course Hours to CLOs
Conductometry: Principle, apparatus and measure-
ments, experimental details of conductometric titration, CLO1
L. 9 hrs CLO2
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Potentiometry: Principle, methods, and applications.

6 hrs CLO3
Amperometry: Theory and technique of amperometric
titration with dropping mercury electrode, amperomet- g%gé
ric titration curve, applications, and factor affection 6 hrs CLO3
current flow during analysis.
Polarography: Principle, component of polarogram,
Ilkovic equation, diffusion current, factors affecting CLOI
diffusion current and half wave potential, quantitative CLO2
: : : 9 hrs
analysis, polarographic maxima suppressor, oxygen CLO3
wave, supporting electrolyte and applications.
X-ray crystallography: X-ray and diffraction of X-ray, CLOL
Bragg's law, powder diffraction patterns, methods of CLO2
measurement, analysis, and application of X-ray 6 hrs CLO3
diffraction.
Bioassay: Prerequisites and development, errors in
bioassay, overcome method, statistical design of bioas- 6h CLO?2
6. say, method, and determination of bioavailability. I8 CLO3
Teaching- Positive g
Learning Assessment Strategy Reinforcement |
Approach Tasks 2 § oo\° § oo\° § §
glalg|e|2|e|2
slo|lo|Qololo
|l = =N N[N
=
<
=
Discussion of Attendance 5%
lecture & Feedback/
overv_iew Clgss tF:st/ Response _
Question- Quiz/Viva/ 10% Individual 5
Answer C tud . . o0 | o
session i discussion ‘3 £ ISR
~ Grou O| Elzlal=> 2|8
Text books Assignment/ 50 : p e g 5| & E ElR
PowerPoint Presentation 0 discussion sl o EIR <@ |©
lecture notes Misconception | € M| D
Websites Midterm Exam 30% check )
) S i
Videos/ . Final Exam 50% Hmmarizaton
Documentaries of lecture
Scientific
articles Total 100%
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Learning References:

1. Quantitative Pharmaceutical Analysis (vol I & II) - Chatten
2. A Textbook of Pharmaceutical Analysis - K. A. Connors

3. Quantitative Inorganic Analysis (vol I & II) - Vogel
4. British Pharmacopoeia
5. United State Pharmacopoeia.

Course Code

0916-312

Course Title

Medicinal Chemistry-I1

Year & Semester

3 Year 1% Semester

Course Credit 3
Credit Hours 42
Total Marks 100

Course Description:

Medicinal Chemistry is helpful in recognizing the relation between molecules for design of
certain synthetic leads. The categories of drug classes and their efficacies including antibiot-
ics, antibacterial, antiviral, antifungal, anthelmintic, anticancer, steroids and hormones will

be identified.

Course Learning Outcomes (CLOs):

CLO No. -

Upon completion of this course, the students will be able to:

Expected Course Outcomes

CLO1

Describe the possible binding mode and affinity of drug molecules to biologi-

molecules.

cal target.
CLO2 Develop critical thinking and problem-solving ability of medicinal products.
CLO3 Evaluate knowledge about drug chemical structure and metabolism of drug

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLO5S | PLO6 | PLO7 | PLOS
CLO1 v v v
CLO2 v v v
CLO3 v v
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Course Plan:

S.N.

Contents of Course

Credit
Hours

Aligned
to CLOs

Principle of drug design: Theory, different traditional
and mechanism-based approaches to drug design, appli-
cation of quantum mechanics, molecular modeling,
quantitative structure-activity relationship (QSAR),
congeneric series and clinical evaluation.

4.5 hrs

CLO1

Computer aided drug designing (CADD): Introduc-
tion, molecular and quantum mechanics, drawing chem-
ical structures, 3D structures, energy minimization,
viewing 3D molecules, molecular dimensions, molecu-
lar properties, conformational analysis, identifying the
active conformation, 3D pharmacophore identification,
docking procedures, automated screening of databases
for lead compound, protein mapping, denovo synthesis,
planning a combinatorial synthesis, database handling.

6 hrs

CLO1
CLO2

Molecular mechanism of drug action: Signaling mech-
anisms and drug action: Regulation of gene expression by
intracellular receptors, ligand regulated transmembrane
enzymes, ligand gated channels, G-proteins and second-
ary messengers, such as cyclic-AMP, calcium and phos-
phoinositides and cyclic-GMP interplay among signaling
mechanisms.

13.5 hrs

CLO1
CLO2

Drug metabolism: Various pathway of drug metabo-
lism, metabolism of various group of drugs, factors
affecting drug metabolism with special emphasis on
aging, methods of studying drug metabolism, new
aspects of drug metabolism.

6 hrs

CLO3

Combinatorial chemistry:

a) Combinatorial synthesis: Introduction to drug discov-
ery process

b) Library synthesis on resin beads- solid phase chem-
istry, resin beads, speeding up of peptide synthesis, mix
and split library synthesis

¢) Solution phase, indexed combinatorial and template-based
libraries, liquid phase combinatorial synthesis,

d) Encoded combinatorial synthesis-encoded require-
ments. examples of tagged libraries

e) Solid phase library, chemistry of linkers, carboxylic
acid linkers, carboxamide linkers, alcohol linkers,
amine linkers, traceless linkers, light cleavable linkers,
selected solid phase chemistry,

f) Analysis of products with different analytical
techniques used, IR, solid phase NMR

12 hrs

CLO1
CLO2
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Teaching- Positive g
Learning Assessment Strategy Reinforcement | 3
Approach Tasks SRR
oSO |IQOo|D|D
glalale|a|e|o
T|lo|lolQolo|o
|l =] =N N[N
E
=
Discussion of Attendance 5%
lecture & Feedback/
overview Class test/ Response .
Question- Quiz/Viva/ 10% Individual 5
. . = o
Ans;venr Case study discussion g E 2l lalslo
SesSIo ' / Group O| Elz|lal==2|T
Text books Assignment 50, _ ' - 2|8 2g|T |8
PowerPoint Presentation thCUSSIOI} ‘s & 2| < <|m|o
lecture notes _ Misconception | g -
Websites Midterm Exam | 30% check =
Videos/ . o Summarization
Documentaries Final Exam 50% of lecture
Scientific
articles Total 100%

Learning References:
1. Textbook of Organic Chemistry- Bahl and Bahl
2. Organic Chemistry- Morrison and Boyd
3. Organic Chemistry (Vol I and II)- Finar
4. Feisers’ Reagents for Organic Synthesis- Fieser
5. A Textbook of Medicinal Chemistry- Wilson and Gisvold
6. Medicinal Chemistry- Burger

0916-313
Pharmacology-II

3 Year 1°* Semester

Course Code

Course Title

Year & Semester

Course Credit 3
Credit Hours 42
Total Marks 100

Course Description:

This course describes the basic scientific concepts and principles that serve as the founda-
tional underpinnings of the pharmacological sciences including pharmacokinetics, pharma-
codynamics, drug metabolism, and drug-drug interactions, and explains how these funda-
mental pharmacological properties can influence route of administration, drug action, drug
efficacy and potency, drug levels in the body, potential for drug interactions, drug toxicity,
and the appropriate choice of drug for pharmacotherapy in a patient.
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Course Learning Outcomes (CLOs):

CLO No. . Expected Course QOutcomes

Upon completion of this course, the students will be able to:

CLO1 Describe the pharmacological agents with advance in biomedical science and

evolving concepts of acceptable medical practices.

cotic drug, CNS depressant and CNS stimulant.

Develop the knowledge of the clinical applications, side effects and toxicities
cLO2 |of drugs used in medicine such as cardiovascular drugs, narcotic and non-nar-

disorder and distinguish between local and general anesthetics.

Identify a range of drugs used in medicine and discuss their mechanisms of
CLO3 action, drug receptor interaction and specific drug class for psychological

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v v
CLO2 v v v
CLO3 v v
Course Plan:
Credit Aligned
S.N. Contents of Course Hours to CLOs
Cardiovascular drugs:
a. Introduction, classification, chemistry, mode of
action, structure activity relationship, pharmacokinet-
ics, indications, contra indications, dose, adverse effects
and drug interactions of the following individual class
of drugs: a) Digitalis and allied drugs b) Antihyperten-

L |sive drugs: (i) ARB drugs (ii) ACE inhibitors (iii)| 10-3hrs 8%8;
B-blockers, propranolol etc. (iv) a-blockers, prazosin CLO3
etc (v) Vasodilators.

b. Antiarrhythmic drugs: Na+, K+, Ca2+-channel

blockers quinidine, procaine amide.

c. Antianginal drugs: Organic nitrates; Nitrogylcerin

Drugs acting on renal system: Diuretic; Carbonic

anhydrase inhibitors, thiazide diuretics, low and high CLOl

2. 1 g . . P 3 hrs CLO2
ceiling diuretics, potassium sparing diuretics and CLO3
osmotic diuretics.
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Drugs acting on CNS

a) Analgesic and antipyretics. (i) Non opoids (NSAID):
Salicylates and congeners. (ii) Opioids: Natural and
synthetic.

b) Sedative-hypnotics: Benzodiazepines, barbiturates
etc.

CNS stimulants: Amphetamine, caffeine, strychnine,
xanthine derivatives.

9 hrs

CLO1
CLO2
CLO3

Psychotropic drugs: Classification, mode of action,
pharmacological actions, indications, toxicities and
contraindications of chlorpromazine, benzodiazepam,
TCA, MAO inhibitors, SSRIs (fluoxetin) etc.

4.5 hrs

CLO1
CLO2
CLO3

Drug acting on ANS

a) Parasympathomimetic agents: Acetylcholine,
methacoline, carbachol.

b) Sympathomimetic agents: Epinephrine, norepineph-
rine.

¢) Anticholinesterase agents:Physostigmine,

d) edrophonium, organophosphorous compounds.

e) Antimuscarinic agents or atropine drugs: Atropine
sulfate, scopolamine hydrobromide, homatropine
hydrobromide.

f) Drugs inhibiting adrenergic nerves and structures
innervated by them, adrenergic blocking agents.

g) Neuromuscular blocking agents.

9 hrs

CLO1
CLO2
CLO3

Anesthetics: Introduction and classification

a) Local anesthetics: General properties, chemistry and
mechanism of action, pharmacological action, clinical
use and adverse effect of cocaine, procaine, benzocaine,
lidocaine, bupivacaine etc.

b) General anesthetics: (i) Inhalation anasthetics: Halo-
thane enflurane, methoxyflurane, nitrous oxide, diethyl
ether, cyclopropane, and ethylene etc. (ii) Intravenous
anesthitics: Barbiturates, opioids, etc.

6 hrs

CLO1
CLO2
CLO3
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Answer Case study . . 2| 8] = 0|«
session discussion = —g Sl gL
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ecture notes . . . )
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Videos/ Final E 50% chegk )
Documentaries nal bxam 0 | Summarization
Scientific of lecture
articles Total 100%

Learning References:

. Pharmacology-Lippincott’s illustrated review

. Pharmacological Basis of Therapy- Goodman & Gillman
. Medical Pharmacology- Meyer

. Medical Pharmacology- Goth

. Pharmacology and Pharmcotherapeutics- R. S. Satosker

. Essential Pharmacology- K D Tripathey

. Basic and Clinical Pharmacology- B G Katzung

8. Apex Medical Pharmacology-Dr. Javed Yousuf.

0916-314
Pharmaceutical Technology-I

NN AW =

Course Code
Course Title v
Year & Semester

3 Year 1% Semester

Course Credit 3
Credit Hours 42
Total Marks 100

Course Description:

The Pharmaceutical Technology-I is designed to introduce the principles, preparation and
control of liquid dosage forms, dispersed system, semisolids, and suppositories with partic-
ular reference to solid and liquid ones administered by the oral route. The course also
provides students with the necessary knowledge to understand the relationships between the
dosage form in which the active ingredient is formulated and their quality control, physi-
co-technological characteristics as well as route of administration. The legislation concern-
ing the ability of the pharmaceutical dosage form to maintain the physical, chemical, thera-
peutic, and microbial properties during the time of storage, packaging materials, and usage
by the patient are also addressed.
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Course Learning Outcomes (CLOs):

CLO No. -

Expected Course QOutcomes
Upon completion of this course, the students will be able to:

CLOl1

Explain the physicochemical principles, formulation processes, and manufac-
turing considerations of various pharmaceutical dosage forms, including
liquid, dispersed, semisolid, and suppository preparations.

CLO2

Analyze factors affecting the stability, preservation, and quality control of
pharmaceutical products, including drug decomposition processes, stability
testing under different climatic zones, and strategies for ensuring product
quality during packaging and storage.

CLO3

Evaluate pharmaceutical packaging materials and formats in terms of their
physical properties, suitability for different dosage forms, and their role in

protecting product stability and ensuring patient safety.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS

CLO1 v v v

CLO2 v v v v v

CLO3 v v v

Course Plan:

Credit

S.N. Contents of Course
Hours

Aligned
to CLOs

Liquid dosage forms: Solution and elixirs, theory of
solution, different factors affecting solution process,
1. |advantages and disadvantages, formulation and manu- 4.5 hrs
facturing considerations, packaging of liquids, preser-
vation and stability aspects and quality control systems
of liquids.

CLO1
CLO2

Dispersed system

I. Properties of dispersed systems: Theoretical aspects
of suspension, emulsion and colloids, surface character-
istics and zeta potential, inter-particle force, crystal
growth, wetting, adsorption at solid-liquid interface,
2. |surface and interfacial tension, flocculation and coales- 12 hrs
cence.

II. Suspension:Definition and application, advantage
and disadvantages, aggregated and dispersed system,
formulation, manufacturing and stability, evaluation,
rheological consideration, illustrative examples.

CLO1
CLO2
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III. Emulsion: Definitions and applications, advantage
and disadvantages, theory of emulsion, formation of
emulsion, classification of emulsifying agents, HLB
values of surface active agents, formulation manufactur-
ing, stability and evaluation, rheological considerations.

Semisolids (ointments, paste, gels, etc.): Structure of
skin, percutaneous absorption of drugs, definition and
classification of semisolid, classification of ointment
bases, formulation and manufacturing, rheological
considerations, evaluation and quality analysis.

4.5 hrs

CLO1
CLO2

Suppositories: Definition, advantages & disadvantag-
es, Classification of suppositories, suppository bases,
formulation of suppositories, manufacturing of supposi-
tories, displacement value of testing of suppositories,
mechanism of absorption of medicaments from suppos-
itories.

9 hrs

CLO1
CLO2

Drug decomposition: Decomposition of drugs and
pharmaceutical product, stability study, climatic zones
for stability study, stress testing, long term, intermediate
and accelerated stability testing.

7.5 hrs

CLOl1
CLO2

Pharmaceutical Packaging:

I) Introduction: Packaging, classification of packag-
ing, packaging essential requirements, functions of
packaging, importance of pharmaceutical packaging,
the main packaging materials, properties of ideal pack-
aging materials, packaging formats in pharmaceutical
industry. Classification of packaging and packaging
materials, blister packaging, foil packaging, ancillary
materials used in packaging (adhesives, paper, paper-
board, leaflets, package insert, package ousters, fiber-
board, jute, wood).

IT) Types of Packaging materials for pharmaceutical
products:

a) Polymers and plastics: Plastics, the structure of
polymers, raw materials of plastics, types of plastics,
resin identification code, availability of recycling facili-
ties, plastics and packaging.

b) Glass: Selection of glass as packaging materials for
the pharmaceutical products, properties of glass,
production of glass, types of glass, other types of glass,
factors other than usp type, manufacturing of glass
containers, features of glass containers, test for glass
containers, advantages and disadvantages of glass
containers, uses of glass containers.

¢) Metals in packaging: Introduction, aluminium,
aluminium foil, collapsible tubes, tin, lead, stainless
steel

4.5 hrs

CLO2
CLO3
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Learning References:

1. Dispensing for Pharmaceutical Students- Cooper & Gunn

2. American Pharmacy- Sprowl

3. Remington’s Pharmaceutical Sciences- AR Gennaro
4. Dispensing of Medication- Husa& Martin
5. Pharmaceutical Practice- Aulton

6. An introduction to Pharmaceutical Formulations- Fishburn
7. An introduction to Pharmaceutical Productions- Polderman
8. The Extra Pharmacopoeia- Martindale
9. Bentey’sTexbook of Pharmaceutics- Arthur Owen Bentley
10. Tutorial Pharmacy- Cooper & Gunn
11. Theory and Practice of Industrial Pharmacy- Lachman
12. Lachman, Lieberman , King ; The Theory and Practice

of Industrial Pharmacy
13. N K Jain; Pharmaceutical Arithmetic
14. A Handbook of Pharmaceutical Excipients

0916-315
Pharmaceutical Engineering

34 Year 1% Semester

Course Code

Course Title

Year & Semester

Course Credit 3
Credit Hours 42
Total Marks 100
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Course Description:
Pharmaceutical engineering is a branch of engineering focused on discovering, quality
control processes of equipments, and on designing the building, and improving manufactur-
ing sites that produce drugs. One of the most important distinctions between pharmaceutical
engineering and other branches of engineering is the pharmaceutical industry’s strict
requirements for GMP. The tropics and contents are designed to satisfy for utilizing the
fields of pharmaceutical sciences correlating with industrial engineering.

Course Learning Outcomes (CLOs):

CLO No. . Expected Course Outcomes
Upon completion of this course, the students will be able to:

CLO1 Describe the principle, construction, working, uses, advantages and disadvan-
tages of pharmaceutical equipment’s used for various unit operations.

cLO2 |Demonstrate various laws, material handling techniques in manufacturing
process.

CLO3  |Analyze a comprehensive process flow diagram for a pharmaceutical process

cLO4 |Explain the various preventive methods used for corrosion control in pharma-
ceutical industries.

CLO5  |Apply academic knowledge to the solution of a real-life research.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS

PLO6 | PLO7

PLOS

CLO1

CLO2

CLO3

SESESES
<\

CLO4

CLO5

v

Course Plan:

S.N.

Contents of Course

Credit
Hours

Aligned
to CLOs

Drying: Definition, importance of drying, terminology,
theory & fundamental concepts, periods of drying,
constant rate period, falling rate period, critical mois-
ture content, equilibrium moisture content, classifica-
tion: direct, indirect, radiation, dielectric, batch and
continuous, dryers, types of beds: static, moving, fluid-
ized, pneumatic bed systems, different drying equip-
ment’s (construction, operation, merits, demerits): tray
dryer, through-circulation dryer, pneumatic conveying
dryer, rotary dryer, spray dryer, tunnel dryer, steam tube
rotary dryer, agitated pan dryer, vacuum rotary dryer
and freeze dryer, selection of drying equipment, prelim-
inary dryer selection, drying tests, final selection.

7 hrs

CLO1
CLO3
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Mixing:

a) Solid-solid mixing: Importance, fundamentals,
batch homogenecity, types of solids-mixing machines:
(mixing mechanisms and operations) double cone, twin
shell, horizontal drum, double-cone revolving around
long axis, ribbon, vertical screw, batch muller, continu-
ous muller, twin rotor, performance, characteristics,
selection of machines.

b) Paste mixing: definition, importance, simple blend-
ing, dispersion operations and general equipment
design. Standard types of equipment and operations,
change-can mixer, change-can mixer with planetary
motion, change-can mixer with rotating turntable, troy
angular mixer, duplex mixer, stationary -tank mixer,
kneader, mullers, three-roll mill, selection of process
and mixer.

¢) Liquid mixing: Definition, importance, mixing
equipment, axial and radial flow impellers, mecha-
nisms, flow patterns, impellers, flat-blade and curved
blade turbines, spiral turbines, paddles, gate impellers,
anchor impellers, different fixed-mounted and portable
positions, shaft lengths, baffled and unbaffled tanks,
vortex formation and its control, selection of impeller.

10.5 hrs

CLO1
CLOS5

Filtration: Definition, importance of filtration, difference
with expression, sedimentation and drying, classification
of filters, theory of filtration, filter media, filter aids, filter
thickeners, different filtration equipment: (construction,
operation, merits and demerits) the gravity nutsche,
Delpark industrial filter, bag filters, sand filters, plate and
frame press, recessed plate filter press, Eimco-Burwell
plates and frames, Readco short cycle filter, vertical
pressure leaf filter, horizontal plate filter, industrial
tubular filter, Rodney Hunt pressure filter, Moore filter,
vacu-flow suction leaf filter, string discharge filter,
clarifying filters, selection of filtration equipment.

7 hrs

CLO1
CLO2

Centrifugation: General principles, magnitude of
centrifugal force, materials of construction, critical speed,
sedimentation centrifuges, filtering centrifugal, centri-
fuge auxiliaries, drive mechanisms, feed and discharge
lines, feed treatment, selection of centrifugal separators.

3.5 hrs

CLO1
CLO2

Milling: Definition, application and limitations, factors
affecting milling operation, mechanisms of size reduc-
tion process, methods of size reduction by cutter mill,
roller mill, hammer mill, ball mill, vibration mill, edge
runner mill, end runner mill, fluid energy mill, hand
mill, colloid mill (principle, design, operation and
advantages) and selection of a mill.

3.5 hrs

CLO1
CLOS5
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Air conditioning, refrigeration & humidity control
a) Air conditioning: Definition, importance, pharma-
ceutical application, differences between air conditioner
& air cooler, comfort zone, different types of air condi-
tioners, selection of an air conditioner, design of an
air-conditioned room, pharmaceuticals needing air
conditioning, heating, ventilation, and air conditioning
(HVAC) systems and its importance. CLO3
b) Refrigeration: Definition, pharmaceutical applica- 7 hrs CLO4
tion, refrigerators design, mechanism of cooling, refrig- CLO5
erants, brine selection, pharmaceuticals needing refrig-
erated storage.
¢) Humidity control: Terminology (psychrometry,
absolute humidity, relative humidity, psychometric
charts), measurement of humidity, applications of
humidity control, effect of humidity in human body and
role of humidity control in pharmaceutical industry.
Water treatment plant in pharmaceutical industry:
Source of raw water, Natural impurities in raw water
and their removal, Purification methods, Definition, and
classification of pharmaceutical water. Manufacturing 3.5 hrs CLO3
and storage of pharmaceutical water, Distillation of CLO5
water, lon-exchange process, Reverse osmosis, micro-
biological quality, and analysis of pharmaceutical water.
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Learning References:

1. Theory and Practice of Industrial Pharmacy- Lachman

2. Tutorial Pharmacy- Cooper & Gunn.

3. Remington’s Pharmaceutical Sciences.

4. American Pharmacy- Sprowl

5. Dispensing of Medication- Husa & Martin.

6. Pharmaceutical Practice-Aulton

7. An Introduction to Pharmaceutical Formulations-Fishburn
8. An Introduction to Pharmaceutical productions- Polderman
9. The Extra Pharmacopoeia- Martindale

10. Bentey’s Texbook of Pharmaceutics

11. Dispensing for Pharmaceutical Students- Cooper & Gunn.

Course Code 0916-316

Course Title _ Applied Pharmaceutical Microbiology
Year & Semester 3rd Year 1% Semester

Course Credit 3

Credit Hours 42

Total Marks 100

Course Description:

Applied Pharmaceutical Microbiology provides knowledge and understanding with regards
to the significance of the presence of bacteria, yeasts, moulds, viruses and toxins in pharma-
ceutical raw materials, intermediates, products and pharmaceutical production environ-
ments, as well as the microbiological control of pharmaceutical products, production envi-
ronments and people. It also incorporates the study of microorganisms that are pertinent to
the production of antibiotics, enzymes, vitamins, vaccines, and other pharmaceutical prod-

ucts.

Course Learning Outcomes (CLOs):

Expected Course Outcomes

L . . . .
CLONo Upon completion of this course, the students will be able to:

Describe the concept of sterilization processes and apply them in sterilization

CLOI of different things in pharmaceuticals.
Identify the pathogens by standard techniques and methods of culturing,

CLO2 [|preservation and maintenance of microorganisms as well as expand the
knowledge regarding bacterial resistance.

CLO3 Evaluate different methods of microbial monitoring systems for environment

and pharmaceutical product in pharmaceutical industry.
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Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS

PLO6

PLO7 | PLOS

CLO1 v v

CLO2 Vv v

CLO3 v

Course Plan:

S.N.

Contents of Course

Credit
Hours

Aligned
to CLOs

Sterilization by dry heat: Principle, hot air oven,
method of use, applications, advantages and disadvan-
tages of sterilization by moist heat, factors affecting
sterilization by moist heat, principle of sterilization by
stem under pressure, Autoclave- applications, testing the
efficiency of autoclaves, sterilization by heating with
bactericides, validation of sterilizers.Sterilization by
filtration, Sterilization by radiation, Sterilization by gas.

6 hrs

CLO1

Sterility testing: Sampling techniques. Types of media
used in sterility testing. Positive and negative controls.
Bacterial endotoxin test, LAL test, Liquid born particu-
late test. Testing procedure for aqueous solutions, aque-
ous suspensions, powders, semi-solid preparations, oils
and ointments, ligatures and sutures, surgical dressings,
equipments. Miscellaneous tests: Immunological prepa-
rations and viral products

6 hrs

CLO1
CLO4

Disinfection and antisepsis: Introduction to disinfection,
Factors influencing disinfection, Chemical disinfectants,
and their modes of action, Disinfectant evaluation.

6 hrs

CLO2
CLO3

Microbial assay of antibiotics: Antimicrobial activity.
Factors affecting the measurement of antimicrobial
activity. Antibiotic assays. Biological and non-biologi-
cal assays. Determinations of MICs (Minimum Inhibi-
tory Concentrations). Challenge tests. Microbiological
quality of pharmaceutical materials with special refer-
ence to Non-sterile and Sterile products, t- Test.

9 hrs

CLO2
CLOS5

125



Industrial microbiology: Microbial examination of
raw materials, Detection and measuring the penicillin
contamination in drug and equipment, Identification of
bacteria by gram staining method, Microbiological
monitoring of water, Cleaning and sanitation of area and
utensils, Settle plate method, Media fill validation

technique, Antimicrobial preservative —effectiveness 9 hrs CLO3
test, Safety test of different raw materials and formulat- CLO4
ed products, Microbial limit test, Microbiological moni-
toring of empty bottle, Microbiological monitoring of
clean room including laminar air flow of microbiology
lab, different methods of microbial monitoring systems
for environment in pharmaceutical industry.
Immunological products: Active antigenic products,
attenuated, inactivated and extract, viral and bacterial. 3 hrs CLO5
Passive products, gamma globulin.
Bacterial resistance: Definition, mechanisms, exam- CLO?
ples, prevention and drug development. 3 hrs
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Learning References:

1.

2.

Microbiology- Michael J. Pelczar, Noel R. Kreig and E.C.S Chan. 5th edition, Tata
Mc Graw Hill Publishing Company Limited, New Delhi.

Microbiology: An Introduction- Tortora, Berdell R. Funkee & Case, 8th edition,
Prentice-Hall.

. Biology of Microorganisms- TD Brock, MT Madigan, JM Martinko, and J. Parker,

7th edition, Prentice-Hall, Englewood Cliffs, NJ.

. Prescott and Dunn’s Industrial Microbiology- Samuel Cate Prescott, Cecil Gordon

Dunn and Gerald Reed, 4th edition, Chapman & Hall.

Pharmaceutical Microbiology- Harris.

Fundamental Principles of Bacteriology- A.J. Salle, 7th edition, Mc Graw Hill Book
Company.

Cooper and Gunn's Dispensing for Pharmaceutical Students- S. J Carter, 12th
edition, Pitman Medical.

8. Microbiology- Lachman and Whistriche.
Course Code 0916-317
Course Title _ Medicinal Chemistry-I1I Lab
Year & Semester 3 Year 1% Semester
Course Credit 1
Credit Hours 28
Total Marks 100

Course Description:

Medicinal Chemistry is aimed at students with a strong interest in the biological aspects of
chemistry as well as traditional chemistry that covers biochemistry, medicines, drug discov-
ery, and the major disease areas.

Course Learning Outcomes (CLOs):

CLO No. -

Expected Course Qutcomes
Upon completion of this course, the students will be able to:

CLO1 Synthesize medicinal compounds.

CLO2 Determine the amount of drug present in a sample.

CLO3 |Estimate purity of drugs.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS

CLO1 v v v v v
CLO2 v v v v
CLO3 v v v v
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Course Plan:

Credit Aligned
S.N. Contents of Course Hours to CLOs
L. Synthesis  of organic compounds of medicinal 4 hrs CLO1
importance (Paracetamol)
5 Synthesis of organic compounds of medicinal At CLO1
* |importance (Acetanilide) s
Synthesis of organic compounds of medicinal impor- CLO1
3. 4 hrs
tance (Ester)
Quantitative estimation of aspirin in tablets by
4. UV-Visible spectrophotometer st CLO2
Quantitative analysis of paracetamol by UV-Visible
S. spectrophotometer 4 hrs CLO2
6 Molecular docking study of Single Ligand-Protein At CLO1,CLO2
* |Interaction s CLO3
- Molecular docking study of multiple Ligand-Protein At CLO1,CLO2
* |Interaction s CLO3
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Learning References:
1. Textbook of Organic Chemistry- Bahl and Bahl
2. Organic Chemistry- Morrison and Boyd
3. Organic Chemistry (Vol I and II)- Finar
4. Feisers’ Reagents for Organic Synthesis- Fieser
5. A Textbook of Medicinal Chemistry- Wilson and Gisvold
6. Medicinal Chemistry- Burger

Course Code 0916-318

Course Title _ Pharmacology-1I Lab
Year & Semester 3rd Year 1% Semester
Course Credit 1

Credit Hours 28

Total Marks 100

Course Description:

Pharmacology is the study of drugs. This course will provide the students with the basic
information of the drugs working on the endothelium, endocrine system and the central
nervous system, regarding their mechanism of action, biotransformation, side effects,
contraindications and their clinical uses.

Course Learning Outcomes (CLOs):

Expected Course Outcomes

CLO No. - Upon completion of this course, the students will be able to:

CLO1 Demonstrate routes of drug administration in animals.
CLO2 Identify suitable anesthetics for animal studies.

CLO3 Develop skills of common laboratory techniques and laboratory animal main-
tenance.

Mapping of Course Learning Outcomes to Program Learning Outcomes:
PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS

CLO1 v v v
CLO2 v v v v
CLO3 Vv v v v v

Course Plan:

S.N. Contents of Course E(l;fl(ll'lst tﬁ lg’:gis
Estimation of salicylic acid in blood plasma after CLO1
1. |administration of aspirin by ferric chloride colorimetric 4 hrs CLO3
method
Estimation of paracetamol in blood plasma after admin- CLO1
2. istration (colorimetric method) 4 hrs CLO3
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3 Determination of concentration of local anesthetic Ah CLO1
* | (lidocaine/procaine) using uv—visible spectrophotome- s CLO3
4. |Test for qualitative analysis of local anesthetics 4 hrs CLO2,CLO3
5 Estimation of antihistamines in blood after administra- 4 hrs CLO2
* |tion (colorimetric method) CLO3
6 Determination of concentration of propranolol by 4 hrs CLO1
" |uv—visible spectrophotometric method CLO3
7. | Estimation of furosemide by fecls colorimetric method 4 hrs CLO1
Teaching- Positive §
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Websites Report/khata  [15.5% check 2
Videos/ . Summarization
Documentaries Viva voce 15.5% of lecture
Scientific
articles Total 100%

Learning References:

1. Pharmacological Basis of Therapy- Goodman & Gillman
2. Medical Pharmacology- Meyer
3. Medical Pharmacology- Goth

Course Code 0916-319

Course Title Pharmaceutical Technology-I Lab

Year & Semester 3 Year 1% Semester

Course Credit 1
Credit Hours 28
Total Marks 100
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Course Description:

Pharmaceutical technology deals with the formulation of a pure drug substance into a
dosage form. This course will introduce production methods and technology. It will focus
on the rational use of different chemical compounds, solvents, polymers, and the manufac-
turing procedure for the formulation of dosage form of drugs.

Course Learning Outcomes (CLOs):

CLO No Expected Course Outcomes
T Upon completion of this course, the students will be able to:
Describe the use of pharmaceutical preparation source (pharmacopoeia,
CLOl1 . : .
formulary, medical formulary (etc.) while preparing dosage form.
CLO2 |Determine the most suitable method of preparation.
CLO3  |Calculate the amount of material needed to prepare dosage form.
Mapping of Course Learning Outcomes to Program Learning Outcomes:
PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v v v v
CLO2 v Vv v v
CLO3 v v v Vv
Course Plan:
Credit Aligned
S.N. Contents of Course Hours to CLOs
1. |Formulation of oil-in-water emulsions 4 hrs CLO1,CLO3
2. |Formulation of suspensions 4 hrs CLO1,CLO2
3. |Formulation of syrups 4 hrs CLO1,CLO3
4. |Formulation of non-medicated elixir 4 hrs CLOI1,CLO2
5. |Formulation of Cocoa Butter Suppositories 4 hrs CLO1,CLO3
6. |Formulation of an using suitable ointment base 4 hrs CLO1,CLO2
7. |Physical Evaluation of liquid formulation (Emulsions, 4 hrs CLO1,CLO2
syrup, suspension) CLO3
Teaching- Positive §
Learning Assessment Strategy Reinforcement |
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Discussion of Attendance 5%
experiment & )
overview Evaluation 15.5%
Questlon-. Experiments 33%
Answer session
Text books Experiment
Laboratory 15.5%
manual Result
Websites Report/khata  15.5%
Videos/
Documentaries Viva voce 15.5%
Scientific
articles Total 100%

Feedback/
Response
Individual
discussion
Group
discussion
Misconception
check
Summarization
of lecture

Bloom’s Category

Remember

Understand

Apply
Analyze

Evaluat

Create

Learning References:
1. Comprehensive Pharmacy Review- Leon Shargel.
2. Pharmaceutical Technology —A practical manual: Sushama Talegaonkar

3. Laboratory Manual for Pharmaceutical Technology and

Biopharmaceutics Experiments: Bijaya Ghosh, Rajeshri Dhurke.

Course Code

0916-321

Course Title

Organic Spectroscopy

Year & Semester

3rd Year 2" Semester

Course Credit 3
Credit Hours 42
Total Marks 100

Course Description:
Organic Spectroscopy course involves the study of spectroscopic methods such as UV, IR,
NMR, and mass spectroscopy with examples. It introduces the basic principles, instrumen-
tation, and applications of UV, IR, NMR, and mass spectroscopy. Theory, instrumentation,
and applications of radiochemical methods of analysis and use of radioisotope in pharma-

ceutical research are also discussed.

Course Learning Outcomes (CLOs):

CLO No Expected Course QOutcomes
T Upon completion of this course, the students will be able to:

Describe the principle of UV, IR, NMR, mass spectroscopy and radiochemi-
CLOI cal methods with examples.

Describe various methods and graphical representation of compounds of
CLO2 spectral analysis.

Develop and validate the analytical methods by using UV, IR, NMR, mass
CLO3 spectroscopy.
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CLO4

Apply various spectroscopic techniques to identify organic, inorganic, and
natural products.

CLOS5

ments.

Explain the fundamentals of radioactivity, natural and radioactivity, radioac-
tive decay, different types of radiation, radiation detection and their measure-

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLOS
CLO1 v v v v v
CLO2 v v v
CLO3 v v v
CLO4 v v v v v
CLOS5 v v v v
Course Plan:
Credit Aligned
S.N. Contents of Course Hours to CLOs
a) Absorption spectroscopy:
i) UV spectroscopy: Spectroscopy, radiation, electro-
magnetic spectrum, energy of molecule, electronic
transition, Beer Lambert law, chromophore, auxo-
chrome, absorption band, instrumentation. CLOI
ii) IR spectroscopy: Principle, molecular vibration, CLO2
1. . . o 20.5 hrs CLO3
classification of molecular vibration, degree of CLO4
freedom, selection rule, factors, instrumentation, CLO5
sampling techniques, finger print region, application.
Nuclear magnetic resonance spectroscopy: H-NMR
spectroscopy: Introduction & theory, relaxation process,
instrumentation, chemical shift, spin-spin coupling, CLOl
different spin systems, coupling constants, spin-spin CLO2
2. . . 10.5 hrs CLO3
decoupling, long range coupling. 13C - NMR spectros- CLO4
copy, basic principle and application of 2DNMR spec- CLO5
troscopy.
Mass spectroscopy: Introduction, theory, the mass CLO1
spectrum, determination of molecular formula, ioniza- CLO2
3. tion technique, recognition of molecular ion, fragmenta- 11 hrs 8%82
tion process, applications. CLO5
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Learning References:
1. Quantitative Pharmaceutical Analysis (Vol I & II)- Chatten
2. A Textbook of Pharmaceutical Analysis— K. A. Connors
3. Quantitative Inorganic Analysis (Vol I & II)- Vogel
4. Elementary Organic Spectroscopy — S. Chand and Y. R. Sharma
5. British Pharmacopoeia

6. United State Pharmacopoeia.

Course Code

0916-322

Course Title

Pharmacology-III

Year & Semester

3 Year 2" Semester

Course Credit 3
Credit Hours 42
Total Marks 100

Course Description:

Pharmacology-III course helps to develop knowledge about different pharmacological
actions of drugs such as antidiabetic, anticancer, antiviral, antitubercular, antidiarrheal and
antifertility agents. The main objective of the subject is to make students familiar with the
wider concepts of the pharmacological action of some specific drugs.
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Course Learning Outcomes (CLOs):

CLO No Expected Course Outcomes
T Upon completion of this course, the students will be able to:

Explain the pharmacokinetics and mechanism of drug action at organ system/
CLOl

sub cellular/macromolecular level.

Evaluate the drug mechanisms and their relevance in the treatment of diseases
CLO2  |and poisoning.

Classify drugs based on their therapeutic utility and explain the
CLO3 pharmacology of drugs.

Mapping of Course Learning Qutcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v v v v v v
CLO2 v v v v v v
CLO3 v v v

Course Plan:

S.N.

Contents of Course

Credit Aligned
Hours to CLOs

Hormones and hormone related antagonist:

a) Anti-diabetic drugs: Introduction and classification of
diabetes, anti-diabetic drug: classification, chemistry,
mode of action, pharmacokinetics, indications, contra-
indications, dose, adverse effects, and drug interaction
of the following individual class of drugs: oral hypogly-
cemic agents: (i) sulfonylureas (ii) biguanides.
Hormone preparation: insulin, management of diabetes
mellitus. (iii) incretin-based drugs (sitagliptin).

b) Thyroid and anti-thyroid drugs.

c) Estrogens and progesterone.

7.5 hrs

CLO1
CLO2

Enzymes in therapy: General properties of enzymes
and their mode of actions, enzyme activators and inhibi-
tors; enzymatic basis of drug action; pharmaceutical
importance of enzymes.

3 hrs

CLO3

Anticancer agents:

a) Definition of cancer, types of cancer, genesis of cancer
cell, pathogenesis, classification of an anticancer drug.
b) Alkylating agents: Nitrogen mustard, alkyl sulpho-
nates and nitrosoureas.

¢) Anti-metabolites: (i) Folic acid analog (ii) Pyrimidine
analog (iii) Purine analog and related inhibitors.

d) Natural products: (i) Vinca alkaloids (ii) Antibiotics
(iii) Miscellaneous agents (metal complexes, radioiso-
topes, hormones, etc.)

10.5 hrs

CLOl1
CLO2
CLO3
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Pharmacological studies of various groups of drugs:
a) Drugs used in the treatment of tuberculosis: Antibiot-
ics and Chemotherapeutics: Isoniazid, rifampicin, pyra-

zinamide, ethambutol, streptomycin, gentamicin |,
para-amino salicylic acid etc.

b) Antidiarrheal agents: Introduction, general mecha-
nism of diarrhea, classification of antidiarrheal drugs,

ORS, tetracycline, streptomycin, sulfonamide, lopera- CLO1
mide and anti-spasmodic drugs, etc. 21 hrs CLO2
c) Anti-fertility drugs: Different methods of contracep- CLO3
tion, mechanism of oral contraceptives, mechanical
barriers, implants, foams, etc.
d) Drugs used in Acquired Immune Deficiency
Syndrome (AIDS): Nucleoside Reverse Transcriptase
Inhibitors (NRTIs) (lamivudine, tenofovir, zidovudine)
e) Drug affecting uterine motility: Oxytocin, prosta-
glandin, ergot alkaloids.
Teaching- Positive §
Learning Assessment Strategy Reinforcement |
Approach Tasks MNINI IR
= S| oSS |
Ol QXD |||
s|lo|lolf|lolo|o
| = =[N AN [N
e
=
=
Discussion of Attendance 5%
lecture & Feedback/
overvliew Cl?lSS t'CSt/ Response o
Question- Quiz/Viva/ 10% Individual §o .
. . =
Answer Case study discussion 218 5l.lglslo
session . Grou SlE gl =228
Text books Assignment/ 50, . p e :.:j sl eSS R
PowerPoint Presentation ’ discussion 2| 5| BT <|a|°
lecture notes Misconception | g Al
Websites Midterm Exam 30% check E
i . Summarization
Videos/ . Final Exam 50% Y §
Documentaries of lecture
Scientific
articles Total 100%

Learning References:
1. Pharmacological basis of therapeutics - Goodman & Gillman
2. Medical Pharmacology — Katzung
3. Medical Pharmacology- Meryer
4. Essential Pharmacology — K.D. Tripathey
5. Basic and Clinical Pharmacology — BG Katzung.

136




Course Code

0916-323

Course Title

Pharmaceutical Technology-II

Year & Semester

3rd Year 2" Semester

Course Credit 3
Credit Hours 42
Total Marks 100

Course Description:
Pharmaceutical technology deals with preparation, dosage and side effects of different med-
icines in details. The course provides the students basic knowledge on the manufacturing
process and different machines used in the production of the tablets, capsule. It gifts a
platform for knowing about the microencapsulation technology. This course will also
provide the students with basic terminology and concepts in pharmaceutical technology as
a support to the following study of the different pharmaceutical dosage forms as well as
packaging systems for pharmaceuticals.

Course Learning Outcomes (CLOs):

CLO No. -

Upon completion of this course, the students will be able to:

Expected Course Outcomes

CLO1

Describe the elaborated knowledge on solid dosage forms such as powders,
granules, tablets, coated tablets and capsules.

CLO2

Demonstrate the terminology and concepts used in Pharmaceutical Technolo-
gy and the technical and scientific aspects inherent to drugs and packaging.

CLO3

Develop scientific knowledge for the identification, formulations, prepara-
tion, standardization, container and closure system for pharmaceutical prod-
ucts, quality control, and uses of drugs and medicines.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

use.

for internal use: oral bulk powders for internal use,
antacid oral bulk powders for reconstitution for internal

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v v 4
CLO2 v v v
CLO3 v v
Course Plan:
Credit Aligned
S.N. Contents of Course Hours t0 CLOs
Powder dosage form: Introduction, classification of
powders according to the manner of their dispensing,
divided powders, simple and compound powders for CLO1
1. |internal use, powders for reconstitution, bulk powders 3 hrs g%g%
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Formulation and Manufacturing of tablets: Manufac-
turing of tablets by wet granulation, dry granulation &
direct compression. Granulation of powders for tablet-
ing, advantages and disadvantages of different processes,
processes and machineries used in tablet manufacturing.

9 hrs

CLO1
CLO2

Common tableting problems and Evaluation of
tablets: Hardness measurement, weight variation tests,
thickness and diameter, friability, disintegration time,
dissolution time, mechanism of tablet disintegration and
dissolution, in-process quality control, study of
common tableting problems.

3 hrs

CLO1
CLO2
CLO3

Tablet coating: Definitions and classification of
coating methods, advantages, and disadvantages of
coated tablets. Different methods of coating: Sugar
coating: different stages of sugar coating, problems of
sugar coating. Film coating: Theory of film coating,
film formers, plasticizer, solvents. Enteric coating:
Enteric coating polymers, formulations of enteric
coating. Dry coating (compression coating). Compari-
son between sugar coating and film coating. Aqueous
film coating techniques. Modern film coating materials
and coating formulations. Problems of organic and
aqueous film coating. Coating machines: Conventional
coating machines, perforated coating machines, fluid-
ized coating machines.

12 hrs

CLO1
CLO2
CLO3

Tablet coating: Definitions and classification of coating
methods, advantages, and disadvantages of coated tablets.
Different methods of coating: Sugar coating: different
stages of sugar coating, problems of sugar coating. Film
coating: Theory of film coating, film formers, plasticizer,
solvents. Enteric coating: Enteric coating polymers,
formulations of enteric coating. Dry coating (compres-
sion coating). Comparison between sugar coating and
film coating. Aqueous film coating techniques. Modern
film coating materials and coating formulations. Prob-
lems of organic and aqueous film coating. Coating
machines: Conventional coating machines, perforated
coating machines, fluidized coating machines.

7.5 hrs

CLO1
CLO2
CLO3

Hard gelatin capsules: Definition and classification,
advantages and limitations of capsule dosage form,
gelatin and its manufacture, manufacture of hard
capsule shells, properties of capsules, formulation of
capsules, capsule filling machines, tooling and accesso-
ries. Problems in capsule manufacturing, quality control
methods of capsules, packaging of capsules.

3 hrs

CLO1
CLO2
CLO3
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Microencapsulation technology: Purpose, methods of CLO1
preparation, evaluation, pharmaceutical and biological 3 hrs CLO2
applications of microencapsulation process. CLO3
Containers and closures for pharmaceutical packag-
ing and accessories: Blister packaging machine, strip
packaging machine. c¢GMP & USP requirements on
containers and closures, containers for bulk drug 15k CLO2
substances, AAO recommended color coding of caps - hrs CLO3
and labels for topical ophthalmic medications, informa-
tion that typically should be submitted for liquid-based
oral and topical drug products,
Teaching- Positive g
Learning Assessment Strategy Reinforcement |
Approach Tasks MR EE
IR<=1R=1E=dk=2k=2i=)
SlQQ|D|D|@ (@
~ | OO 8 [N Nl e
@ | —| — AN A A
=
<
=
Discussion of Attendance 5%
lecture & Feedback/
overv_iew Clgss t'est/ Response .
Question- Quiz/Viva/ 10% Individual ;sD 5
. . =
Answer Case study discussion 218 gl.lglsle
session - Grou SlE g =228
Text books Assignment/ 50, . p o| 2 HBIENELE:
PowerPoint Presentation 0 Fhscusswg g o 2| < <@ |©
lecture notes Misconception | € Al
Websites Midterm Exam 30% check =
) . S ot
Videos/ . Final Exam 50% ummarization
Documentaries of lecture
Scientific
articles Total 100%

Learning References:

1. The Theory and Practice of Industrial Pharmacy- Lachman

2. American Pharmacy- Sprowl

3. Pharmaceutics- Aulton
4. Remington’s Pharmaceutical Sciences- AR Gennaro
5. Dispensing of Medication- Husa& martin

6. Pharmaceutical Practice- Aulton
7. An introduction of Pharmaceutical Formulations- Fishburn
8. An introduction to Pharmaceutical Productions- Polderman
9. The extra Pharmacopoeia- Martindale.
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Course Code 0916-324

Course Title _ Bio-pharmaceutics-I
Year & Semester 3rd Year 2"! Semester
Course Credit 3

Credit Hours 42

Total Marks 100

Course Description:

Bio-pharmaceutics comprises the complex processes of drug delivery, the subsequent
response and reaction to the drugs and related research together. It includes the study of
activities and related mechanisms of action in living organisms. It is the study of optimiza-
tion of the pharmacological and therapeutic activities of drugs in living organisms and
involves identification of the factors influencing their bioavailability. This course introduces
students to the concepts of biopharmaceutics including the processes of absorption, distribu-
tion, metabolism, and excretion of drugs. The basic principles and concepts of biopharma-
ceutics that affect the absorption and distribution of drugs in the body will be discussed.
This course will also cover the routes of administration and effect of the physicochemical
properties of drugs and drug products on the bioavailability of these drugs. In addition,
diffusion and drug release following drug administration will constitute a major part of the
course. The physicochemical properties of the drug product and the relevant physiology
leading to the optimization of drug delivery by any route of administration will be empha-
sized

Course Learning Outcomes (CLOs):

Expected Course Outcomes

CLO No. - Upon completion of this course, the students will be able to:

CLO1 Describe the basic concepts of biopharmaceutics as well as their role in phar-
maceutical drug development.

Identify the physiological, physicochemical and dosage form-related factors
that affects drug absorption from different dosage forms and their distribution
and elimination. Identify patient factors which require a modification of the
regular posology and administration of prescribed drugs.

CLO2

Develop the knowledge about the proper way to administer oral drugs based
CLO3 |on sound biopharmaceutical justification and to trouble shoot for issues that
may arise during generic drug development at industrial level.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS

CLO1 v v v
CLO2 Vi
CLO3 v v v v
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Course Plan:

Credit Aligned

S.N. Contents of Course Hours to CLOs

Introduction to Pharmaceutics and Biopharmaceu-

tics: Definition, fate of drug in the body, plasma level CLO1
1. [time curve, measurement of drug concentration, signifi- 3 hrs CLO2
cance of measuring drug concentration. CLO3

Gastrointestinal Absorption of Drugs:

a) Biological consideration: Membrane physiology,
gastrointestinal physiology, mechanism of absorption
etc.

b) Physicochemical consideration: pka and gastroin-
testinal absorption, pH-partition theory and other physi-
2. |cochemical factors. 10.5 hrs
¢) Dosage form consideration: Role of different
dosage form like solution, suspension tablet, capsule,
emulsion etc. on gastrointestinal absorption.

d) Disintegration and dissolution of drugs.

CLO2
CLO3

Distribution of Drugs:

a) Important pharmacokinetic parameters: Biologi-
cal half-life, apparent volume of distribution, area under
the curve, absorption, and elimination rate constant etc.
b) Interpretation of drug-plasma level curve.

¢) Drug-protein interaction: Theoretical aspect of
protein-drug interaction, methods used for protein bind-
3. |ing, identification of drug binding sites, kinetics of | 10.5 hrs CLO2
protein binding, determination of bindings sites and CLO3
association constant, factors affecting protein binding,
effects of protein binding on drug distribution, elimina-
tion, and pharmacological effects of drugs.
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Drug Clearance:
a) Theoretical aspects of drug elimination, excretion,
and biotransformation.
b) Renal elimination: Glomerular filtration, active
tubular secretion, tubular reabsorption, determination of
renal clearance.
¢) Biotransformation of drugs: Definition, drug
biotransformation reactions, pharmacokinetics of drugs | 10 5 prs CLO2
and metabolites (Michelis-Menten equation), hepatic CLO3
elimination, first pass effect, liver excretion ratio,
relation between absolute bioavailability and liver
excretion, hepatic clearance- relationship between
blood flow, intrinsic clearance and hepatic clearance,
hepatic clearance of a protein bound drug (effect of
protein binding on hepatic clearance).
d) Biliary excretion of drug.
Bioavailability and bioequivalence: CLO1
Definitions of different parameters relative to bioavail- 7.5 hrs CLO2
ability, purpose of bioavailability, relative and absolute CLO3
to bioavailability, methods of assaying bioavailability,
criteria for bio-equivalence studies. Drug product selec-
tion based on bio-availability testing.
Teaching- Positive =
Learning Assessment Strategy Reinforcement :o of | o] oo o
Approach Tasks g § § :o? % % :%
Tlololfiolo|o
w| == NN ||
2
=
Discussion of Attendance 5%
lecture & Feedback/
overview CI?SS t,GSt/ Response 2
Question- Quiz/Viva/ 10% Individual Sl
Answer Case study di . S| 2l s o<
session : 1scussion ] s—% gl=NEl8
Text books Assignment/ 50, Group Lm) g 5 & Té T;s o
PowerPoint Presentation discussion E § E < <@ |©
lecture BOLeS |\ fidterm Exam | 30% | Misconception | €
. check @
Videos/ Final Exam 50% izati
Documentaries Summarization
Scientific of lecture
articles Total 100%
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Learning References:
1. Biopharmaceutics & Clinical Pharmacokinetics- M. Gibaldi
2. Biopharmaceutics & Clinical Phrmacokinetics- Notari
3. Biopharmaceutics & Relevant Pharmacokinetics- T.G. Wagner
4. Biopharmaceutics & Drug Interactions- Cadwallader
5. Applied Biopharmaceutics and Pharmacokinetics — Leon Shargel

Course Code

0916-325

Course Title

Pharmaceutical Quality Assurance & Validation

Year & Semester

3 Year 2" Semester

Course Credit 3
Credit Hours 42
Total Marks 100

Course Description:
This course focuses on the concept of preventing mistakes and defects in manufactured
products and avoiding problems when delivering products or services to customers. It
includes importance of pharmaceutical analysis in the quality control of drugs, sources of
quality variation, control of quality variation, sampling techniques, analytical, biological
and clinical testing, quality control and evaluation of package performance. Statistical meth-
ods for assessment of reliability and reproducibility of results, in-process quality control for
manufacturing reliability and Good Manufacturing Practices (GMP) are also described.
Pharmaceutical validation concept is also illustrated in this course.

Course Learning Outcomes (CLOs):

CLO No. -

Upon completion of this course, the students will be able to:

Expected Course QOutcomes

CLO1

Describe the basic knowledge of pharmaceutical assurance and validation
including BSTI (DA) policies for quality in pharmaceutical industries.

improvements in a pharmaceutical.

CLO2 |Develop collaborative and collegial practices and improve morale

CLO3 |Develop validation master plan

CLO4 |Explain importance of quality control in pharmaceutical industry

CLOS Justify where to intervene to make effective and sustainable, continuous

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLOS
CLO1 v v
CLO2 v v
CLO3 v v
CLO4 v v
CLOS v v v
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Course Plan:

Credit Aligned
S.N. Contents of Course Hours to CLOs

Introduction: Importance of pharmaceutical analysis

in the quality control of drugs, sources of quality varia-

tion, control of quality variation. Set up of a quality

control oratory for pharmaceutical analysis, personnel, CLO1

equipment, environments, etc. Types of specifications, CLO2
1. |testing program and methods. BSTI (DA) policies for 9 hrs CLO4

quality in pharmaceutical industries. Theory and basic CLO5

concept of current good manufacturing practice

(cGMP), ISO-9000, ISO-9001 and ICH.

Quality control of pharmaceutical dosage form:

Concept of quality control and in process control, selec-

tion and testing of major raw materials input, causes of

poor quality. Methods of drug sampling, quality control

of raw materials, packaging materials, bulk product, CLOl
2. |finish product. 12 hrs 8%842‘

a) Pharmacopeial test and specifications, standardiza- CLO5

tion of pharmaceutical products.

b) In process quality control of pharmaceutical dosage

form.

c¢) Quality control of packaging materials.

Total quality management (TQM): Quality manage-
3. |ment consideration, quality motivation, total quality 3 hrs g%g%

management.

Pharmaceutical validation concept:

a) Pharmaceutical room and equipment validation:

Importance and process of room and equipment valida-

tion.

b) Pharmaceutical process validation: Importance, type

of process validation, validation of dissolution process, CLO1

mixing process, granulation process, tablet compression CLO2
4. |process, tablet coating process, capsule filling process, 12 hrs CLO3

injection vial filling process. CLO4

CLO5

¢) Pharmaceutical analytical method validation: Impor-
tance, linearity, accuracy, precision, limit of detection,
limit of quantification, heat sensitivity and system
suitability.

d) Post marketing validation.
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Concept of statistical quality control:
frequency distribution, Q.C. charts, sampling and
sampling plan, binomial distribution, tests of signifi-

Normal

. . CLOl
5. |cance, consumer acceptance testing, analysis of 6 hrs CLO2
variance (ANOVA) and experimental design, bioavail- CLO4
ability and crossover design, regression correlation. CLOS5
Teaching- Positive 2
Learning Assessment Strategy | Reinforcement L's' .
Approach Tasks - § °o\° S °o\° °o\° §
glalalee|e|e
Tlo|o g o|lo o
@ | —| — SEES RS
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=
Discussion of Attendance 5%
lecture & Feedback/
overv.iew le:lSS Fest/ . Response :}
QAIJEStIOI;- Quiz/Viva/ 10% Individual AN
swe Case study discussion S8 gl.lglsle
session . IR ISR ELR:
Text books Assignment/ 50 Group a 2 5| & Té ElR
PowerPoint Presentation ’ discussion CIEEIRIEE S
lecture notes . Misconception | =
Websites Midterm Exam | 30% check &2
Videos/ Final Exam 50% | Summarization
Documeqtarles of lecture
Scientific
articles Total 100%

Learning References:
1. Assurance of Quality Pharmaceuticals- Dr. M. Shah Nawaz Khan

2. Pharmaceutical Regulatory Affairs and Standards- Professor

Dr. Md. Shah Amran
3. British Pharmacopoeia

4. United State Pharmacopoeia

5. European Pharmacopoeia
6. Introductory Statistics- A.H.M Rahmatullah Imon

Course Code 0542-326

Course Title , Research Methodology
Year & Semester 3rd Year 2"! Semester
Course Credit 3

Credit Hours 42

Total Marks 100
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Course Description:
Biostatistics is an important tool in pharmacological and pharmaceutical research that is
used to summarize (descriptive statistics) experimental data and analyze correlated data
produced by longitudinal measurements taken over time. Topics include study design,
exploratory data analysis techniques and linear mixed effects regression models. The objec-
tive of the course is to educate students with basic statistical knowledge. It is essential to
improve health, patient care and medication-related outcomes through education and
research.

Course Learning Outcomes (CLOs):

CLO No Expected Course Outcomes
T Upon completion of this course, the students will be able to:
CLO1 |Describe the statistical approach in medical and pharmaceutical science
CLO2 |Apply appropriate statistical methods for analyzing one or two variables
CLO3 Develop idea about correlation of measurement and regression analysis
Mapping of Course Learning Outcomes to Program Learning Outcomes:
PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v v v
CLO2 v v v
CLO3 v v Vv
Course Plan:
Credit Aligned
S.N. Contents of Course Hours to CLOs
Introduction: Application in pharmacy, sample and
1 population, simple and random sampling, sampling 10k CLO1
* | distribution and standard error, graphical and diagram- s CLO2
matic representation
Regression analysis: Basic idea of regression, calcula-
) tion of regression coefficient, standard error and signifi- 10h CLO2
* |cance test. Partial correlation and multiple regressions s CLO3
with two and more than two independent variables.
Bio-statistics and Pharmaceutical calculation: CLOI
3 Dosage calculation, statistical methods utilized in phar- 9h CLO2
* |maceutics, one-way and two-way analysis of variance, s CLO3
design of experiment.
Basic idea of significance test: Simple significance
tests based on the normal distribution, comparison with 8%8 é
4. 12 known standard, comparison of means of two large 9 hrs
CLO3
samples, t- test.
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Study design: Experimental and non-experimental CLO1
5. |design, cross sectional study, cohort study, case-control 4 hrs CLO2
study. CLO3
Teaching- Positive g
Learning Assessment Strategy Reinforcement | .
Approach Tasks 212
AR
Sl QD@D |
Tliolo|lclololo
|l =] = NN [N | N
e
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=
Discussion of Attendance 5%
lecture & Feedback/
OVCI'V.iCW Cl.’flSS t.est/ Response o
Question- Quiz/Viva/ 10% Individual ;5n 5
. . —
?erlss\i)‘(])enr Case study discussion 2125l »l8l5le
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Text books ssignmen 50/ . . - 2l 8|S E|S|R
PowerPoint Presentation filSCUSSlOI.l ‘B S g < <|m|©
lecture notes Misconception | ©
Websites Midterm Exam 30% check %
i . Summarization
Doc\éﬁzg‘iﬁries Final Exam >0% of lecture
Scientific
articles Total 100%

Learning References:

1. An Introduction to the Theory of Statistics—R. N. Shil

2. Medical & Pharmaceutical Statistics- JMA Hannan, PhD

Course Code

0916-327

Course Title

Pharmacology-III Lab

Year & Semester

3 Year 2" Semester

Course Credit 1
Credit Hours 28
Total Marks 100

Course Description:
Pharmacology-III lab deals with the study of how a medication affects the biological system
and how the body reacts to it. This lab course focuses on pharmacological action of different
medicines on toad such as furosemide, mannitol, CNS stimulant, CNS depressants etc. The
field of study includes drug sources, chemical characteristics, biological effects, and thera-
peutic applications. Depending on a variety of physiological factors, these effects might be

helpful or harmful.
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Course Learning Outcomes (CLOs):

CLO No. -

Expected Course QOutcomes
Upon completion of this course, the students will be able to:

CLO1 Achieve expanded practical knowledge on mode of action of different medi-

cines.

CLO2

Observe practically the effect of chemotherapeutic agents on diseased rats.

CLO3 Analyze the variations of effect of medicines.

Mapping of Course Learning Qutcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 N v v v
CLO2 v v
CLO3 v v

Course Plan:

Credit Aligned

S.N. Contents of Course Hours to CLOs
1. |Effect of CNS stimulant, CNS depressants on mice 4 hrs 8%8%
L . . CLO1
2. | Effect of diuretics (furosemide) on mice 4 hrs CLO3
. . . CLO1
3. |Effect of diuretics (mannitol) on mice 4 hrs CLO2
Effect of local anesthetic on rat tails 4 hrs CLOI
4. CLO3

Study of mydriatic and myotic effects on rabbit’s eye

. . . 4 hrs CLOl1
5. |(e.g; atropine, physostigmine etc.) CLO2
6. |Effect of pilocarpine on saliva secretion of rat 4 hrs CLOI
CLO3
L . . CLO1
7. | Estimation of blood uric acid by enzymatic method 4 hrs CLO2
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Teaching- Positive g
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Discussion of Attendance 5%
experiment & : . Feedback/
overview Evaluation 15.5% Response .
Question- Experiments 33% Individual ?n s
Answer session discussion 13 8|~ 8l5la
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Websites Report/khata  15.5% check &
Videos/ Summarization
Documentaries Viva voce 15.5% of lecture
Scientific
articles Total 100%

Learning References:

1. Pharmacological Basis of Therapry- Goodman & Gillman
2. Medical Pharmacology- Goth
3. Lippincott’s Illustrated Reviews on Pharmacology-

Richard A. Harvey, Pamela C. Champe.

0916-328
Pharmaceutical Technology-1I Lab

3rd Year 2" Semester

Course Code

Course Title

Year & Semester

Course Credit 1
Credit Hours 28
Total Marks 100

Course Description:

This course consists of fundamental laboratory techniques in field of pharmaceutical manu-
facturing. In this course students will gain practical experiences on preparations, problems
encountered during preparation as well as on the physical evaluation of tablets and capsule.
Moreover, students will also get basic idea how to identify defects that forms at the time of
production.
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Course Learning Outcomes (CLOs):

CLO No Expected Course QOutcomes
T Upon completion of this course, the students will be able to:
CLO1 Operate one punch tablet compression machine and capsule filling machine.
Demonstrate the application of tablet compression, capsule feeling procedure
CLO2 and granulation.
Handle laboratory apparatus with ensuring general precautions, safety
CLO3  |measures and maintenance.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLOS
CLO1 v v
CLO2 v v v v
CLO3 v v v Vv
Course Plan:
Credit Aligned
S.N. Contents of Course Hours to CLOs
1. |Preparation and Compounding of Tablets 4 hrs CL(():%J,S%OZ
2. |Preparation and Compounding of Capsules 4 hrs CLgiﬂggoz
3. |Preparation and Compounding of Suppositories 4 hrs CLgtggoz
4 Physical evaluation of Capsule: Appearance and weight 4 hrs CLO1,CLO2
* | variation Test CLO3
5 Physical evaluation of Tablets and: Appearance and 4 hrs CLO1,CLO2
weight variation Test CLO3
6. |Study of different percentage of lubricant in tablet 4 hrs CLO1,CLO2
formulation CLO3
Formulation and manufacturing of dispersible aspirin CLO1,CLO2
7. 4 hrs
tablet CLO3
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Approach Tasks S § co\° S oo\° co\° §
Slald|2|2 |22
<ol o 8 oo o
@ | —| — [e\N e\ K\
e
<
=
Discussion of Attendance 5%
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overview Evaluation 15.5% Response .
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Videos/ Summarization
Documentaries Viva voce 15.5% of lecture
Scientific
articles Total 100%

Learning References:

1. The Theory and Practice of Industrial Pharmacy- Lachman

2. American Pharmacy- Sprowl

3. Pharmaceutics- Aulton

4. Remington’s Pharmaceutical Sciences

5. Dispensing of Medication- Husa& martin
6. Pharmaceutical Practice- Aulton
7. An introduction of Pharmaceutical Formulations- Fishburn
8. An introduction to Pharmaceutical Productions- Polderman
9. The extra Pharmacopoeia- Martindale.
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Course Code 0916-329

Course Title ' Pharmaceutical Quality Assurance & Validation Lab
Year & Semester 34 Year 2" Semester

Course Credit 1

Credit Hours 28

Total Marks 100

Course Description:

The course covers the basics of quality assurance processes and methods. It deals with the
various aspects of quality control and quality assurance of pharmaceutical industries. By
this course, the students will gain practical experiences on the important aspects like good
laboratory practice, cGMP, QC tests, documentation, quality certifications and will
efficiently apply the experiences in their professional tenure.

Course Learning Outcomes (CLOs):

CLO No.

Expected Course Outcomes
Upon completion of this course, the students will be able to:

CLO1

Describe the cGMP aspects and the documentation and their importance in a
pharmaceutical industry.

CLO2

Analyze the samples by the QC test and prepare the well documents for quali-
ty certification applicable to pharmaceutical industries.

CLO3

Develop the skills of QC and QA departments and their responsibilities in
pharmaceutical industries.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS

CLO1 v v
CLO2 v v v v
CLO3 v v v v v v v v
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Course Plan:

Credit Aligned
S.N. Contents of Course Hours to CLOs
Document preparation and maintenance in pharmaceu-
1. [tical industry: Batch Formula Record, Master Formula 2 hrs CLO2
Record, SOP, Quality Audit
5 Calibration of laboratory instruments (pH meter, analyt- 2k CLO2
* |ical balance etc.) s CLO3
Validation of laboratory instruments (pH meter, analyti- CLO2
3. | cal balance etc.) 2 hrs CLO3
Quality control of:
4. |@ Raw materials and finished products 8 hrs CLO2
b) Packagingmaterials usedindifferentdosageforms CLO3
5 Maintenance of stores of raw materials, chemicals, 4 hrs CLO2
" |equipments and finished products CLO3
6. | Analysis the supplied sample with justification 8 hrs CLO2,CLO3
7. Documentation and Aqdlt Trail: Deviation, CAPA, 2 hrs CLO1
Change control preparation
Teaching- Positive §
Learning Assessment Strategy Reinforcement |
=] ol o o\o ol |~
Approach Tasks < é % S % é é
Sl QDD |®R|®
SEESHEEE
&
]
=
Discussion of Attendance 5%
experiment & : ) Feedback/
overview Evaluation 15.5% Response .
. .. R
Questlon—- Experiments 33% Ipleldpal A
Answer session discussion 218l 5 SRR
Text books Experiment Group S 5| & g Z|5 E
Laboratory p 15.5% discussion 2 El2l< 225
Result . . =R IAS < |H
manual Misconception | g | #| =
Websites Report/khata  15.5% check =3
Videos/ Summarization
Documentaries Viva voce 15.5% of lecture
Scientific
articles Total 100%
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Learning References:

1. Applied Biopharmaceutics and Pharmacokinetics — Leon Shargel
2. The Theory and Practice of Industrial Pharmacy- Lachman

Course Code

0916-330

Course Title

Oral Assessment-I11

Year & Semester

3 Year 2" Semester1l

Course Credit 15
Credit Hours 100
Total Marks

Course Description:
Oral Assessment is a Latin expression that was used in Catholic seminary education to refer
to oral exams (it literally means, “living voice”). Oral exams are used not as a substitute, but
as acomplement to written exams. They are a way to ask what is not feasible through the
written format. Ostensibly, the rationale is that teachers can use the oral format to probe,

challenge and critically assess what a student really knew about a particular topic.

Course Learning Outcomes (CLOs):

Expected Course Outcomes

for future job interview.

CLONo. - Upon completion of this course, the students will be able to:
CLO1 |Demonstrate verbally the depth of understanding, thinking and problem-solv-
ing ability.
Interact with courage and spontaneity beyond nervousness in face-to-face
CLO2 [interview.
Present their concepts systematically in oral form and exhibit preparedness
CLO3

Mapping of Course Learning Qutcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v v Vv Vv
CLO2 v v Vv Vv
CLO3 v v v Vv

154



Course Plan:

Credit Aligned

S.N. Contents of Course Hours to CLOs
CLO1
1. |All courses of 6" semester 15 hrs CLO2
CLO3

Teaching- Learning Assessment Strategy Positive Reinforcement

Approach Tasks
Discussion of lecture Attendance 10 % Feedback/Response
Overview of courses Viva (Attire, Individual discussion
Question-Answer session | Attitude, Speak- Group discussion

Text books PowerPoint | jno Knowledge) | 90 % Misconception check

lecture notes Websites Summarization of lecture

Videos/Documentaries
Scientific articles Total 100%

Learning References:

1. All textbooks of this semester
Course Code 0916-411
Course Title _ Medicinal Chemistry-I11
Year & Semester 4™ Year 1° Semester
Course Credit 3
Credit Hours 42
Total Marks 100

Course Description:

Advanced Medicinal Chemistry is a course that will provide in-depth knowledge of the
design, synthesis, and biological evaluation of small organic substances as potential lead
compounds. It is also part of medicinal chemistry that evaluates the properties of existing
drugs. The use of plants, minerals, and animal parts as medicines has been recorded since
the most ancient civilizations. It enables the students to understand the concepts of how the
chemical natures of small molecules influence or exhibit biological activities and how the
structural modification influences potential activity.
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Course Learning Outcomes (CLOs):

CLO No.

Upon completion of this course, the students will be able to:

Expected Course Outcomes

CLO1

Describe the basic concept of drug design and development, modern
techniques of drug design, chemistry, uses, SAR of different drug sand

biosynthetic pathway of natural products.

CLO2

Analyze molecular properties related to the chemical structure of the drug.

CLO3

Describe drug-target interactions and scopes of modification for different

drugs.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v v v
CLO2 v v v
CLO3 v v v
Course Plan:
Credit Aligned
S.N. Contents of Course Hours to CLOs
Drug design and Discovery:
a) Sources of drugs, cost and place of development of
drugs, search for new drugs, genesis of drugs.
b) Antihypertensive drugs, B-blocker, H2-blockers, CLO1
1. |semi-synthetic penicillin’s, quinolone derivatives and 7.5 hrs CLO2
anti-diabetic drugs. CLO3
¢) Role of biological half-life (t/2), metabolism of drug,
as drug design.
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Chemistry, uses and SAR of the following drugs:

a) Psychotropic drugs: Sedatives, hypnotics, classifi-
cation, barbiturates, non-barbiturates, SAR and synthe-
sis.

b) Antidepressant drugs: Classification, SAR and
synthesis of phenothiazine, TCA and MAOL.

¢) Anti-neoplastic drugs: Cancer, cause, classification
of anticancer drug.SAR and synthesis of alkylating
agent and anti-metabolites.

d) Membrane acting drugs: 1) Acetylcholine: Occur-
rence, SAR and synthesis of acetylcholine. ii) Catechol-
amine: Occurrence, SAR, synthesis, inactivation.iii)
Serotonin: Occurrence, SAR, synthesis, inactivation.

e) Anti-malarial drugs: History, classification, drug
development strategy, synthesis and SAR.

24 hrs

CLO1
CLO2
CLO3

Biosynthetic pathway of the following natural prod-
ucts:

a) Alkaloids: Definition, classification, properties,
stability, separation, SAR, synthesis.

b) Terpenoids: Terpene, terpenoids, essential oils,
isolation, classification, synthesis, isoprene rule.

¢) Flavonoids: Source, structure, classification, synthe-
sis, biotransformation and use.

d) Vitamins: Vitamin, pro-vitamin, anti-vitamin,
discovery, properties, classification, absorption,
storage, deficiency, toxicity, medicinal and metabolic
role, destruction, synthesis of vitamin A,B, C, D and E.

10.5 hrs

CLO1
CLO2
CLO3
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articles Total 100%

Learning References:
1. Organic chemistry, Natural products: (vol I and IT) — O.P. Agarwal
2. Organic chemistry: The Fundamental principles (vol I and II) — Finar
3. Fundamentals of medicinal chemistry — G. Thomas
4. Wilson and Gisvold’s organic medicinal and pharmaceutical chemistry-
J. Block, J. Bcale.
5. Burger’s medicinal chemistry and drug discovery (vol I — VI) — D.J. Abraham.

0916-412
Bio-pharmaceutics-11

4™ Year 1% Semester

Course Code

Course Title

Year & Semester

Course Credit 3
Credit Hours 42
Total Marks 100

Course Description:

This course is devoted to the exploration and examination of the physical and physicochem-
ical behavior of drugs, dosage forms, and drug delivery systems in physiological milieu and
their implications for pharmaceutical care. Drug absorption processes, bioavailability, and
bioequivalence will be highlighted. Pharmacokinetic and pharmacodynamic concepts,
including absorption kinetics, volume of distribution, and compartmental models, will be
introduced to the student.
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Course Learning Outcomes (CLOs):

CLO No. -

Expected Course Outcomes
Upon completion of this course, the students will be able to:

Describe the different kinds of compartment model, determination of plasma
concentration and calculation of volume distribution in one compartment

CLO1 open model, two compartment model and three compartment model.
Analyze about zero order and first order absorption model, determination oral
CLO2 absorption rate through Wagner Nelson method and Loo Riegelman method.
Evaluate the scientifically use equations which will help them understand the
CLO3 |processes that the drug undergoes inside the system and also the fate of this
drug.
Develop knowledge about multiple dosage regimens, drug accumulation,
CLO4 |repetitive intravenous injection, multiple oral dosage regimen, loading dose,
intravenous infusion etc.
Create the knowledge about dosage adjustment in renal disease such as drug
adjustment based on drug clearance, measurement of GER, calculation of
CLO5

creatinine clearance, dialysis and relationship between pharmacokinetic and
therapeutic responses of a drug.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v | v v v | v v
CLO2 v | v v | v v
CLO3 v | v v | v v
CLO4 v v v | v v
CLO5 Vv v v v
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Course Plan:

Credit Aligned

S.N. Contents of Course Hours to CLOs

Compartmental Analysis: Introduction:

a) One compartment open model: determination of

plasma concentration from one compartment open

model, calculation of apparent volume of distribution,

calculation of K from urinary excretion data.

b) Multiple-Compartment models: i) Two compart- CLO1

1. |ment open model, method of residuals, apparent 9 hrs CLO3
volumes of distributions, drug in tissue compartment, CLOS5
elimination rate constant ii) Three compartment open
model: method of residuals, determination of area under
curve, apparent volumes of distribution, elimination
rate constant.

Pharmacokinetics of drug absorption: Zero order
absorption model, first order absorption model determi- CLO?2
nation of absorption rate constants from oral absorption CLO3

2. |data: method of residuals Wagner Nelson method, 7.5 hrs CLOS
determination of ka from two comportment oral absorp-
tion data, Loo Riegelman method.

Multiple dosage regimens (MDR): Drug accumula-
tion, repetitive intravenous injection, multiple oral CLO2

3. dosage regimens, loading dose and determination of 7.5 hrs CLO3
bioavailability and bio-equivalency from MDR.
Intravenous infusion: One compartment model drugs,

4. |two compartment model drugs, infusion plus loading 6 hrs CLO3
dose. CLO4
Dosage adjustment in renal disease: Pharmacokinetic
considerations, general approaches for dose adjustment
in renal disease, dose adjustment based on drug clear-
ance, method based on changes in the elimination rate
constant, measurement of glomerular filtration rate CLO3

5. |(GER), calculation of creatinine clearance from serum 6 hrs CLO4

creatinine concentration. Dose adjustment based on
monogram. Giusti Hayton method, Wagner method.
Extracorporeal removal of drugs, dialysis.
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Non-compartmental analysis, physiologic-pharmacoki-
6. |netic model, statistical moment, mean residence time 3 hrs CLO3
etc.
Relationship between pharmacokinetic and therapeutic
7. |responses. 3 hrs CLO3
Teaching- Positive §
Learning Assessment Strategy Reinforcement |
212222
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Websites Midterm Exam 30% check =
i . Summarization
Videos/ . Final Exam 50%
Documentaries of lecture
Scientific
articles Total 100%

Learning References:

1. Biopharmaceutics & Clinical Pharmacokinetics- M. Gibaldi

2. Biopharmaceutics & Clinical Pharmacokinetics- Notari

3. Biopharmaceutics & Relevant Pharmacokinetics- T.G. Wagner

4. Biopharmaceutics & Drug Interactions- Cadwallader

5. Pharmacokinetics- M. Gibaldi& D. Perrioer.

6. Applied Biopharmaceutics and Pharmacokinetics — Leon Shargel.

Course Code

0916-413

Course Title

Pharmaceutical Regulatory Affairs

Year & Semester

4" Year 1% Semester

Course Credit 3
Credit Hours 42
Total Marks 100

161



Course Description:

Pharmaceutical Regulatory Affairs is a unique combination of science and management to
achieve a commercially important goal within a drug-development organization. Pharma-
ceutical Regulatory Affairs is a profession developed from the intention of governments to
protect public health by controlling the safety and efficacy of products including pharma-
ceuticals, veterinary medicines, medical devices, cosmetics so that those supplied products

make a worthwhile contribution to public health and welfare.

Course Learning Outcomes (CLOs):

CLO No. -

Expected Course Outcomes
Upon completion of this course, the students will be able to:

and critical parameters of registration.

CLO1 Explain basic requirements for drug registration and illustrate different stage

CLOZ  |wishes to distribute its products.

Describe the ever-changing legislation in all the regions in which a company

cLo3 |Develop the skills on legal and scientific restraints and requirements.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLO5S | PLO6 | PLO7 | PLOS
CLO1 v v v
CLO2 v v v
CLO3 v v v
Course Plan:
Credit Aligned
S.N. Contents of Course Hours to CLOs
Introduction: Definition of law, act, regulation, scope
& goals for Regulatory Affairs, contribution of Regula-
tory Affairs Department in a pharmaceutical company,
L function .of r'egulatory professionals, role of pharmac.y 4 hrs CLO3
community in Bangladesh, the role of pharmacists in
operating and maintaining model pharmacy and model
medicines shops.
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Regulations and laws governing the practices of
pharmacy in Bangladesh: Control of drug advertise-
ments and prices of patented and trademarked medicine,
proprietary medicine, regulation of cosmetics and

. |poison control, approval process, format and registra-

tion process of pharmaceuticals in Bangladesh, rules
and regulations for controlling poisons and narcotic
materials in Bangladesh.

4 hrs

CLO1
CLO2
CLO3

An introductory study on the policies, sales, regula-
tion, and laws concerning to the manufacture,
possession, distribution, sale of drugs and poisons in
Bangladesh (With latest amendments):

The Drug Act 1940 (XXIII of 1940)

The Drug Ordinance 1982

The Drug Control Ordinance 1982 (Ordinance No. VIII
of 1982), its amendments

Drug Control Guideline 2006

The National Drug Policy 1982

The National Drug Policy 2005 and 2016 for regulation
of process of registration, manufacture, distribution,
sale, import and export of drug in Bangladesh

The narcotics (Control) act 1990

The Poisons Act 1919, and related amendments.

The Pharmacy Ordinance 1976

The National Health Policy 2011

The Quality Policy 2017 and related amendments.

6 hrs

CLO1
CLO2
CLO3

Pharmacists Code of Ethics: Values, behavior and
ethical norms in pharmaceuticals, relationship of trust,
ethical considerations during pharmacy practice,
self-regulation.

4 hrs

CLO2
CLO3

cGMP of pharmaceutical manufacturing, Evolution and
Principles of cGMP, Schedule-M, WHO-GMP require-
ments, European Union (EU), United States Food and
Drug Administration (USFDA), guidelines on pharma-
ceutical manufacturing.

4 hrs

CLO1
CLO2
CLO3

Regulatory requirements for new product approval:
NDA, ANDA, regulatory inspection system, approval

. |process, format and registration of API, biologics, novel

therapies, special categories in Bangladesh, stability
study, BE study, validation, and qualification.

4 hrs

CLO1
CLO2
CLO3
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Pharmaceutical Regulatory Organizations (Bangla-
desh): Scope and functions of Pharmacy Council of
Bangladesh (PCB) and functions and activities of
Directorate General of Drug Administration (DGDA).

4 hrs

CLO2
CLO3

Pharmaceutical Regulatory Organizations (For-
eign): Introduction to international drug regulatory
agencies, ICH and cGMP guidelines, Regulatory guide-
line of USFDA (USA), MHRA (UK), TGA (Australia),
CDSCO (India), HEALTH CANADA (Canada), MCC
(South Africa), ANVISA (Brazil), EMEA (European
Union), SFDA (China), NAFDAC (Nigeria), MED-
SAFE (New Zealand), MHLW (Japan), MCAZ (Zimba-
bwe), SWISSMEDIC (Switzerland), KFDA (Korea),
MoH (Sri Lanka).

4 hrs

CLO1
CLO2
CLO3

Harmonization of regulatory requirements: The
international Conference on Harmonization (ICH)
process, guideline to establish quality, safety and effica-
cy of drug substance and products, study of ICH,
Common Technical Documents (CTD), harmonization
of pharmacopeial standards, The International Organi-
zation for Standardization (ISO) 9000 series of quality
system standards, ISO 14000, licensing of premises.

4 hrs

CLO1
CLO2
CLO3

10.

Global Agreements and Documentations: GATT,
TRIPS, GAVI, Drug Master File, Dossier.
Globalization of drug industries, Export import policy
of drugs, WHO certification, trademarks, copyrights
and patents, vendor qualification, post marketing
surveillance.

4 hrs

CLO1
CLO2
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Learning References:

1. The Pharmacy Ordinance, 1976. Ministry of Law and Parliamentary Affairs,

Government of Bangladesh, Dhaka
2. The Drugs (Control) Ordinance, 1982, Ministry of Law and Land Reforms
Government of Bangladesh, Dhaka
3. Drug Policy of Bangladesh, Ministry of Health and Population Control,
Health Division, Dhaka
4. A Textbook of Forensic Pharmacy - B M Mithal. Pharmacist’s Code of Ethics, Phar-

9]

. macy Council of Bangladesh

6. Remington’s Pharmaceutical Science
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Course Code

0916-414

Course Title

Biochemistry and Molecular Biology

Year & Semester

4™ Year 1° Semester

Course Credit 3
Credit Hours 42
Total Marks 100

Course Description:
Biochemistry and Molecular biology focus on DNA, RNA and protein synthesis in cells and
is closely related to the fields of cell biology, genetics, genomics, and biochemistry. The
field of molecular biology is focused especially on nucleic acids (e.g., DNA and RNA) and
proteins macromolecules that are essential to life processes and how these molecules inter-

act and behave within cells.

Course Learning Outcomes (CLOs):

CLO No. -

Expected Course Outcomes

Upon completion of this course, the students will be able to:

CLO1 Achieve a wide range of theoretical knowledge on historical background of
molecular biology as well as DNA, RNA and protein synthesis.

Describe the molecular events that govern cell function while exploring the
relevant aspects of biochemistry, genetics and cell biology and implement the
CLO2 knowledge in areas of medicine, agriculture, and biotechnology.

Demonstrate the molecular basis of illnesses, mutation and apply different
CLO3 [|techniques in the field of research such as the gel electrophoresis and poly-
merase chain reaction etc.

Mapping of Course Learning Qutcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 Vv
CLO2 v Vv
CLO3 v v v Vv v v
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Course Plan:

S.N. Contents of Course I(-:I;fl(ll-lst tlz l::glljgls

General introduction and historical background of

biochemistry and molecular biology:

The Mendelian view of the world, Mendelian law, chro- CLO1
1 mosomal theory of heredity, chromosomal determina- 3 hrs CLO2

tion of sex, chromosomal mapping of Annostment CLO3

(Mendelian second law), and preliminary attempts to

find a gene protein relationship.

Nucleic acid: Structure, isolation, purification and CLO1
2. |molecular weight determination, chemical and enzy- 10.5 hrs CLO2

matic hydrolysis and hybridization. CLO3

Central dogma of molecular biology:

a) Replication: DNA replication, DNA types of DNA

replication, and inhibitors of replication.

b) Transcription: RNA synthesis and mRNA process-

ing (post-transnational modification of mRNA, promot-

ers, enhancers and transcriptional factor) in bacteria and

yeast, inhibitors of transcription. CLO1
3. |¢) Genetic code: Characteristic feature of genetic code, 18 hrs CLO2

Wooble hypothesis with experimental codon. CLO3

d) Translation: Structure of Ribosome, mechanism of

translation, (protein synthesis), post-transnational mod-

ification, inhibitors of translation evidence, initiation

and termination

Techniques in molecular biology: Polymerase chain

reaction (PCR), DNA sequencing techniques, Southern, CLO1
4. |Northern and Western blotting. agarose gel electropho- 7.5 hrs CLO2

resis, sds- PAGE TR-PCR, Invitro kinase assay Real CLO3

time PCR, Reverse Transcriptase.

Mutation: Types of mutation, molecular mechanism of

mutation, site specific mutagenesis, mutation hot CLO2
5. 3 hrs CLO3

spot, DNA repair mechanism, inheritant mutational
diseases
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Learning References:

1. Lehninger Principles of Biochemistry by David Nelson,
Nelson Michad Cox

2. Harper;s Illustrated Biochemistry- Robert, Granner, Mayes

3. Text book of Biochemistry - west and Todd

4. Fundamentals of biochemistry -A.C. Deb.

5. Genes VI and VII - Benjamin and Lewin

6. Molecular Biology of THE CELL- Julian Hart Lewis

Course Code

0916-415

Course Title

Pharmaceutical Marketing

Year & Semester

4" Year 1% Semester

Course Credit 2
Credit Hours 28
Total Marks 80
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Course Description:

Pharmaceutical Marketing course aims to provide comprehensive marketing overview in
terms of concepts and techniques to students who are entering employment in any capacity
within the field of pharmacy. This involves fostering the acquisition of knowledge and skills
required to excel in the areas of value-added services, pharmaceutical marketing including
distribution, promotion, pricing, and products. This course will examine the current pharma-
ceutical marketing environment from both an academic and practical perspective.

Course Learning Outcomes (CLOs):

CLO No. -

Expected Course QOutcomes
Upon completion of this course, the students will be able to:

Describe all major marketing concepts and how to apply the marketing

CLOl concepts over the pharmaceutical market.

Demonstrate how the 4 P’s are being composed with its importance for setting
CLO2 piece and developing quality for products.

Apply marketing SWOT concepts, communication, public relations, pricing,
CLO3 and promotion techniques over any proposed product.

Explain the different pharmaceutical marketing channels and utilize the
CLO4 responsibility of sales professional.
CLOS Appraise their own interest in pursuing a career in the pharmaceutical or a

related health care entity.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLOS
CLO1 v v v v v v
CLO2 v Vi v Vv Vv
CLO3 v v v v v
CLO4 v v v v
CLO5 v v v Vv
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Course Plan:

Credit Aligned
S.N. Contents of Course Hours to CLOs
Introduction: Definition, marketing concept, company
orientation toward the market, changing environment
and marketing responses, marketing and society, build- CLO1
L. ing customer satisfaction, value and retention- ethics in 4 hrs CLO2
marketing.
Analyzing marketing opportunities: Scanning the
marketing environment for pharmaceutical industry,
analyzing the pharmaceutical industry, analyzing com- CLO3
2. |petitors, marketing information system- measuring 3 hrs CLO5
demand and forecasting sales, segmenting, targeting
and positioning.
Product management: Nature and types of products, CLO1
3 product mix and line decisions, product innovation, 3 hrs CLO2
" |diffusion of innovation, managing product life cycle,
branding, marketing plan.
Managing price: Setting the price, adapting the price,
4 initiating and responding to price changes, prescription 3 hr CLO1
" |pricing and professional fees for pharmaceutical items. s CLO2
Marketing channels: Channel design decisions, man-
5, & e 3 hrs CLO4
agement decisions- channel dynamics.
Marketing communication: Designing, budgeting,
6 managing and coordinating integrated marketing com- 3k CLO1
* |munications, relationship in marketing of pharmaceuti- s CLO2
cal products.
Sales promotion: Purposes, major decisions on sales
. . . . CLO3
7. |promotion- effective sales promotion techniques for 3 hrs
pharmaceutical items. CLO4
Public relations: Functions, definition, major
decisions, objectives, public relations writing, public CLOl
8. 3 hrs CLO3

relationship in crisis management.
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Organizing, implementing and controlling of mar-

9. ket}ng programs: Marke‘qng orggnlzatlon, mar- 3 hrs CLOS
keting control, and marketing audit.
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Learning References:

1. Philip Kotler: Marketing Management
2. Cravens D W Hills Gerald F and Woodruff R B: Marketing Management
3. R Canfield: Salesmanship
4. Fraser P Seitel: Public Relations.

Course Code

0916-416

Course Title

Pharmaceutical Biotechnology

Year & Semester

4™ Year 1° Semester

Course Credit 3
Credit Hours 42
Total Marks 100
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Course Description:

Pharmaceutical Biotechnology provides fundamental insights to the exploitation of biologi-
cal processes for industrial and other purposes. The course introduces animal cell culture,
fermentation, immobilization of enzymes approached by various methods with different
operation modes. The strategies are to design efficient fermenters and develop methods for
obtaining higher yields of commercial products at low cost with minimum energy consump-
tion. Students will be able to learn the bioprocessing of industrial products e.g. wine,
cheese, antibiotics, hormones, vaccines etc. The contents of immunology have been
designed to take students step by step through fundamental components of immune system,
activation and effector functions of the immune components, development of vaccines,
immunopathogenesis and immunological techniques used for laboratory research and clini-
cal diagnosis. Students will gain some fundamental knowledge about the vaccines and
monoclonal antibody production. Furthermore, students should be aware that the science of
immunology has already been successfully translated into clinical medicine.

Course Learning Outcomes (CLOs):

Expected Course QOutcomes

CLONo. - Upon completion of this course, the students will be able to:

Describe the basic concept of biotechnology and its application on industrial
basis as well as the significance of immunology, innate and adaptive immune
CLOI defense, antigen processing and developments of vaccine in pharmaceutical
sciences.

Analyze and evaluate the process of industrialization of living organisms, the
concept and application of monoclonal antibody technology, vaccine as well
CLO2 |as use of microbes and mammalian cells for the production of pharmaceutical
products depending on different pharmaceutical parameters

Develop skills and approaches that are necessary to perform novel works in
CLO3  |the field of biotechnology, immunology and immune intervention of diseases

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS

CLO1 v v v v
CLO2 v v v v v
CLO3 v v Vv v v
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Course Plan:

Credit Aligned
S.N. Contents of Course Hours to CLOs
Pharmaceutical Biotechnology
General introduction: Definition and historical
perspective, scope, potential and achievements, phar-
L. Imacist and biotechnology, biotechnology and industry. 3 hrs CLOl
Fermentation technology: Fermentor/bioreactor
types, configuration, mixing, aeration, fermentation CLOl
2. modeling, product formation. Fermented pharmaceuti- 3 hrs CLO2
cal products: Antibiotics and Vitamins. CLO3
Enzyme biotechnology: Immobilization methods and
application, enzyme kinetics, study of enzymes such as CLO1
3. |hyaluronidase, penicillinase, streptokinase and strept- 3 hrs CLO2
odozanes,, amylases and proteases, immobilization of CLO3
bacteria and plant cells, biosensors.
Animal biotechnology: Animal cell culture, culture
. . . CLOl1
media, maintenance of cell culture, primary and estab-
4. |,. . . 3 hrs CLO2
lished cell culture and application of animal cell culture,
CLO3
Recombinant DNA technology: Genes and vectors,
isolation and purification. Restriction modification
system, Restriction enzymes, Palindromic sequences of CLO1
5. DNA. Enzyme required for clionlng. Clor.nng of a gene 6 hrs CLO2
into suitable vector, C-DNA library Cloning of insulin, CLO3
interferon gene, Drug designing using biotechnological
method. Use of reverse genetics in drug design.
Gene therapy: Gene therapy and molecular mecha-
nism, mechanism of gene transfer, prerequisite of
. . CLO1
human gene therapy strategies, vehicles for gene trans-
6. . : 6 hrs CLO2
fer, gene therapy for HIV. Herediforms diseases, cancer CLO3

and Antisense therapy: examples and its mechanism and
use in different diseases.
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Immuno-biotechnology:

a) Immune system: Principal components of the innate
and adaptive immunity.

b) Immune response: Types of adaptive immune
response, active and passive immunity, cardinal feature
of adaptive immune response, T and B cell activation,

proliferation, and differentiation. CLO1
¢) The Major Histocompatibility Complex: Structure 12 hrs CLO2
of MHC molecules (class-I and class-II), binding of CLO3
peptides to MHC molecules.
d) Antigen processing and presentation of T lympho-
cytes: Properties of antigen recognized by T lympho-
cytes, processing and presentation of antigen to CD4+
helper T lymphocytes and CD8+ cytolytic T lympho-
cytes.
a) Vaccines: Definition, objectives, types, manufactur-
ing and quality control of medically important vaccines
(Diphteria, tetanus, BCG, Cholera, DTP, Polio, rabies,
small and SARS-CoV-2) CLO1
b) Hybridoma technology: Introduction, techniques of 6 hrs CLO2
production and application of monoclonal antibodies. CLO3
¢ Immunoblotting techniques: ELISA, immunofluro-
cence
Teaching- Positive §
Learning Assessment Strategy Reinforcement :o Jdoolel olole
Approach Tasks = S S S S8
Sl QAL |®?|®
= oo g o|o o
@n | — | — AN A A
R
B
<
=
Discussion of Attendance 5%
lecture & Feedback/
overv_iew Clgss t.est/ Response o
Question- Quiz/Viva/ 10% Individual S
Answer Case study discussion < E % NR=
session : =gl 22588
Text books Assignment/ 504 Group 2 2 5 & ElELEE
PowerPoint Presentation discussion E 2 E <\ &|a|©
lect t i i e
“Websites | Midterm Exam | 30% Mlsc%“"elf“"n =
Videos/ Final Exam | 50% | Summarizat
Documentaries ¢ | Summarizalion
Scientific of lecture
articles Total 100%
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Learning References:

1. Pharmaceutical biotechnology- S.P. Vyas & V.K. Dixit.

2. Biotechnology and its applications in pharmacy- Giriraj Kulkarni T.
3. A text book of Immunology- A K Akram
4. Microbiology- Pelczar, Kreig and Chan
5. Pharmaceutical Microbiology- Harris

6. Review of Medical Microbiology and Immunology- Warren Levinson

7. Principles of Enzyme Technology- MY Khan, Farha khan, 2015

8. A textbook of biotechnology- R.C. Dubey.

Course Code

0916-417

Course Title

Project Work and Presentation

Year & Semester

4™ Year 1% Semester

Course Credit 3
Credit Hours 6 Months
Total Marks 100

Course Description:
A project work will be given to the students by the teachers of the department and a

dissertation should be submitted to the respective examiner and give a talk/presentation
after completing the project. The report will be evaluated by the examiners of related field.

Course Learning Outcomes (CLOs):

Expected Course Qutcomes

CLO No. Upon completion of this course, the students will be able to:
CLO1 Develop and implement knowledge in pharmaceutical research.
CLO2 Calculate and interpret statistical data using various data analyzing tool.
Document the research impact that a given intervention or exposure has
CLO3  |relation on the health of a given population.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLOS
CLO1 v v v
CLO2 v v v
CLO3 v v v v
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Course Plan:

Credit Aligned
S.N. Contents of Course Hours to CLOs
Formulating a foundational concept for project work,
1. |doing a literature review, brainstorming and identifying | | ., onth CLO1
potential research themes
Develop a study plan of proposed project work with an
2. |appropriate project title. 15 days CLO1
Preparation, purchase, collection of materials and
3. |instruments for project work 15 days CLOI1
Searching and selection of project location, experimen-
4. |tal design and laboratory set up to carry out project| 15 days CLO1
work
5 Carry out experiment (laboratory or field work) and 5 N CLO1
* | data collection and analysis and hypothesis months CLO2
Justification of the project, final thoughts, research
6. |cthical recommenc}atiqns, guidelines against plagiarism | 5 days CLO3
and future study directions
Report preparation, submission and presentation of
7. project work. 1 months CLO3
S
=]
Assessment Strategy - .
M R RIS
gl g2 2F
HEIREIEIGEE:
x
=
=
Attendance 5% >
=
Evaluation 20% S | -
. 3 B g (o] 4&; o
Presentation/ 25% S| E| 2| Bl 2| 2| €
Viva - 2| 8| & S| 5|8
“E & & < < m O
Project Report 50% g -
)
Total 100%
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Learning References:

1. Handbook of Research Methodology: A Compendium for Scholars & Researchers
edited by Dr. Shanti Bhushan Mishra Dr. Shashi Alok, ed., 2011, Educreation publish-

ing, India.

2. Handbook of Research Methodology: Methods and Techniques edited by C. R.
Kothari, Ed (2nd), 1990, New Age International Ltd., India.
3. An Introduction to the Theory of Statistics—R. N. Shil
4. Scientific articles of related study field.

Course Code

0916-418

Course Title

Bio-pharmaceutics Lab

Year & Semester

4™ Year 1% Semester

Course Credit

1

Credit Hours

28

Total Marks

100

Course Description:

Bio-pharmaceutics Lab is designed to impart knowledge and skills of bio-pharmaceutics
and pharmacokinetics and their applications in pharmaceutical development and in solving
the quality problems raised therein. Manufacturing technology and pharmaceutical techni-
cal testing of the products are essential parts of the course together with bio-pharmacy relat-
ed to absorption from the gastro-intestinal tract. The course also includes the basic princi-

ples of quality assurance.

Course Learning Outcomes (CLOs):

CLO No. -

Expected Course Outcomes
Upon completion of this course, the students will be able to:

CLO1 Describe the quality evaluation of various dosage forms in-vivo and in-vitro
pathway.

Demonstrate the factors that influence the quality of pharmaceutical prepara-
CLO2 [tions and their packaging materials based on biopharmaceutics and pharma-
cokinetics properties.

Develop some basic knowledge and understanding of principles for modified
CLO3  |release and dissolution (release) testing of solid oral dosage forms, sterile
products and knowledge of personalized dosage forms.
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Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v 4 v
CLO2 v v v 4 v 4
CLO3 4 v v v v v
Course Plan:
Credit Aligned
S.N. Contents of Course Hours to CLOs
Determination of weight variation, hardness and friabil-
L ity of solid dosage forms 4 hrs CLOI
2. |Disintegration test of solid dosage forms 4 hrs CLO1
Determinationofpackaging integrity (Leak Test) of
3. | tablets/ capsules/parenteral products 4 hrs CLO2
4. | Dissolution study of uncoated tablet 6 hrs CLO3
5, Deterrpination. of. coating inte.grity of enteric coated 6 hrs CLOI
tablet in Gastric Simulated Fluid (GSF)
Dissolution study of enteric coated tablet in Intestinal
6. |Simulated Fluid (ISF) 4 hrs CLO3
Teaching- Positive §
Learning Assessment Strategy | Reinforcement :° R
Approach Tasks - § %\o g § oo\o §
glalq|z|e|e|2
HEEGEEE
2
R
=
=
Discussion of Attendance 5%
experiment & : . Feedback/
overview Evaluation 15.5% Response >
Question- Experiments 339 Individual S| | o
Answer session discussion S8 5| 8l5le
gl Bl
Ee)l;t botoks Experiment 15.59% Group bt é 5| & ELE g
aboratory Result 7% discussion 2| 5| B2 R |°
manual Mi . Sl XD
. 1sconception |
W?bSIteS Report/khata 15.5% check E
Videos/ S i
Documentaries Viva voce 15.50, | °‘mmartzation
Scientific of lecture
articles Total 100%

178



Learning References:

1. Applied Biopharmaceutics and Pharmacokinetics — Leon Shargel
2. The Theory and Practice of Industrial Pharmacy- Lachman.

Course Code 0916-419

Course Title _ Molecular Biology and Biotechnology Lab
Year & Semester 4™ Year 1st Semester

Course Credit 1

Credit Hours 28

Total Marks 100

Course Description:

This course has been designed to provide the students with hand on training in various
analytical and instrumental operations to get them skilled in solving different biochemical,
clinical, and immunological problems. This course actually contains some laboratory works
related to theoretical knowledge.

Course Learning Outcomes (CLOs):

Expected Course QOutcomes

CLONo. - Upon completion of this course, the students will be able to:

CLO1 Prepare different types of media maintaining the aseptic condition inside the
laboratory and to study different bacteria and fungi through microbial assay.

Analyze and evaluate the different electrophoretic techniques and molecular
CLO2 |tools in clinically important biological samples and interpret the obtained
data.

Develop skills to analyze and assay different biomolecules such as DNA,
CLO3  |RNA for future research and improvement of pharmaceutical products.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS

CLO1 v v v
CLO2 v v v v v
CLO3 v v v v
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Course Plan:

Credit Aligned
S.N. Contents of Course Hours to CLOs
1. |Isolation of plasmid DNA 4hrs  |CLOI1, CLO2
2. |Isolation of chick cell DNA 4 hrs CLO1, CLO2
3. |Estimation of DNA 4 hrs CLOI1, CLO2
Estimation of RNA CLO1, CLO2
4. 4 hrs
5. |Agarose-gel electrophoresis of nucleic acid 4 hrs CLO1, CLO2
6. |Determination of bacterial drug resistance by disk diffu- 4 hrs CLO3
sion method
- Determination of antibacterial activity from plant
° |extract 4 hrs CLO3
Teaching- Positive §
Learning Assessment Strategy Reinforcement |
(=] o o N = =) o
Approach Tasks =58 RS
|| QI | |®|®
T|lolo|Qo|lo|o
| = = NN [N
e
<
=
Discussion of Attendance 5%
experiment & : ) Feedback/
overview Evaluation 15.5% Response .
. .. L
Questlon-. Experiments 339 Ir}d1V1dpal Sl ol s
Answer session discussion S 8l s SRR
Text books . Group S| E| 2| g2 2|8
Experiment o . ' 2l ol &l=|ls|8
Laboratory 15.5% | discussion CIEIZ| <20
Result . . gl 2|5 < |H
manual Misconception | & )
Websites Report/khata  [15.5% check &
Videos/ Summarization
Documentaries Viva voce 15.5% of lecture
Scientific
articles Total 100%
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Learning References:

1. Text book of biochemistry: West and Tood.
2. Biochemical reaction mechanism: Ingram
3. The nucleic acids: Chargoff and Davidson.

Course Code 0916-421

Course Title _ Hospital and Community Pharmacy
Year & Semester 4™ Year 2" Semester

Course Credit 3

Credit Hours 42

Total Marks 100

Course Description:

This course provides well-structured guide to making differential diagnosis for different
body system carried out by the hospital and community pharmacist and the accordingly the
medicine to be used which are suitable to different patient category and age group. Hospital
pharmacy deals with procurement, storage, compounding, dispensing, manufacturing,
testing, packaging and distribution of drugs in a hospital. It is also concerned with education
and research in pharmaceutical services.

Course Learning Outcomes (CLOs):

CLO No. -

Expected Course Outcomes
Upon completion of this course, the students will be able to:

CLO1

Analyze the plan, organize and implement pharmacy policy procedures in
keeping with the established policies of the hospitals. Apply knowledge on
drug therapy and the use of medication for the benefit of the patients.

CLO2

Evaluate the pharmacy practices such as compounding and dispensing of
medications and also more modern services related to health care, including
clinical services, reviewing medications for safety, efficacy and drug informa-
tion.

CLO3

Create knowledge by depending on information provided from the patient
because the community pharmacist should learn how to make differential
diagnosis and how to discriminate between disease condition which could be
treated by pharmacist and those that should be referred.
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Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS

PLO6

PLO7 | PLOS

CLO1 v v

v

CLO2 v v v

v

CLO3 v v v v

v

Course Plan:

S.N.

Contents of Course

Credit
Hours

Aligned
to CLOs

Hospital pharmacy:

a) Introduction: Goals, minimum standards, abilities
required for a hospital pharmacist. Hospital as an orga-
nization, classification, organizational patterns, man-
agement and administration, different departments and
services, role of a pharmacist in the hospital. Hospital
pharmacy, organizational and personnel, supportive
personnel, pharmacy education, job descriptions.

6 hrs

CLO1

b) Pharmacy and Therapeutics committee: Descrip-
tion and purpose, membership and functions. Hospital
formulary, guiding principles, legal basis, principles for
admission or deletion of drugs, selection of text.

3 hrs

CLO2

¢) Investigational use of drugs: Description, principles
involved, classification, control, identification, role of
hospital pharmacist, advisory committee

3 hrs

CLO2

d) Purchasing and Inventory control: Purchasing
agent, purchasing procedure, control on purchases,
storage, perishable inventory, physical inventory,
perpetual inventory.

3 hrs

CLO1
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e) Control of special classes of drugs: Use of samples,
in-patient drug orders, out-patient prescriptions, ward
stock drugs, el symbols. Narcotics and their control,
classes, procurement and execution of order forms,
dispensing, hospital narcotic regulations, new systems.
Floor stock drugs, selection, charge and non-charge,
labeling, regulations concerning narcotics, inspection of
nursing drug cabinets.

6 hrs

CLO2

f) Dispensing to In and Outpatients: Drug distribution
systems, dispensing of charge, non- floor stock drugs,
mobile dispensing unit, unit dose dispensing, new
concepts. Dispensing to Outpatients, locality of out-pa-
tient dispensing area, dispensing routine, record keep-
ing. Dispensing during off-hours, use of nursing super-
visors, emergency boxes and night drug cabinets, phar-
macist-on-call. Drug charges in hospitals, pricing,
break- even point pricing.

3 hrs

CLO2

g¢) Manufacturing-bulk and Sterile: Control and
budget, manufacturing facility and capacity, operating
costs, quality control.

3 hrs

CLO2

h) Drug information centre and Library: Physical
facilities, selection of contents, methods of dissemina-
tion, role in educational and training programs, profes-
sional education, internal teaching programs, external
teaching programs.

3 hrs

CLO3

Community Pharmacy: Concept of community health
care, health needs of the community, different levels of
health care, elements of primary health care. Principles
of primary health care: Equitable distribution, commu-
nity participation, intersectoral coordination, appropri-
ate technology, health manpower, health care delivery at
different levels, community pharmacy in dealing with
communicable diseases problem, nutritional problems,
environmental sanitation problems and indigenous
systems of medicine, development of community phar-
macy infrastructure, participation of non-governmental
voluntary health agencies.

9 hrs

CLO3
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Teaching- Positive g
Learning Assessment Strategy Reinforcement | 3
Approach Tasks SRR R
=IR=1R=3RdE=2E=2L=
S| QX DR |®
| oo 8 oo |o
wn| —| — [e\N N\ Ee\]
=
=
=
Discussion of Attendance 5%
lecture & Feedback/
overview Class test/ Response .
Question- Quiz/Viva/ 10% Individual 5
. . = i)
Ans;venr Case study discussion g E 2l lalslo
SesSIo ' / Group O| Elzlal =28
Text books Assignment 50, . E pt g 8| &8 S| 2
PowerPoint Presentation qlSCUSSIOI} = & 2| < <|m|o
lecture notes _ Misconception | g -
Websites Midterm Exam | 30% check =
Videos/ . o Summarization
Documentaries Final Exam 50% of lecture
Scientific
articles Total 100%

Learning References:

1. Hospital Pharmacy - W.E. Hassan
2. A Textbook of Hospital and Clinical Pharmacy - Pratibha Nand and R.K. Khar
3. Hospital and Clinical Pharmacy - Anees Ahmed Siddiqul and M. Ali
4. Textbook of Community Medicine and Public Health - Rashid, Khabiruddin and

Hyder

5. The Essentials of Community Medicine - Selim Reza
6. Textbook of Preventive and Social Medicine - K. Park
7. Remington’s The Science and Practice of Pharmacy - A. R. Gennaro
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Course Code

0916-422

Course Title

Clinical Pharmacy and Disease Management

Year & Semester

4™ Year 2™ Semester

Course Credit 3
Credit Hours 42
Total Marks 100

Course Description:

Clinical Pharmacy and Disease Management is a branch of Pharmacy that revolves around
the preparation and the dispensing of drugs safely to the patients. This branch of Pharmacy
takes care of safety in the production of pharmaceutical drugs and their safe use. Clinical
pharmacists are responsible for providing the medication therapy and recommendations to
the patients according to their needs. They are the experts in the therapeutic use of medica-
tions and are often responsible for providing information and advice regarding the safe use
of pharmaceutical drugs.

Course Learning Outcomes (CLOs):

CLO No. -

Expected Course Outcomes
Upon completion of this course, the students will be able to:

CLO1

Obtain medication history interview, counsel the patients and can identify and
resolve drug related problems and provide drug therapy of patient through

medication chart review and clinical review.

CLO2

Retrieve, analyze, interpret, and formulate drug or medicine information and
understand the principles of toxicology and treatment of poisoning.

CLO3

Detect, assess, and monitor adverse drug reaction and interpret selected labo-

ratory results of specific disease states.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v v v
CLO2 v v v
CLO3 v v
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Course Plan:

Credit Aligned
S.N. Contents of Course Hours to CLOs
Introduction: Clinic, hospital, clinical pharmacy,
scope, importance and application of clinical pharmacy,
diagnosis & routine tests for diagnosis, enzyme, coen-
L zyrﬁe & isoenzyme, and their grole in di};gnosis of 6 hrs CLO1
disease, pharmacokinetics of few drugs.
Drug abuse and its effect: Drug abuse, drug addiction,
5. |drug habituation, drug dependence and drawbacks of 3 hrs CLO3
self-medication.
Clinical chemistry & interpretation of clinical laborato-
ry tests
3. |a) Blood chemistry 6 hrs 8%8%
b) Hematology CLO3
¢) Urinalysis
Case study, clinical interpretation and disease manage-
ment of the following diseases
a) Diabetes
b) Essential hypertension
c) Heart diseases (Myocardial infarction, congestive
cardiac failure etc)
d) Tuberculosis CLOl
4. ¢) Anemia 18 hrs CLO2
f) Neoplasia CLO3
g) Neurological disorders
h) Liver cirrhosis
i) Infectious diseases (AIDS, COVID-19, influenza,
gonorrhea, dengue etc.)
Effects of Poisons: Poisons, toxins of animal origin,
role of poison centers, adverse reactions and poisoning
incidences analysis of poisoning situations, sources and
assessment of poison exposure, over doses of drugs and
5. |drug interactions, symptoms and management of 3 hrs CLO3

poisoning cases with pesticides, fumigants, solvents,
vapors, food toxins and cyanides.
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Drugs adverse effects and Pharmacovigilance:
a) Principles, evaluation in animals, determination of
LD10, LD50, ED50, therapeutic index, etc.

. . CLO1
6. |b) Adverse reactions, causes of adverse reactions, 6 hrs CLO3
factors affecting side effects of drugs.
c¢) Drug allergy, tests for prediction of drug allergy.
Teaching- Positive g
Learning Assessment Strategy Reinforcement |
Approach Tasks oI g IR
oo o|Io (D
Slalq|z|2|2|e
T|lolo|lQolo|o
w| —| = | NN [N
=
<
=
Discussion of Attendance 5%
lecture & Feedback/
Overv'iew Cl.aSS tIGSt/ Response .
Question- Quiz/Viva/ 10% Individual ?n .
=
Answer Case study discussion 2| 28| g o=,
session _ Grou 8 g g % N § 2
Text books Asmgnmefnt/ 50, di p »| 2 3| & ENERE:
PowerPoint Presentation 1scussion 2| 8| & < Z|&a|C
lecture notes Misconception | € s
Websites Midterm Exam 30% check E'
i . Summarization
Videos/ . Final Exam 50%
Documentaries of lecture
Scientific
articles Total 100%

Learning References:

A Textbook of Hospital and Clinical Pharmacy - Pratibha Nand and R.K. Khar
2. Hospital and Clinical Pharmacy - Anees Ahmed Siddiqul and M. Ali

3. Clinical Biochemistry - J. Marshal and K. Bangert
4. Remington, The Science and Practice of Pharmacy - A. R. Gennaro

5. Applied Therapeutics - Lloyd Y. Young and M.A. Koda

6. Forensic Pharmacy and Ethics - S.C. Sahajan and J. B. K. Narang
7. Textbook of Forensic Pharmacy - B. M. Mithal.
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Course Code 0916-423

Course Title » Pharmaceutical Technology-IIT
Year & Semester 4™ Year 2" Semester

Course Credit 3

Credit Hours 42

Total Marks 100

Course Description:

Pharmaceutical Technology is a major requirement module which has a reflective, interac-
tive, and analytical contextual focus. This will provide a comprehensive and sound under-
standing of the theory and practice of pharmaceutical technology and to appreciate the
various processes; batch or continuous, those are available. The importance of the technolo-
gy process in producing good quality products will be emphasized. The course will examine
current compression about theory in details. The course will discuss the basic concepts of
pharmaceutical formulation.

Course Learning Outcomes (CLOs):

CLO No. -

Expected Course Outcomes
Upon completion of this course, the students will be able to:

CLOl1

Understand the scientific principles and technologies involved in the design,
formulation, manufacturing, and quality assurance of advanced pharmaceuti-
cal dosage forms and packaging systems.

CLO2

Apply knowledge of cleanroom technology, aseptic manufacturing, and qual-
ity control practices to ensure contamination-free production of sterile and
ophthalmic pharmaceutical products.

CLO3

Evaluate and implement modern pharmaceutical packaging and safety
systems to protect drug products from contamination, tampering, and envi-
ronmental damage.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS

CLO1 v v v v v
CLO2 v v v v v v
CLO3 v v v v v Vv
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Course Plan:

S.N.

Contents of Course

Credit
Hours

Aligned
to CLOs

Compaction and compression of powder: Physics of
tablet compression, different stages of tablet compres-
sion, effect of compression force on tablet properties,
strength of tablet, factors affecting the strength of tablet,
mechanism of bonding to tablets, problems associated
with large scale manufacturing of tablet.

7.5 hrs

CLO1

Sustained release drug delivery systems: Definition,
advantages and limitations of SR dosage forms, princi-
ple of SR dosage forms, classification and types of SR
dosage forms, methods of obtaining SR effects of drugs,
formulation and manufacturing of SR matrix tablets,
release mechanism of drug, sustained action oral
liquids, parenteral sustained action dosage form, dose
calculation for SR dosage forms, in vitro and in vivo
evaluation of sustained action dosage form

7.5 hrs

CLO1

Aerosol science and technology: Definition and classi-
fications of aerosols, advantages and disadvantages of
aerosols, propellants for aerosol manufacturing, compo-
nents of aerosol formulations, systems of aerosol,
container, valves and actuators for acrosols, manufac-
turing of aerosols, testing and quality assurance of aero-
sols.

6 hrs

CLO1
CLO3

Design and operation of clean rooms: Source of
contamination, classification of clean rooms, air flow
systems conventional flow, unidirectional flow, laminar
air flow units, air filtration mechanisms, fibrous filters
and HEPA filters, temperature and humidity control,
building design, construction and use, personnel,
protective clothing, cleaning and disinfection, commis-
sioning tests of clean and aseptic rooms, routine moni-
toring tests, the operation of clean and aseptic rooms,
key factors in clean room operations

7.5 hrs

CLO2
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Parenteral and ophthalmic products: Definition and
classification of parenteral products, purified water and
water for injection, formulation considerations,
vehicles and additives, containers, manufacturing
consideration, environment, manufacturing techniques,
raw materials and machines, quality control of parenter-
al products, anatomy of eye and adrena, absorption of
drugs in the eye, classification of ophthalmic products,
formulation, vehicles and additives, manufacturing
consideration, environment, manufacturing tech-
niques, quality control of ophthalmic products.

6 hrs

CLO1
CLO2

Tamper resistant packaging and child resistant
packaging: Definition, history of tamper-evident pack-
aging, regulatory aspects of tamper-evident packaging,
anti-tampering regulation, importance of tamper resis-
tant packaging and child resistant packaging, tamper
resistant packaging requirement for OTC human drug
products, various technologies for making a package
tamper evident, reducing the risk of product tampering
agents.

3 hrs

CLO3

Desiccants used in pharmaceutical packaging: Defi-
nitions, types of desiccants, desiccant sachets, a general
comparison of desiccant properties, a general compari-
son of properties of sachet materials, importance and
application of desiccant in pharmaceutical industry,
safety requirements of desiccants.

1.5 hrs

CLO3

Testing and quality assurance of packaging materi-
als: Leakage detection in sterile products (ampoules,
vials), leakage test (bubble point test for strip and blister
packet).

3 hrs

CLO3
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articles Total 100%

Learning References:
1. The theory and practice of Industrial Pharmacy- L. Lachmann, H. A. Liberman.
2. American Pharmacy- Sprowl
3. Pharmaceutics- M. E. Aulton
4. Remington, The Science and Practice of Pharmacy - A. R. Gennaro
5. Dispensing for Pharmaceutical Students- Cooper & Gunn
6. Dispensing of medication- Husa& Martin
7. Bentley’s Textbook of Pharmaceutics
8. Tutorial Pharmacy- Cooper & Gunn
9. An introduction to Pharmaceutical Formulations- Fishburn.
10. Pharmaceutical dosage dorm and Drug delivery systems- H. C. Ansel and N.
G.Popoyich.
11. Pharmaceuticals Packaging Technology - D.A. Dean, E.R.Evans, I.H.Hall
12. Guidelines on packaging for pharmaceutical products (World Health Organization
WHO Technical Report Series, No. 902, 2002)

0916-424
Cosmetology
4™ Year 2" Semester

Course Code

Course Title

Year & Semester

Course Credit 2
Credit Hours 28
Total Marks 80
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Course Description:

This course introduces the knowledge of cosmetic products. In this course, students will
learn the anatomy of the skin and hair, their functions, and relevant care preparations.
Furthermore, students will study the most effective cosmetic active ingredients and their
medical effects on skin and hair. Also, students will recognize the inactive ingredients for
the preparation of cosmetic formulations. Moreover, students will learn the most important
regulations for good manufacturing practice of cosmetic products

Course Learning Outcomes (CLOs):

CLO No. -

Expected Course Outcomes
Upon completion of this course, the students will be able to:

which will be applied to hair, skin.

CLO1 Describe the concept of cosmetic and dermatologic preparation, active ingre-
dients used in cosmetic products formulations, design cosmetic products

formulations.

Analyze the interaction between skin biochemistry and cosmetic formula-
CLO2 [tions, issues of toxicity, skin irritation and allergy in regard to cosmetic

CLO3  |regards to cosmetic formulations.

Evaluate and implement compliance, regulatory and safety requirements in

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLOS
CLO1 v V4
CLO2 v v v
CLO3 v v v
Course Plan:
Credit Aligned
S.N. Contents of Course Hours to CLOs
1 Introduction: Cosmetology, cosmetics, classification 2k {
* |and properties of cosmetics s CLO
The skin: Skin, function of skin, different layers of
skin, epidermis and keratinizing system, pigmentary
2. |system, langerhans cell, dermis, nerves and sense 4 hrs CLO1
organs, blood vessels, exocrine sweat glands, hair
follicles, sebaceous glands, apocrine glands

192



Disorders of skin: Acne, bed sores, corns and calluses,
dry skin, keratosis pilaris, pityriasisrosea, psoriasis, CLO1
rosacea, impetigo, scabies, pediculosis, ringworm, 4 hrs CLO2
eczema, leprosy, skin cancer. CLO3
Skin cream: Introduction, function and classification of
skin creams, cold cream, vanishing creams, cleansing CLO1
cream, and lotion, formulation and manufacturing 4 hrs CLO?2
procedure of cold cream and vanishing cream, packag- CLO3
ing and labeling of cream.
Shaving preparation: Introduction, lather shaving CLO1
cream, brushes less or non-lathering cream, aerosol 3 hrs CLO2
shaving foams, after shave preparations. CLO3
Dental products: Physiology of teeth, dental carries
dental plaque, calculus, dentifrices, formulation and CLO]1
manufacture of toothpastes, tooth powder and mouth- 4 hrs CLO2
wash, quality control of dentifrices, packaging of denti- CLO3
frices.
Hair products: Shampoos, function and classification
of shampoo, composition of shampoo, formulation and CLOI
: . L . . 3 hrs CLO2
evaluation of shampoo, hair conditioner, hair tonic etc. CLO3
Lip-products: Lipstick, characteristics, composition, 8%8%
and preparation of lipstick. 2 hrs CLO3
Brief study on antiperspirant and deodorant. 2 hrs CLO1,CLO2
Teaching- Positive §
Learning Assessment Strategy Reinforcement | R
Approach Tasks < go oo\° % oo\o o§ §
Sle|g|e e @@
~ | OO 8 (R (el (e}
w |— | — [o\ BN e\ I (]
iy
o
]
=
Discussion of Attendance 5%
lecture & Feedback/
Gution | Quoniv | 10% | Resome g
- uiz/Viva o . 5
Answer Case study Individual &l5|T o lo
session _ discussion - @ S|=|8|E |2
Text books Assignment/ 50, Group COlgl5|gl5 s |8
PowerPoint Presentation ’ di i 2IE=—R|<IE RO
iscussion g2 5 < |m
lectu t : ;
“Websites | Midterm Exam | 30% | Misconception | 8
: check =)
Videos/ Final Exam 50% izati
Documentarles Summal‘lzatlon
Scientific of lecture
articles Total 100%
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Learning References:

1. Cosmetics Science and Technology (Vol. 1 & II) - M S balsam, E. Sagarin
2. Preparation and Distribution of Drugs & Cosmetics - S. N Sa

Course Code 0916-425

Course Title ' Pharmaceutical Management
Year & Semester 4™ Year 2" Semester

Course Credit 3

Credit Hours 42

Total Marks 100

Course Description:

Pharmaceutical Management combines the study of basics of pharmaceutical sciences with
management studies. This course is for preparing students’ careers in pharmaceutical man-
agement, sales and other fields related to healthcare industry. It also increases students’
skills in planning & operating management techniques, acquiring consultancy skills and
solving management problems.

Course Learning Outcomes (CLOs):

Expected Course Outcomes

CLO No. Upon completion of this course, the students will be able to:

CLO1 |Describe management, levels and functions of management and importance
of supply chain management with its implementation.

Analyze modern materials & sales management systems with proper planning
CLO2  |and relatable distribution network.

CLO3  |Develop innovative customer-focused new products and services.

Correlate corporate, ethics and society based on good customer service by

CLO4 effective human resources.

CLO5 Evaluate all major management concepts and how to apply the concepts in
pharmaceutical sectors.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLOS
CLO1 v v v

CLO2 < W W

CLO3 v <

CLO4 V v v
CLO5 v v v v
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Course Plan:

S.N.

Contents of Course

Credit
Hours

Aligned
to CLOs

Introduction and supply chain management: Charac-
teristics and importance of management, levels of man-
agement, function of management, concepts of supply
chain, tasks of supply chain, strategic role of supply
chain, challenges facing supply chain managers.

Materials management: Formulating buying policies,
determining needs of materials, sourcing materials,
receiving and stocking materials, management of
supply bases, value chain analysis and alliance network
development.

6 hrs

CLO2

Inventory management: Production planning, manag-
ing the flow of materials to production cost of inventory,
methods of inventory control, selection of optimum
method, effect of inventory control, economic order
quantity, just in time, optimization production technolo-

gy.

6 hrs

CLO2
CLOS5

Distribution& developing cost effective transporta-
tion: Components of distribution organization, estab-
lishing distribution network, measuring the effective-
ness of distribution network, management of communi-
ty pharmacy and governmental pharmacy. Transport
mode selection, designing optimum transportation
system.

6 hrs

CLO2

Managing sales force: Recruiting, training, motivating
and evaluating sales force. Sales planning, organizing
sales, assigning sales territory, sales analysis.

3 hrs

CLO2
CLO3

Customer service: Order cycle, financial consider-
ation, technical and logistical support.

3 hrs

CLO3
CLO4

Entrepreneurship, entrepreneurial process &moti-
vation: Definition, evolution of entrepreneurship, role
in the economic development, qualities of entrepre-
neurs, entrepreneurial education and career in pharma-
ceutical industry, social and ethical responsibilities of
entrepreneurs. Decision making, factors affecting entre-
preneurial growth in pharmaceutical industry, legal
issues related to entrepreneurship in pharmaceutical
industry. Entrepreneurial feelings, motivation and role
model support system for entrepreneurship develop-
ment in pharmaceutical industry.

6 hrs

CLO3
CLO4
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Business idea development planning: Creativity and
business idea, sourcing and generating idea, creative
problem-solving techniques, refining business idea,

8. |new product planning & development process. Venture 3 hrs g%gi
opportunity scanning in the pharmaceutical industry,
marketing plan, financial plan and organizational opera-
tion plan.
9 Human resource management: Scope, importance, i CLO4
* |recruiting, training, motivating, industrial relations. s CLO5
Teaching- Positive §
Learning Assessment Strategy Reinforcement | N
Approach Tasks MR EIDIES
IR=1R=IRd ===,
IR
~ S
2 =2 |]|&
x
<
=
Discussion of Attendance 5%
lecture & Feedback/
overview Class test/ Response _
Question- Quiz/Viva/ 10% Individual 5
. . o0 o
Answer Case study discussion £ E 2l |2l
session Assi y Group Ol Elz2lal=22|5
Text books ssignment 50 ) ' - 218 2 g|E |8
PowerPoint Presentation QISCUSSIOI} ﬁE 5| 2| < LB |©
lecture notes Misconception | g =
Websites Midterm Exam 30% check =
Videos/ . Final Exam 50% Summarization
Documentaries of lecture
Scientific
articles Total 100%

Learning References:

03N Lt AW —

. Pharmaceutical Industrial Management — R M Mehta
. Introduction to Supply Chain Management - Handfield R Robert
. Introduction to Materials Management- J. R. Tony Arnold
. Managing the Global Supply Chain - Philip B Schary
. Strategic Physical Distribution Management - Douglas M Lambert
. Introduction to Sales Management - H R Tesdal
. Entrepreneurship Development - Hisrich, Robert D & Peters Michael P
. Entrepreneurship Development - Khanka S S.
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Course Code

0917-426

Course Title

Functional Foods, Nutraceuticals and Herbal Medicines

Year & Semester

4™ Year 2" Semester

Course Credit 3
Credit Hours 42
Total Marks 100

Course Description:
Functional foods and nutraceuticals are products derived from food sources that are purport-
ed to provide extra health benefits, in addition to the basic nutritional value found in foods.
These products claim to prevent chronic diseases, improve health, delay the aging process,
increase life expectancy, or support the structure or function of the body. Specifically, the
course is aimed to provide basic knowledge on the digestion, absorption, metabolism and
biological/functional activity of the different macronutrients (carbohydrates, fats, proteins)
micronutrients (vitamins and minerals), and nutraceuticals/bioactive compounds (e.g. carot-
enoids, glucosinolates etc.). It also teaches students about basic phytopharmacology, herbal
medicine, manufacturing practices and dietary regulations of functional foods and nutraceu-

ticals.

Course Learning Outcomes (CLOs):

CLO No. -

Upon completion of this course, the students will be able to:

Expected Course Outcomes

CLO1 Explain the scientific basis, bioactive components, and health-promoting
roles of functional foods, nutraceuticals, and herbal medicines.

Analyze the physiological and therapeutic effects of bioactive compounds
cLO2 |from foods and herbs in the prevention and management of chronic diseases

Evaluate the safety, efficacy, and regulatory aspects of nutraceuticals and
CLO3 herbal medicine, and apply this knowledge in practical or research contexts.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLOI | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLOS
CLO1 v v v v v
CLO2 v v v Vv v
CLO3 < < v v v v
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Course Plan:

S.N.

Contents of Course

Credit
Hours

Aligned
to CLOs

Introduction: Definition, history, types and classifica-
tion of functional foods and nutraceuticals, perceived
effect of diet on disease prevention, understanding
benefits of functional foods and nutraceuticals

3 hrs

CLO1

Food Components and Nutrition: Food composition,
macronutrients, micronutrients, protein, carbohydrates,
fats and oils, vitamins, minerals, dietary fibers and fiber
like ingredients, trans fatty acids and omega 3,6,9 fatty
acids, sugar and fat substitutes.

4.5 hrs

CLO1

Nutrition, Functional Foods and Health:

a) Relationship of nutrition and health, dietary guide-
lines/food pyramid, Mediterranean diets.

b) Functional foods for immune system, brain develop-
ment and obesity.

7.5 hrs

CLO1
CLO2

Nutraceuticals: Nutraceuticals in herbal products,
fruits, vegetables and grains, effect of nutraceuticals on
cancer, immune system, phytochemicals and their role
in prevention of specific diseases, Antioxidant, antidia-
betic, anti-inflammatory and hypolipidemic herbs and
nutraceuticals.

6 hrs

CLO1
CLO2

Probiotics and Prebiotics:

a) Probiotic strains, Functional properties of probiotics,
medical applications of probiotics, selection of probiot-
ic strains, probiotic food categories.

b) Prebiotics, criteria of prebiotic components, health
benefits of prebiotics, symbiotic.

7.5 hrs

CLO3

Food Products Development and Food Bio-
technology:

a) Technologies for functional food manufacture,
microencapsulation, nanoencapsulation of food ingredi-
ents in cyclodextrins and emulsion delivery systems for
functional foods.

b) Food Biotechnology: Food biotechnology in
fermented dairy products, starter culture, yogurt,
cultured butter milk, acidophilus milk and kefir.

6 hrs

CLO3
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Quality Assurance of Nutraceuticals, Dietary
Supplements and Herbal Products:
a) GMPs, hazard and risk analysis, quality factors,
toxicity analysis, shelf life of nutraceuticals, functional
. foods and dietary supplements, bioavailability and 75h
* |safety issues of functional foods and nutraceuticals. - TS CLO3
b) Quality control of herbal drugs: safety & toxicity
profile, development of standardization parameters,
extraction, pharmacological screening, quality assur-
ance and stability study of herbal drugs.
Teaching- Positive g
Learning Assessment Strategy Reinforcement |
Approach Tasks MR IR
= oo |D |
I DDA
slo|lolLiolo|o
o = =N |Q|Q
=
<
=
Discussion of Attendance 5%
lecture & Feedback/
OVCI'V.iCW CI?ISS t.est/ Response .
Question- Quiz/Viva/ 10% Individual 5
gn
Answer Case study discussion 3 g = o o
session = S|>»N[S|e
: Group O| Elzlal2E|S
Text books Assignment/ 50, . . p g 8l 5|28
PowerPoint Presentation 0 .d1scussmr.1 el 8 IS
lecture notes Misconception | & g
Websites Midterm Exam 30% check =
i . Summarization
Videos/ . Final Exam 50% b za
Documentaries of lecture
Scientific
articles Total 100%

Learning References:

1.
2.

[®)

Functional Food Product Development, Edited by Jim Smith and Edward Charter
Functional Foods and Dietary Supplements: Processing Effects and Health Benefits,
Edited by AthapolNoomhorm, Imran Ahmad and Anil Kumar Anal

3. Probiotics and Health Claims Edited by Wolfgang Kneifel and SeppoSalminen
4.
5. Bioactive Proteins and Peptides as Functional Foods and Nutraceuticals: Yoshinori

Dairy Ingredients for Food Processing Edited by Ramesh C. Chandan and ArunKilara

Mine, Eunice Li-Chan, and Bo Jiang

. Functional Foods: Designer Foods, Pharmafoods, Nutraceuticals: Isracl Goldberg
. Advances in Natural Medicines, Nutraceuticals and Neurocognition: Con Kerry

Kenneth Stough, Andrew Scholey

. Handbook of Nutraceuticals and Functional Foods: Robert E.C Wildman.
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Course Code 0916-427

Course Title v Pharmaceutical Technology-III Lab
Year & Semester 4™ Year 2" Semester

Course Credit 1

Credit Hours 28

Total Marks 100

Course Description:

Pharmaceutical technology is a field of medicine which deals with preparation, dosage, and
side effects of different medicines. The course provides the students with basic knowledge
on the manufacturing process and different machines used in the production of the tablets of

any medicine.

Course Learning Outcomes (CLOs):

Expected Course Qutcomes

CLO No. - Upon completion of this course, the students will be able to:

tics.

CLO1 |Relate the physicochemical properties of drugs to dosage form characteris-

CLO? Operate different equipment’s used in preparation of dosage forms.

CLO3 |additives & conventional and advanced manufacturing techniques.

Compare different types of solid, liquid, semisolid dosage forms, different

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLOS
CLO1 v v
CLO2 v v v v

CLO3 v v v v v
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Course Plan:
Credit Aligned
S.N. Contents of Course Hz‘:lrls to ngLOs
Preparation and Compounding of Paracetamol Tablets 4 hrs CLOl
1. CLO2
5 Preparation and Compounding of Metronidazol suspen- At CLO1
* |sion s CLO2
3. |Preparation and Compounding of Ointment 4 hrs CLO1
4 Preparation and Compounding of effervescent Tablet 4 hrs CLO2
. CLO3
i i f Tablet ion: DT,
5. Physical ev'aluat%on of Tab ets and suspension 4 hrs CLO3
Hardness, Viscosity for suspension
6. S@dy of different.types of Binder us.ed in tablet formu- 4 hrs CLO?2
lation and evaluation after compression
7. | Leak test of Packaging of tablet and capsule 4 hrs 8}:8%
Teaching- Positive §
Learning Assessment Strategy Reinforcement |
Approach Tasks ° S gs|8g8
glald|2|2|a|D
~| O O g OO |
@n | —| — AN AN
R
R
]
=
Discussion of Attendance 5%
experiment & : N Feedback/
overview Evaluation 15.5% Response .
. . . o
Questlon-' Experiments 339 Igd1v1d}1al S ol o
Answer session discussion ﬂ_,; Bl gl .lelslo
Text books Exper] Group O| Elz|al>2 |5
Xperiment 15.5% . . w| 2|8 AR
Laboratory R 270 discussion - g < o | ©
esult . , E| 2| 5 <
manual Misconception | g )
Websites Report/khata  [15.5% check =2
Videos/ Summarization
Documentaries Viva voce 15.5% of lecture
Scientific
articles Total 100%
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Learning References:

1. Dispensing of medication - Husa& Martin

2. Pharmaceutical dosage dorm and Drug delivery systems - H. C. Ansel and
N. G. Popoyich.

3. An introduction to Pharmaceutical Formulations - Fishburn.

Course Code 0916-428

Course Title v Cosmetology Lab
Year & Semester 4™ Year 2" Semester
Course Credit 1

Credit Hours 28

Total Marks 100

Course Description:

The major persistence of cosmetology course is to train the student in the basic skills, safety
judgments, proper work habits and desirable attitudes necessary to obtain desired pharma-
ceutical products. Many cosmetics are made with the incorporation of medicaments such as
antifungal shampoo, cream, lotion, soap etc. Students will achieve the profound knowledge
in manufacturing those products which meet the quality specifications.

Course Learning Outcomes (CLOs):

CLO No Expected Course QOutcomes
T Upon completion of this course, the students will be able to:

CLO1 Prepare quality cosmetics products and solve the arising problems during

manufacture.

Maintain PH of the cosmetics products which is very crucial parameter for
CLO2 topical use.

Apply theories, principles, and concepts to learn additional skills needed as a
CLO3 |pharmacist.
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Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v Vv
CLO2 v v v
CLO3 v v v
Course Plan:
Credit Aligned
S.N. Contents of Course Hours to CLOs
1. |Preparation of hard soap 4 hrs CLO1
2. |Preparation of soft soap 4 hrs CLO2
3. |Preparation of leather saving cream 4 hrs CLO3
CLO1
4. |Preparation of shampoos 4 hrs CLO2
CLO3
5. |Preparation of lotion 4 hrs CLO3
6. | Preparation of vanishing cream 4 hrs CLO2
7. |Preparation of cold cream 4 hrs CLOI1
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Teaching- Positive g
Learning Assessment Strategy Reinforcement |
Approach Tasks ° § co\° § oo\° oo\° §
glalq|z|e|e|2
oo 8 o|lo|o
@ | —| — AN (AN A
e
<
=
Discussion of Attendance 5%
experiment & : . Feedback/
overview Evaluation 15.5% Response .
Question- Experiments 33% Individual ?n s
Answer session discussion 13 8|~ 8l5la
Text books . Group O| |zl =28
Experiment o . ' 2| 2l Ol &= 8|8
Laboratory 15.5% discussion 2 Elgl<| 5|20
Result ) , gl 8| & < |H
manual Misconception S =
Websites Report/khata  [15.5% check &
Videos/ Summarization
Documentaries Viva voce 15.5% of lecture
Scientific
articles Total 100%

Learning References:

1. Cosmetics Science and Technology (Vol. 1 & II) by M S balsam, E. Sagarin
2. Preparation and Distribution of Drugs & Cosmetics by S. N Saha.

Course Code 0916-429

Course Title _ Oral Assessment-1V
Year & Semester 4™ Year 2" Semester
Course Credit 1

Credit Hours 15

Total Marks 100

Course Description:

An oral assessment is a direct means of evaluating students’ knowledge by questioning
them. Oral assessment does not usually have a planned list of questions; evaluators ask
questions and request answers depending on the circumstances. By doing this, evaluators
receive immediate reactions and responses with no plagiarism or false reports.
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Course Learning Outcomes (CLOs):

CLO No Expected Course Outcomes
T Upon completion of this course, the students will be able to:

CLO1 Demonstrate verbally the depth of understanding, thinking and problem-solv-

ing ability.

Interact with courage and spontaneity beyond nervousness in face to face
CLO2  linterview.

Present their concepts systematically in oral form and exhibit preparedness
CLO3 C .

for future job interview.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLO5S | PLO6 | PLO7 | PLOS
CLO1 v v v
CLO2 v v v
CLO3 v v v
Course Plan:
Credit Aligned
S.N. Contents of Course Hours t0 CLOs
CLO1
1. |All courses of 6" semester 15 hrs CLO2
CLO3

Teaching- Learning Assessment Strategy Positive Reinforcement
Approach Tasks
Discussion of lecture Attendance 10 % Feedback/Response
Overview of courses Viva (Attire, Individual discussion
Question-Answer session | Attitude, Speak- Group discussion
Text books PowerPoint | jho Knowledge)| 90 % Misconception check
lecture notes Websites Summarization of lecture
Videos/Documentaries
Scientific articles Total 100%
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Learning References:

1. All textbooks of this semester
Course Code 0916-430
Course Title ~ In-plant Training (Industrial and Hospital/Model Pharmacy)
Semester 4™ Year 2" Semester
Course Credit 2

Course Description:

During the fourth year, students will participate in an in-plant training program within both
pharmaceutical industries and hospitals/model pharmacies. In accordance with the policies
of the respective organizations, the total training duration will be four (04) weeks. Each
placement—pharmaceutical industry and hospital/model pharmacy—must cover a mini-
mum of one (01) week. Upon completion of the training, students are required to submit a
comprehensive report covering the entire training experience. This report will be evaluated
by both internal and external examiners from the relevant fields. Following the submission,
students will deliver a presentation and undergo a viva voce examination based on their
training report.

Course Learning Outcomes (CLOs):

Expected Course Outcomes

CLO No. Upon completion of this course, the students will be able to:

CLO1 Drive their own learning into collaboration to serve as a solution of many
problems and help companies for production of pharmaceutical products
under the strictest manufacturing standards.

Ensure equitable access to essential medicines, vaccines and technologies,

CLO2 |and their appropriate use is a core function of the health system.

Research, develop, market and/or distribute drugs, most commonly in the

CLO3  |context of healthcare.
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Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS

CLO1 v v v Vv
CLO2 v v
CLO3 v v v Vv

Assessment Strategy of Industrial and Hospital/Model Pharmacy Training:

Training report evaluation 60%
Presentation and Viva 40%
Total 100%
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Only for the students who did not take Mathematics in the HSC examination

Course Code 0541-511

Course Title Basic Mathematics
Course Credit 3

Credit Hours 42

Total Marks 100

Course Description:

It develops mathematical curiosity and use inductive and deductive reasoning when solving
problems. By this course the students will become confident in using mathematics to
analyze and solve problems both in educational institute and in real-life situations. It also
develops the knowledge, skills and attitudes necessary to pursue further studies in mathe-

matics.

Course Learning Outcomes (CLOs):

CLO No.

Upon completion of this course, the students will be able to:

Expected Course Outcomes

CLO1 Describe the world and provides an effective way of building mental disci-
pline.

Develop logical reasoning, critical thinking, creative thinking, abstract or
CLO2 spatial thinking, problem-solving ability, and even effective communication
skills.

cLo3 |Develop analytical skills.

Mapping of Course Learning Outcomes to Program Learning Outcomes:

PLO1 | PLO2 | PLO3 | PLO4 | PLOS | PLO6 | PLO7 | PLOS
CLO1 v v v v
CLO2 v v v
CLO3 v Vv v v
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Course Plan:

Credit Aligned
S.N. Contents of Course Hours to CLOs

Algebra:

a) Fundamental theorem of algebra, relation between

roots and coefficients, descartes rule of signs. CLOI
L. |b) Logarithm and exponential theorem 14 hrs CLO2

¢) Complex numbers and their properties CLO3

d) Arithmetic and geometric progression

Differential and integral calculus

a) Functions: Domain, range, inverse and graphs of

functions, limits, continuity and differentiability, inde-

terminate forms.

b) Ordinary differentiation: Differentiation, successive

differentiation.

¢) Expansions of functions: Rolle’s Theorem, Mean CLO1
2. value theorem, Taylor’s and Maclaurin’s formulae. 4%)8nlllir§s CLO2

d) Indefinite integrals: Method of substitution, integra- CLO3

tion by parts, special trigonometric functions, and ratio-

nal fractions.

e) Definite integrals: Fundamental theorem, general

properties, evaluations of definite integrals and reduc-

tion formulas.

Coordinate geometry

a) Co-ordinates, polar co-ordinates CLO1
3. |b) The straight line, pair of straight lines 9 hrs CLO2

¢) Circles, system of circles 20 mins CLO3
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Teaching- Positive g
Learning Assessment Strategy Reinforcement | 3
Approach Tasks oI E IR
HEEEEEE
S P Py prig i
e = = NN
E
=
Discussion of Attendance 5%
lecture & Feedback/
overview Class test/ Response _
Question- Quiz/Viva/ 10% Individual 5
. . = el
[s%eréss?(l)enr Case study discussion z 8l g Sl 8lgle
Assi / Group O| | 2|g|22 |8
Text books ssignment 50, , ; - 2l 8|S E|E|8
PowerPoint Presentation filSCUSSIOI} ﬁE & 2| < <|m|o
lecture notes . Misconception | € =)
Websites Midterm Exam 30% check 2
Videos/ . o Summarization
Documentaries Final Exam 50% of lecture
Scientific
articles Total 100%

Learning References:

1. Hall and Knight: Higher Algebra
2. Bernard and Child: Higher Algebra
3. B. C. Das and B. N. Mukherjee: Differential Calculus, U. N. Dhur& Sons
4. B. C. Das and B. N. Mukherjee: Integral Calculus, U. N. Dhur& Sons

5. Joseph Edwards: Differential Calculus, Kessinger Publishing
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Part D — Assessment & Evaluation

The assessment and evaluation will undoubtedly be transparent. The performance of the
students is evaluated throughout the semester.

Some important points of the ordinance of B. Pharm. (Honours) degree at Varendra
University:

18. Admission

There are two semesters in every year (Summer and Spring) for B. Pharm. (Honours)
program. Admission for 1st semester is open in every semester. Notice for admission will
be published in university website as well as different national dailies.

19. Admission Requirement

Students seeking admission for the degree of Bachelor of Pharmacy must have a total GPA
8.00 (out of scale of 10) in both the SSC/equivalent & HSC/equivalent examinations (Indi-
vidually at least 3.50 out of scale 5) from Science group and must have minimum GPA 3.5
(out of scale 5) in Chemistry and Biology and GPA 3.0 (out of scale 5) in Physics and Math-
ematics separately in both examinations. But students having no Mathematics in HSC/A
level/equivalent examinations can be admitted but they will need to take an extra 3 (three)
credits course on Mathematics during B. Pharm. (Honors) candidature at Varendra Univer-
sity. For A level, students must have a minimum B Grade in Chemistry and Biology and a
minimum C Grade in Physics and Mathematics. Candidates must complete the admission
process within 3 years from the year of publication of HSC/equivalent examination result.

20. Academic Standards

Keeping the mission and goals in mind, the undergraduate program in pharmacy strives to
ensure high academic standards by implementing well-designed curricula, carefully select-
ing high quality students and faculty, utilizing modern and effective instructional methods
and aides, and by continuously monitoring and vigorously evaluating all the pertinent activ-
ities and systems. Special feature of teaching such as the tutorial/workshop sessions are
designed to assist the students in learning application of the concepts and theories.
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21. Award of Degree

Varendra University will award B. Pharm. (Honours) degree to the students completing the
required credits with a minimum CGPA (Cumulative Grade Point Average) of 2.50 on a
scale 0f 4.00. A required credit for B. Pharm. (Honours) degree is 160 as per the standard of
International and Pharmacy Council of Bangladesh (PCB).

22. Examinations

The performance of a student in a theoretical course is estimated based on:

a. Attendance

b. Continuous assessment (class tests, class performance, quizzes, assignments,
presentation)

¢. Mid-term Examination

d. Semester final examination

e. Retake/Improvement examination (if any)

The performance of a student in a lab course will be based on attendance, class perfor-
mance, practical examinations etc.

23. Grading System

The grading process will undoubtedly be transparent. The performance of the students is
evaluated throughout the semester through class tests, quizzes, assignments, and midterm
exams. End of semester evaluation includes final examinations, term papers, project reports
etc. Numerical scores earned by a student in tests, examinations, assignments etc. are cumu-
lated and converted to letter grades.

VU follows the following Letter Grade and Grade Point system introduced by the UGC as
a uniform grading system for all public and private universities:

212



Numerical Grade Letter Grade Grade Point
80% and above A+ 4.00
75% to less than 80% A 3.75
70% to less than 75% A- 3.50
65% to less than 70% B+ 3.25
60% to less than 65% B 3.00
55% to less than 60% B- 2.75
50% to less than 55% C+ 2.50
45% to less than 50% C 2.25
40% to less than 45% D 2.00
Less than 40% F 0.00

a. The Letter Grade A+, A, A-, B+, B, C+, C and D are considered as pass grades.
b. F grade is considered as ‘FAIL’ and in such cases students must go for retake.
c. After completion of program, final transcript will be issued mentioning Letter
Grade, Corresponding Grade Points, Attempted Credit, Earned Credit and

CGPA.

d. Numerical marks in Grade Sheet/Transcript will not be shown.

24. Calculation of GPA and cGPA

Suppose a student has completed five courses in a semester and obtained the following

grades:
Courses Credits Grade Grade Point
Course 1 3 A+ 4.00
Course 2 3 B 3.00
Course 3 3 A 3.75
Course 4 2 B+ 3.25
Course 5 1 A- 3.50
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Then his/ her Grade Point Average (GPA) for the semester will be computed as follows:

Gpa~ 3(400) £3(3.00) +3(3.75) +2(3.25) +1(3.50) _

(3+3+3+2+1) 32

Thus, GPA= Sum of (Grade Points x Credits)/ Sum of credits attempted.

Sum of (Earned Credit X Corresponding Grade Points)
Total Credits

cGPA=

25. Required Class Attendance For the Examination

a. Students are required to attend all lectures, tutorials, assignments, lab works etc., of the
courses that they have registered in. 75% attendance is required of a student to be eligible to
sit for the final examination.

b. A student having 50% or more but less than 75% attendance will have to pay requisite
amount of fine to appear at the final examination (Non collegiate). However, the Non-colle-
giate fee will not be applied for the semester-dropout students.

c. A student attending less than 50% classes will not be allowed to sit for the final examina-
tion (Dis-collegiate).

d. Course teacher will enter the attendance of the student before the final examination in the
online database by due date as decided by the department.

26. Promotion

Promotion of the undergraduate and graduate students will be based on the individual
semester result. For promotion to the next semester, a student needs to earn at least 50% of
the total credits in the final examination. If the number of earned credits in a semester is a
fraction figure, then the number of earned credits will be rounded up. (Example: If the
number of total credits is 9, and the fraction figure of the earned credit is 4.5 or above, then
the credit will be rounded up as 5).
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27. Improvement

a. A student obtaining B-, C+, C and D grades in theory course only may improve

the grade(s) by appearing in the midterm and final examinations or final examination. A
student may improve above mentioned grade(s) along with regular courses. In case
of improvement after passing all courses of the respective program, a student will be
allowed once in the succeeding semester, but s/he has to take approval from the head/coor-
dinator of the department.

b. For improvement and retake a student can take a maximum of 12 credits or 3 courses
altogether within the succeeding two semesters.

c. To prepare the improvement results, the course teachers can only modify midterm and
final examination marks of the students in the result automation process. Other marks (i.e.,
class test, assignment etc.) will be automatically generated by the software from the previ-
ous database.

d. A student will have to pay requisite fee of the per credit fees for the improvement of
grades.

e. If an examinee fails to improve his/her result, the previous result in the software will
stand.

f. If a student improves his/her course(s) after finishing normal duration of the program,
s’he will pay only registration fee, exam fee and requisite fee for improve of course(s). If
s/he fails again, no refund of fees will be made.

28. Retake

a. If a student obtains F grade(s) in any courses for any reason, s/he must retake the
course(s) within the succeeding two semesters.

b. For retake and improvement, a student can take a maximum of 12 credits or 3 courses
altogether within the succeeding two semesters.

c. If a student obtains F grade(s) after the end of the program, s/he will get a chance to com-
plete the course (s) within additional 3 years after the end of his/her specific time of com-
pleting the degree. But in case of fail in Pre-Requisite course(s), the student must retake the
course in the succeeding semester.

d. Except for Pre-Requisite course(s), a student can retake the course(s) at his/her conve-
nient semester(s).

e. A retake student will complete all course curriculums (i.e. class attendance, class test,
assignment etc.) including midterm and final examinations of the specific course(s). In
special cases, if the student cannot attend classes or continuous assessment (i.e., assign-
ment, class test etc.), previous marks can be accepted to calculate GPA.
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29. Re-Admission

a. Students failing to get promotion to the next semester must seek Re-Admission (Re-Ad)
within the stipulated time of his/her program.

b. Grades, other than F, obtained by a student in the preceding semester of re-admission will
remain valid, and the student will have to repeat the courses in which s/he did not earn credit
(if failed). Improvement (other than F) of any grades (B and lower) may be allowed.

c. The registration number of the student will remain the same.

d. Students will have to pay tuition fees only for repeated course (s). Also, s/he is to pay
other fees (except development fees, as it is payable once for a semester).

30. Semester Drop & Cancelation of Admission

a. After getting enrolled for a semester, if any student fails to continue academic activities
(i.e. class, exam, practical, assignment, presentation, etc.) up to the midterm examination,
s/he will be considered as a semester drop student. In this case, s’he will not be allowed to
sit for the final exam.

b. After getting enrolled for a semester, if any student completes all academic activities but
fails to appear at the midterm examination, the student may be allowed to sit for the final
exam.

c. A semester drop student may get readmission in the subsequent semester on payment of
semester drop fee and his/her paid amount (full/partial) will be adjusted at the time of read-
mission. However, if any student discontinues the study forever, s/he will not get back the
money paid at the time of admission.

d. In case of semester drop or withdrawal, a student will be considered as a fresh student for
the semester. S/he will get all chances for improvement, retake and re-admission like a fresh
student. However, a student must complete his/her program within the time mentioned in
section 7 from the time of his /her first semester admission.

e. After cancellation of admission, If a student returns, s/he will be admitted to the same
semester by paying the requisite fee (considered as semester drop student), but s/he must
complete degree within stipulated time period.

f. If a student wants to cancel his/her admission, s’he should have to pay requisite fee for
Admission Cancellation.
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31. Academic Dismissal from the Program

a. If a student gets admitted by giving fake information.

b. If a student violates any of the university rules, regulations, code of conduct and exam-
ination rules.

c. VU reserves the right to suspend or expel any student from the university on valid
grounds.

32. Co-curricular Activitie

Students are encouraged to pursue some extra interests or activities in addition to academic
study whenever possible.

a) Pharma Bee Club
Pharma Bee Club is the non-political and voluntary student organization and official
students club of Pharmacy department. It was founded on 11 March 2014.

Motto: “The Hive of Smart Pharmacists”

Mission: To build up qualified pharmacists by giving a platform to the pharmacy students
through which they will be able to participate in the activities of research and industrial
works of the pharmaceutical world.

Activities of Pharma Bee Club

* Pharmacy oriented research

 Seminar and workshop on pharmacy profession

* Annual pharmaceutical expo.

* Annual publication

* Medical and IT oriented training program

* Free medicine distribution

* Free blood grouping and blood donation

* Semester based study tour

* Celebration of different national days and awareness campaign
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o National Mother Language Day- 21st February

o National Independence Day — 26th March

o Victory Day — 16th December

o World Tuberculosis Day — 24th March.

o World Health Day — 7th April.

o World Environment Day — 5th June.

o World Pharmacist Day Celebration — 25th September.
o Antibiotic Awareness Week — 18-24th November

o World Aids Day— 1st December.

b) Other Co-curricular activities
* Indoor games
* Football tournament
* Cricket tournament
* Badminton tournament
* Debating competition
» Writing, art& photography contest
e Cultural program

33. Alumni Association

1. Improving the image of the Department of Pharmacy as well as Varendra University.

2. To establish unity, harmony and brotherhood among the students and also with alumni.
3. To help and support each other as much as possible.

4. To protect the interests of students.

5. Establishing a separate fund for the assistance of eligible students.

6. Organize orientation program, assembly, seminars, symposiums, workshops, exhibitions
and amusement tours for students.

7. Regularly publishing ‘bulletins’, periodicals, books and publishing different publications.
8. To organize social, cultural, sports and other events.

9. Cooperation in the development of educational environment of the Department of Phar-
macy.

10. To undertake various programs for the development of education.
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34. Library Rules and Regulations

Students, Faculty Members and Officers/Employees of the University shall adhere to the
following rules regarding the use of the library and its resources:

A. What facilities will users get in VU Library / What users can do in the VU library:

1. After entering the library, students will place their bags and essentials in designated areas
in charge of security and students will sit in an orderly manner in the library with tokens.
2. Students will keep their mobiles, laptops or other belongings under their own responsibil-
ity. Library authority will not be responsible if lost.

3. Students will keep mobile phones on silent mode in the library and always speak calmly.
4. A student may take 3 books for maximum of 10 days.

5. A teacher may take 5 books for maximum period of 1 month.

6. A general user (officer/employee) may take 3 books for maximum period of 1 month.

7. A teacher, student or general user must return the book within the prescribed period.

8. If there are more than 2 copies of a book in the library, the student may take or photocopy
the book.

9. If any teacher, student or general user loses any book, he/she will be obliged to bring the
corresponding book. (Photocopy, if photocopy and original copy, if original)

10. Library staffs should be courteous with the library users.

B. What facilities users will not get in VU Library/ What users can't do in the VU
library:

1. Gossiping, talking loudly, laughing or eating food is strictly prohibited inside the library.
2. No student can enter the library with his own books. However, students can enter the
library with notebooks, pens or any valuables.

3. Books cannot be issued to any teacher, student or general user (officer/employee) without
VU ID card.

4. Authorities will take necessary action if there is evidence of issued books page cutting,
page tearing, marking, underlining, book cover torn, book lost, book stolen etc.

5. Students can use laptops or mobile phones only for educational purposes in the library.
Others, such as Facebook, movies, games, listening to music, etc. are not allowed.

6. Appropriate action will be taken for any unexpected behavior in the library premises by
library users.

7. The reading room shall abstain from smoking, conversation, and any other form of activi-
ty likely to distract or disturb others. Members shall enter and leave the library with as little
noise as possible.
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8. The non-return of any book by a student after the expiry of the due date shall be reported
by the Librarian to the Head/Coordinator of the Department, who shall take such steps as
may be necessary for the recovery of the book. The cost of the book may be added to the
semester fee if necessary.

9. No one will be allowed to borrow books until he/she has returned all previously issued
books.

10. If the borrowed books are not renewed, a fine of Tk. 5 per day will be charged for each
book. However, if one month has passed, a late fee of Tk. 500 will have to be paid.

35. Student Code of Conduct

VU is committed to maintaining proper Academic environment. Students should strictly
follow the university Rules of Discipline, maintain honesty and punctuality, and have
respect for the rights of others within and outside the premises of the university. Politics is
completely prohibited in the campus.

Offences include the following:

a. Verbal, mental, physical or sexual harassment

b. Physical assault in any form

c. Direct/ indirect threats of violence

d. Participation in any activities subversive of discipline of the university or of the State
e. Willful damage or destruction of any property of the university

f. Smoking inside university building campus

g. Possession or use of alcoholic drinks and drugs or any other illegal items

h. Disobedience, interference, resistance or failure to comply with the instruction/order of
the authorized personnel of the university on duty

i. Unauthorized use of university property

j. Theft or misappropriation of university properties and materials,

k. Possession of stolen university property

I. Adopting unfair means in the examinations

m. Misconduct in the examination hall
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36. Examination Code of Conduct

The following measures will be taken for indiscipline and adopting unfair means in exam-
ination:

a. Cancellation of the Course: In the event that any material for adopting unfair means in
the examination (example: copying papers, electronic devices for storing copies, writing on
scale, writing on the desk etc.) is found in the examinee's possession, the course of the
concerned semester will be cancelled.

b. Decision will be taken as per the recommendation of Disciplinary Committee:

- If the examinee creates chaos in the exam room.

- If the examinee uses abusive language/sentences and/or intimidates the invigilator

and/or shows aggressive behavior to the invigilator.

- If the examinee exchanges answer script with other examinee.

- If the examinee take the answer script out of the exam room or tear off the answer

script.

c. Cancellation of the Semester: In the event that any forged document (such as Admit
Card, Pay Slip etc.) is found in the examinee's possession, s/he will be expelled for one (1)
semester.
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