SRI BALAJI VIDYAPEETH

(Deemed to be University Declared u/s 3 of UGC act 1956)
Accredited by NAAC with ‘A’ Grade
Pondicherry — 607 402.
www.sbvu.ac.in

MAHATMA GANDHI MEDICAL COLLEGE & RESEARCH INSTITUTE,

PONDICHERRY

FACULTY OF ALLIED HEALTH SCIENCES
M.SC MEDICAL LABORATORY TECHNOLOGY IN CLINICAL
CHEMISTRY
2019 -20 ONWARDS
Department of Biochemistry
Mahatma Gandhi Medical College and Research Institute
CHOICE BASED CREDIT SYSTEM (CBCS)
(As approved in the Academic Council at the meeting held on 22-05-2019)



POLICY ON COURSES OFFERED UNDER
FACULTY OF ALLIED HEALTH SCIENCES

PREAMBLE

Sri Balaji Vidyapeeth, Deemed to be University, established under Section 3 of UGC Act, 1956,
Accredited by NAAC with A Grade offers various courses under the Faculty of Medicine, Faculty
of Dentistry, Faculty of Nursing Sciences and Faculty of Allied Health Sciences.

"Allied Health Professions are a distinct group of health professionals who apply their expertise to
prevent disease transmission, diagnose, treat and rehabilitate people of all ages and all specialties.
Together with a range of technical and support staff they may deliver direct patient care,
rehabilitation, treatment, diagnostics and health improvement interventions to restore and
maintain optimal physical, sensory, psychological, cognitive and social functions." - Organization
of International Chief Health Professions Officers (ICHPO).

In March 2011, the Ministry of Health and Family Welfare nominated the Public Health
Foundation of India (PHFI) as its technical partner and constituted the National Initiative for
Allied Health Sciences (NIAHS) secretariat with a mandate to develop a framework to improve
allied health training, education and regulation in the country. (Yet to be notified by Government
of India).

Sri Balaji Vidyapeeth has introduced several innovative need based courses under the Faculty of
Allied Health Sciences at Undergraduate and Postgraduate levels keeping in mind the initiative of

Ministry of Health & Family Welfare, Government of India. In an era marked by expanding
global job opportunities, these courses are bound to create an awareness among the students to
suit themselves in the Health Care Team. Curricula have been designed in an objective manner
and are aimed at cognitive, affective and psychomotor domains of learning. Furthermore all
courses are designed in Choice Based Credit System (CBCS) made to suit the convenience of the
students.

The Undergraduate courses mainly concentrate in creating professionals who form the part of the
Health Care Team. The role of these professional is to ably assist the doctor in treatment as well
as prognosis and in many a times form the core professional of the team. The proficiency and
competence of the Undergraduates is fortified by the promulgation of a unique internship cum
research programme.

The Postgraduate courses mainly aim at shaping a graduate into a full professional. Also these
postgraduate courses help the graduates as well as the postgraduates to acquire specific skills on
various adjunct therapies and techniques.



POLICY ON ELIGIBILITY, ADMISSION& COURSE DURATION OF PG
COURSES

At Sri Balaji Vidyapeeth, we empower the departments of all the constituent colleges to
contribute to the development of innovative, need, value based and job oriented courses taking
into considerations the interests of the stake holders.

The Post graduate courses (PG) are presently being offered under the Choice Based Credit
System (CBCS) mode as per the Guidelines of UGC. The duration of the course will be two years.
80 percent of attendance is mandatory for appearing at the University Examinations. The students
should also complete a short duration project (in their areas of interest) and also maintain and
submit a log book. The maximum time limit for completion of the course will be four years.
However, the Dean / Principal, AHS has the discretionary powers to extend the course duration on
valid grounds (Health, Maternity, Natural Disaster, etc.).

Eligibility for Admission

A candidate seeking admission in the M.Sc MLT in Clinical Chemistry Programme shall be
completing the BSc (MLT) degree from any University/ Institute recognized by UGC with
50 % mark

Payment of Tuition and other Fees

Every student shall pay tuition fee and other fee, as prescribed by the University, within the due
date notified. The fees are subject to revision as per rules of the University. All fees, once paid to
the University, will not be refunded or adjusted for any other purpose under any circumstance.

PROGRAMME OBJECTIVES:

At the end of the course the candidates must be able to:
Acquire the knowledge and apply the concepts, theories and principles of laboratory
science in their profession.
To bring about an effective change in the laboratory practice and health care delivery
system.
Establish collaborative relationship with members of other disciplines.
Demonstrate interest in continued learning and research for personal and professional
Advancement

CAREER PROSPECTS / PLACEMENT OPPORTUNITIES:

Academics, R & D Laboratories, Health care set up, corporate organization, Industries &
Independent practice

SCOPE:

This post Graduate programme in Medical Laboratory Technology — Clinical chemistry
gives an opportunity for specialized study in the field of Laboratory Technology for training BSc
(MLT) students. Candidates who successfully complete MSc (MLT) course may be placed as :

I. Specialized technologists in Biochemistry or supervisors of clinical laboratories in hospitals.
II. Laboratory technologists /scientists/ consultants in Biomedical and research institutes



III. Teachers in training institutes of Medical Laboratory Technology

Other salient feature: There are only a few Universities in India offering MSc MLT in clinical
chemistry, which is an upcoming branch. Many corporate laboratories industries and R & D
centers are establishing branches in India in the recent past. There is always increased demand,
competition & urge to improve their own quality. Many clinical laboratories now going for NABL
accreditation and maintaining quality at low cost is being taken up as a challenge, especially in the
field of clinical chemistry. Hence there is lot of scope and opportunity for those who are willing to
perceive this course.

OUTLINE OF THE CHOICE BASED CREDIT SYSTEM (CBCS)
FOR POST GRADUATE DIPLOMA PROGRAMME

Credit System Credit System (CBCS): The CBCS provides choice for students to select from
the prescribed courses (Hard core courses (core course) and Soft core courses (elective
courses). This is to enhance the quality and mobility of the students within and between the
Universities in the country and abroad.

Credit hours

16 Theory classes = 1 credit

32 Practical/Tutorial/Clinical training / Research project = 1 credit

Subjects Credits
Each core subjects 4
Skill Enhancement course (SEC) 3
Generic Elective course ( GEC) 3
Discipline Specific Electives (DSE) 3

Courses: The courses offered under this Programme of Study are represented as Hard Core
courses (core course) and Soft Core courses (elective course).

a) Hard core course (core course): A Hard core course may be a Theory, Practical, clinical
rotation/field work or Research Project Work which are compulsory component studied
by candidate to complete the requirement of their programme.

b) Soft Core or Elective Course: Soft core Course may be Theory, Practical, field work,
clinical rotation or Research Project Work which can be chosen from the list of courses
offered by the department/CBCS under SBV/national centre for a particular programme
of a study. Soft Course may be supportive to their discipline of study or providing an
expanded scope or exposure to multiple disciplines of study to nurture the candidate’s
proficiency/skill.

i)Discipline Specific Elective (DSE) Course: An elective course which is supportive or
related to the discipline/subject (i.e. supportive to hard core course) is called a Discipline Specific

Elective (DSE) Course.



1)

2)

3)

4)

ii) Generic Elective (GE) Course: An elective course which is unrelated to the
discipline/subject (i.e. unrelated to hard core course) to expand their knowledge chosen by a
candidate is called a Generic Elective.

iii) Skill Enhancement Courses (SEC): This course chosen by candidate which provides
additional value-based and skill-based knowledge to increase their employability.

CRITERIA FOR UNIVERSITY EXAMINATIONS ON COURSES

OFFERED UNDER FACULTY OF ALLIED HEALTH SCIENCES
SCHEME OF EXAMINATION
Attendance Requirements: 80% hours of learning in each Core Subjects / Electives / Practical’s
/clinical rotation/Postings for appearing for the university exams.
Minimum marks required to be eligible for University Examination: 50% marks in the
internal assessment (Theory / Practical) are required for the candidate to be eligible to appear in
the University Examinations.
Passing Minimum: 50% aggregate both in theory and practical’s including internal assessment
marks is required for a candidate to pass in the University Examinations.
Submission of Project and Record Note Books for practical examinations
Candidates appearing for practical examinations should submit bonafide Record Note Books and
Project prescribed for practical examinations, otherwise the candidates shall not be permitted to
appear for the practical examinations.

GRADING
M.arks Equivalent Grade Grade
obtained by Grade letter descriptor oint
candidate P P

1
85 % & above 0] Outstanding 0
75-84 A+ Excellent 9
65-74 A Very good 8
60-64 B+ Good 7
55-59 B Above average 6
50-54 C Average pass 5

49 &
below F Reappear 0
AB Absent 0

A student obtaining Grade F shall be considered failed and will be required to reappear in the
examination.



Award of Class

Class division will be based on CGPA grade

> 7.5 grade point = Distinction Division

> 6.0 and < 7.5 grade point = First class Division

> 5.0 and < 6.0 grade point = Second class Division
< 5.0 and below — Fail

Cumulative Grade Point Average (CGPA): It is a measure of overall cumulative performance
of a student over all exams. The CGPA is the ratio of total credit points secured by a student in
various courses in all exams and the sum of the total credits of all courses in all the University
exams. It is expressed up to two decimal places.

Grade Point: It is a numerical weight allotted to each letter grade on a 10-point scale.

Transcript: Based on the credits earned, a transcript shall be issued to all the registered students
after the completion of the program indicating the hours of study and structure of the curriculum
delivery as prescribed in his/her curriculum and completed by the student. The transcript will
display the course details, including course code, title, and number of credits, hours and type of
contact hours in a non-semester.

INTERNAL ASSESSMENT
e Continuous Internal Assessment (CIA) for all AHS programs with a minimum of 4 Assessments
per year.
¢ Internal Assessment will be done in each subject according to the scheme of examinations. The TA
marks will be on the basis of performance in the assignment, class tests and practical test in the
clinical areas.

Evaluation of Clinical Rotation

Lab, Clinical rotation/postings - To conduct practical’s or viva based on the Heads of the
concerned department’s decision and the total 100 marks to be sent to COE through proper
channel to find a place in the transcript.

Question Paper Pattern
The following question paper patterns shall be followed for CBCS pattern syllabi for the
candidates admitted from the academic year 2019-20 onwards.



CORE SUBJECTS

For POST GRADUATE DEGREE NON-SEMESTER PROGRAMME - Each Core Subjects
University Exam carries -100 marks of 80(Theory) + 20 (IA marks) which consists of

Theory — 80 marks

I Short Essay

questions 10 (*2 choice) 8 x 10=80

The University duration of 80 marks — 3 Hours

ELECTIVE SUBJECTS

For all UG/PG/DIPLOMA NON SEMESTER COMPULSORY, GENERIC & DISCIPLINE
Elective University Exam papers carries- 50 marks of 40 (Theory)+10 (IA marks)

Theory — 40 marks

I Short Essay

questions 5 ( *1 choice) 4 x 10=40

* Number of choices given

For SKILL BASED ELECTIVES from 2019-20 batch onwards all UG/PG/DIPLOMA AHS
courses will have 40 marks as university Practical cum Viva examination & 10 marks as Internal
Assessment = 50 marks.

50 marks of the COMPULSORY, GENERIC, DISCIPLINE & SKILL BASED
ELECITIVES which will be converted to 100 marks in the transcript.

CONDONATION FOR SHORTAGE OF ATTENDANCE
Condonation of shortage of attendance in aggregate up to 10% in each Year may be granted by
the college Academic Committee and as per regulations of university.

RESEARCH PROJECT: Candidates should carry out individual projects only. Research Project
shall be allotted at the beginning of the first year. Faculty members of the respective colleges must
serve as guides and Co- guides from the other institutions may be allowed. Research Project work
in THREE copies have to be submitted to university 30 days before the actual schedule of the
exam. Research Project report evaluation will be done and Viva-voce will be conducted by both
the external and internal examiners during university practical examination for 50 marks

Components Marks
(50)
Research Project 30
Viva 20
Total 50




Examiners:
2 Internal, 2 External

External examiner should be a regular teaching faculty of any medical college with either a MD
(Biochemistry, Laboratory Medicine) or MSc., PhD., (Biochemistry/MLT) and should be
Associate Professor and above. Theory paper will be evaluated by both external and internal
examiners.

Question paper setters: should be a regular teaching faculty of any recognized medical college
with either a MD degree or M.Sc., PhD.,(Biochemistry or MLT).

Practical Duration: Two days

BOARD OF STUDIES:
MEMBERS:
External members:

1. Dr. Nandeesha T, Additional Professor, Department of Biochemistry, JIPMER,
Pondicherry
2. Dr. Vinayagamoorthy, Associate Professor, Department of Biochemistry, IGMCRI,
Pondicherry.
Internal members:

Dr. S. Sumathi, Professor& Head, Dept. of Biochemistry, MGMC&RI

Dr. Kulkarni Sweta, Associate Professor, Dept. of Biochemistry, MGMC&RI
Dr. R. Reeta, Associate Professor, Dept. of Biochemistry, MGMC&RI

Mr. K. Ramachandran, Tutor, Dept. of Biochemistry, MGMC&R

el



Course structure and Examination scheme

FIRST YEAR M.SC MEDICAL LABORATORY TECHNOLOGY IN CLINICAL CHEMISTRY

Hours

iversi IA | Total
S. Course . /Non- | Credit University ota
Category Course Title Marks |marks|marks
No code Sem
1 Core theory- 1 General Biochemistry-I 64 4 80 20 | 100
2 Core theory- 2 General Biochemistry-II 64 4 80 20 | 100
3 Core theory- 3 Molecular Biology 64 4 80 20 100
Human Anatomy &
4 Hard core Core theory_ 4 Phyg]()]ogy 48 3 80 20 100
5 Core Lab-1 General Biochemistry-I 128 4 80 20 100
6 Core Lab-2 General Biochemistry-II 128 4 80 20 100
Clinical Rotation (Clinical
384 12 - 100 | 100
7 Clinical Rotation Laboratory)
3 Disci.pline specific DSEC-OI-Research. o 43 3 20 20 | 100
elective course Methodology and biostatistics
Soft core/ GEC- 01- Environmental
elective Sciences
9 course ) .
Generic elective course GECT (.)2-Ba.s1cs of Hospital 43 3 20 20 | 100
(to choose any one) IAdministration
GEC- 03- Lifestyle
disorders
Total 976 41 640 260 | 900

Total Credit for one year duration = 41 Credits




COURSE STRUCTURE AND EXAMINATION SCHEME

SECOND YEAR M.SC MEDICAL LABORATORY TECHNOLOGY IN

CLINICAL CHEMISTRY
H
.| Course / g:;s University IA | Total
) Category Course Title Creditt Marks |marks| marks
No| code Sem
Core theory paper - 5 | Endocrinology and 64 4 80 20 | 100
1 Immunology
) Core theory paper- 6 | Clinical Chemistry 64 4 80 20 100
3 Instrumentation and the 80
Core theory paper- 7 | |aboratory management 64 4 20 100
i Core Lab-6 Clinical Chemistry 128 4 80 20 100
S Core Lab-7 Instrumentation and the 128 4 80 20 100
| ° | Hard core laboratory management
6 Clinical Rotation Clinical Rotation (Clinical 288 9 : 100 | 100
L Laboratory)
50
7 Research Project 192 6 [[30(Project)+| - 50
20 (viva)]
g Discipline specific IDSEC-02- Biomedical Waste
L elective course Management 48 3 80 20 100
SEC- 01- Basic life support
) SEC- 02-English for clinical
Soft /
g | SO corel Skill enhancement ) ication 8 | 3 80 20 | 100
elective |elective course (to -
GEC- 03- Basics of yoga and
course |choose any one) ,
practice
Total 1024 41 610 240 850

Total Credit for two years duration = 82 Credits




SYLLABUS
CORE THEORY 01: GENERAL BIOCHEMISTRY-I

UNIT I: Cell Biology & Biophysical Chemistry:

Types of cells, structure and functions of cell organelles, Biological membrane- structure and
functions, acids, bases, buffers, pH, Henderson Hassalbalch equation, diffusion, osmosis and
osmotic pressure, Donnan membrane equilibrium, surface tension, and viscosity.

UNIT II: Chemistry &Metabolism of Carbohydrates:

Chemistry of Carbohydrates - Classification, structure, properties and functions of
Monosaccharides, Disaccharides, Oligosaccharide and Polysaccharides. Glycoprotein and
Proteoglycan.

Metabolism of Carbohydrates - Digestion, absorption and transport of carbohydrates and
disorders , Glycolysis , Rapaport-Luebering cycle, Metabolism of Pyruvic acid & acetyl CoA,
Citric acid cycle, Metabolism of glycogen — Glycogenesis, Glycogenolysis, significance of HMP
shunt, clinical importance of Uronic acid pathway Gluconeogenesis &Regulation , Metabolism of
Galactose &Fructose, sorbitol pathway, glycogen storage disorders, Galactosemia, Fructosuria,
Hereditary Fructose Intolerance, Blood glucose (homeostasis), Diabetes mellitus-classification,
laboratory diagnosis, clinical presentation, complications of DM , Diabetic ketoacidosis,Glucose
tolerance test- preparation, procedure, interpretation, Glycated Hemoglobin, Fructosamine.

UNIT III: Chemistry &Metabolism of Lipids:

Chemistry of lipids: Classification, properties, structure and functions of simple, compound and
derived lipids, essential fatty acids, prostaglandins.

Metabolism of lipids: Digestion, Absorption And Transport Of Lipids, Lipid Malabsorption,
Fatty Acid Oxidation, Fatty Acid Synthesis, Metabolism Of Ketone Bodies, Cholesterol and
Phospholipids, Plasma Lipoproteins And Their Metabolism, Adipose Tissue Metabolism, Alcohol
Metabolism, Refsum’s Disease, Zellweger Syndrome, Ketoacidosis, Sphingolipidoses
(Sphingolipid Storage Disorders), Fatty Liver, Familial Hypercholesterolaemia , Atherosclerosis -
Risk Factors & Prevention Of Atherosclerosis, Hypolipoproteinemias and Hyperlipoproteinemias.

UNIT IV: Enzymology: Classification Of Enzymes, Mechanism Of Enzyme Action, Kinetic
Properties Of Enzymes, Factors Affecting Enzyme Kinetics And Enzyme Inhibition.

UNIT V: Biological Oxidation and Xenobiotics:

Biological Oxidation - Components Of Electron Transport Chain (ETC), Inhibitors Of Electron
Transport Chain, Oxidative Phosphorylation, Uncouplers Of Oxidative Phosphorylation, Clinical
Significance Of Brown Adipose Tissue And Thermogenesis.

Xenobiotics — Detoxication, Mechanism of Detoxication , Free Radicals and Antioxidants



CORE LAB 01: GENERAL BIOCHEMISTRY -1

List of Practicals:

» Laboratory Safety : Fire, Chemical, Radiation ,Handling Of Biological Specimens, Waste
Disposal Regulations and Workplace Hazardous.

» Specimen Collection, Identification, Transport, Delivery and Preservation. Patient
Preparation for Tests.

» Anticoagulants and Preservatives

» Regulations and Precautions Regarding Transport Of Biological Specimens.
pH Determination

»  Preparation Of Buffers

» Qualitative Analysis Of Carbohydrate, Protein And Amino Acids, NPN, Verification Of
Beer’s Lambert’s Law

» Normal And Abnormal Urine Analysis

» Case Discussion

METHODS OF TEACHING METHODS OF EVALUATION
1. Lecture cum discussion 1. Written Test
2. Demonstration 2. Laboratory observation book
3. Lab visit 3. Assignments
4. Practical work record 4. Oral Presentations

Reference Books
e Textbook of Biochemistry for Medical students- DM.Vasudevan-8th edition-2017
e Lehninger’s Principles of Biochemistry —Nelson and Cox-7th edition-2017
e Text book of Biochemistry with clinical correlations - Thomas M. Devlin-7th edition.
e Biochemistry - Lubert Stryer-8th edition.
e Harper’s Illustrated Biochemistry - Robert K. Murray et al-31st edition.
e Textbook of Clinical Chemistry and molecular diagnostics- Tietz-6th edition-2017
e Biochemistry — Voet & Voet-2018
e Lippincott’s Illustrated Reviews: Biochemistry - Pamela C. Champe and Richard A.
Harvey-7th edition-2017
e C(Clinical Chemistry in Diagnosis & Treatment - Philip D. Mayne-6th edition
e C(Clinical chemistry — Marshall-8th edition-2016
e Textbook of Biochemistry — Dinesh Puri-3rd edition
e Molecular Biology of the Cell - Bruce Alberts-5th edition
e Cell and Molecular Biology - . De Robertis, De Robertis Jr-8th edition
e Genes VIII - Benjamin Lewin-12th revised edition-2017
e Immunology — Roitt-8th edition
e Davidson’s Human Nutrition — Geissler-12th edition.
e Textbook of Biochemistry — West & Todd-4th edition
e William’s Textbook of Endocrinology-13th edition



MODEL QUESTION PAPER

M.SC MEDICAL LABORATORY TECHNOLOGY IN CLINICAL CHEMISTRY

Core theory paper I: GENERAL BIOCHEMISTRY -1

Time: 3 Hours Maximum Marks: 80

[llustrate your answers with suitable diagrams where ever necessary.

Short Essay questions :(Any eight) 8 x 10 = 80 marks

10.

Explain the fluid mosaic model of cell membrane with suitable diagram.
Describe Active transport mechanism. (5+5)

Describe the process of Glycolysis. Explain the regulation & Energetics of
Glycolysis. (6+4)

Describe the regulation of blood glucose.

Classify phospholipids with examples and mention their functions.

Outline the steps involved in the B-oxidation of fatty acids. Add a note on
energetics.(7+3)
What are the different types of enzyme inhibition? Explain with suitable examples.

Describe in detail about electron transport chain. Write a note about
inhibitors of respiratory chain.

What is detoxification? List the stages of detoxification and add a

note on role of cytochrome p450 in detoxification.

Classify enzymes. Explain in detail the factors affecting the velocity of an
enzyme reaction.

Classify lipoproteins and mention their functions. Describe the metabolism
of HDL



M.SC MEDICAL LABORATORY TECHNOLOGY IN CLINICAL

CHEMISTRY

Core theory paper I: GENERAL BIOCHEMISTRY -1

BLUE PRINT
No. of
Unit No. Unit Marks Allotted | questions

I Cell Biology & Biophysical Chemistry 10 1

II Chemistry &Metabolism Of Carbohydrate 20 2

111 Chemistry &Metabolism Of Lipids 20 2
v Enzymology 10 1

\Y% Biological Oxidation &Xenobiotics 20 2
TOTAL 80 8

*Choice question can be taken from any unit




Syllabus
CORE THEORY PAPER II: GENERAL BIOCHEMISTRY -1

Unit I: Chemistry and Metabolism of Proteins and Amino Acids:

Chemistry & Metabolism of Proteins and Aminoacids: Classification, Properties,
Structural Organization And Denaturation Of Proteins, Biologically Important Peptides,
Classification And Properties Of Amino Acids, Functions Of Plasma Proteins.

Metabolism of proteins and amino acids: Digestion, Absorption And Transport Of
Amino Acids, Urea Cycle And Associated Disorders, Functions Of Polyamines, Metabolism Of
Individual Amino Acids And Their Inborn Errors.

Unit II: Metabolism Of Vitamins: Fat And Water Soluble Vitamins- Source, RDA, Active
Forms, Functions And Deficiency Manifestations.

Unit III: Metabolism Of Minerals And Trace Elements: Source, RDA, Functions And
Deficiency

Manifestation Of Sodium , Potassium , Chlorine , Calcium , Phosphorus, Sulphur, Iron , Copper ,

Magnesium, Fluorine , Zinc , Manganese , Chromium And Selenium.

Unit IV: Energy Metabolism And Nutrition: Energy Metabolism — Respiratory Quotient,
Specific Dynamic Action Of Foods, Basal Metabolic Rate (BMR), Dietary Fiber, Biological Value
Of Proteins, Nitrogen Balance, Balanced Diet, Recommended Dietary Allowance (RDA),
Regulation Of Food Intake, Disorders Of Nutrition - Protein Calorie (Energy) Malnutrition,
Metabolic Syndrome And Obesity, Bulimia And Anorexia Nervosa.

Unit V: Chemistry And Metabolism Of Heme: Structure And Functions Of Hemoglobin And
Their Derivatives, Oxygen Dissociation Curves, Hemoglobinopathies, Types Of Anemia, Other
Heme Containing Compounds — Myoglobin, Cytochromes. Metabolism: Biosynthesis Of
Hemoglobin And Associated Disorders, Degradation Of Heme, Jaundice — Types, Causes And
Laboratory Diagnosis.



MODEL QUESTION PAPER

M.SC MEDICAL LABORATORY TECHNOLOGY IN CLINICAL

CHEMISTRY

CORE THEORY PAPER II: GENERAL BIOCHEMISTRY -II

Maxmarks:80

Duration:3Hours

Short Essay questions :(Any eight) 8 x 10 = 80 marks

o

10.

Explain the biochemical steps in urea cycle and add a note on hyperammonemia.

Write in detail about structural organization of proteins and briefly mention about
various methods used in elucidation of primary structure.

Describe the sources, biochemical functions, RDA& deficiency manifestation of
Vitamin D.

Describe the sources biochemical functions, normal requirement & deficiency
manifestation of Vitamin C.

What is the normal serum level of Calcium? Describe the dietary sources,
requirement, function and regulation of calcium level in human body.

Describe the dietary sources, daily requirement, functions and deficiency
Manifestations of iron.

Explain the laboratory diagnosis of jaundice

Define BMR. Describe the various factors affecting BMR.

List the special product derived from glycine with suitable reactions. Add a note

on metabolic disorders associated with Glycine metabolism.

Explain the steps of heme biosynthesis in the body. Add a note on Acute

intermittent porphyria.



€

M.SC MEDICAL LABORATORY TECHNOLOGY IN CLINICAL CHEMISTRY

CORE THEORY PAPER II: GENERAL BIOCHEMISTRY -II

BLUE PRINT
Mark . of
Unit No. Unit arss No. o
Allotted questions
[ Chemistry and Metabolism Of Proteins 20 )
And Amino Acids

I Metabolism of vitamins 20 2
I Metabolism of minerals and trace elements 20 2
v Energy Metabolism And Nutrition 10 1
\" Chemistry And Metabolism Of Heme 10 1
Total 80 8

*Choice question can be taken from any unit

CORE LAB 02: GENERAL BIOCHEMISTRY -11

List of Practicals:

e Chromatography : - Paper, Thin layer,- Separation of various sugars, amino

acids.

e Electrophoresis :- Paper, Agarose gel -Separation of serum proteins, Hb

e Calculations of Normality and molarity
e Case discussion




SYLLABUS
CORE THEORY PAPER III: MOLECULAR BIOLOGY

UNIT I: Chemistry And Metabolism Of Nucleotides:

Components - Nucleotides, nucleosides and nitrogen bases. Biologically important
nucleotides, synthetic nucleotides, Structure, types and functions of nucleic acids.
Metabolism: Degradation Of Purine And Pyrimidine Nucleotides, Salvage
Pathway, Disorders Of Purine And Pyrimidine Metabolism

UNIT II: Cell cycle, DNA Replication, DNA repair mechanism

UNIT III:, Transcription, post-transcriptional processing, Translation, and post-
translational modifications

UNIT IV: Regulation of gene expression, Genetic code, types of mutation with
examples, Gene therapy

UNIT V: Molecular techniques- DNA isolation, PCR, blotting, RFLP, and
Recombinant DNA



MODEL QUESTION PAPER
FIRST YEAR M. SC. MLT IN CLINICAL CHEMISTRY CORE THEORY

PAPPER-III- MOLECULAR BIOLOGY
Time: 3 hrs Max Marks: 80

Short Essay questions : (any eight) 8 x 10 = 80 marks

1. Describe the Watson and Crick model of DNA structure with suitable
diagram.

2. Explain the catabolism of Purine nucleotides. Add a note on Gout.

3. Describe Translation with suitable illustration and mention the inhibitors of
Translation.
4. Describe Transcription with suitable illustration. Enumerate the inhibitors of

transcription.

5. Explain the various types of DNA repair mechanisms with examples.

6. What is mutation? Write about different types of mutations with suitable
examples.

7. Define Blotting. Explain the Southern Blotting techniques with applications.
8. Discuss in detail recombinant DNA technology and its clinical application.
9. Describe the Lac operon concept of gene regulation.

10.  Explain the salient features of genetic code.

CORE THEORY PAPER II: GENERAL BIOCHEMISTRY -1I

BLUE PRINT
Unit No. Marks Alloted No. of questions

I 20 2

II 10 2

I 20 2
v 10 1

\Y 20 1

80 8

*Choice question can be taken from any unit



Core theory Paper-1V- Human Anatomy and Physiology
Section —A - Human Anatomy - Syllabus

OBJECTIVES:
» To identify and relate basic concepts of structure and functions of cells, tissues and
organs.
» To understand the anatomical organization, coordination and integrated functions
of different systems of human body.

UNIT I: GENERAL ANATOMY, HISTOLOGY AND EMBRYOLOGY:

General Anatomy and Histology: Anatomical planes, Terms and Terminology, Structural
classification of bones, development and growth of skeletal tissue and bones,Structural and
functional classification of joints, General morphology of a synovial joint and associated
structures.

General Histology: Structure and location of epithelial, connective and nerve tissues.

General Embryology: Spermatogenesis, Oogenesis, Fertilization, Germ layers, Development of
the placenta

UNIT II: DIGESTIVE AND EXCRETORY SYSTEM

Digestive system: Macroscopic features of the mouth, salivary glands, pharynx, oesophagus,
stomach, small and large intestines, liver pancreas, Biliary system and peritoneal cavity.
Urinary System: Macroscopic featuresof the kidneys, ureters, urinary bladder and the urethra.

UNIT III: CARDIOVASCULAR SYSTEM - Heart: Chambers of the Heart — Structure and
Valves, Conducting system of Heart, Blood vessels

UNIT IV: ENDOCRINE SYSTEM - Macroscopic features, location and basic function of the
hypothesis cerebri, thyroid gland, parathyroid glands, suprarenal glands, pineal gland and organs
with a minor endocrine function.

UNIT V: REPRODUCTIVE SYSTEM :

Male Reproductive System: Macroscopic features, and location of the scrotum, testes,
epididymis, ductus deferens, seminal vesicles, prostate gland, bulbourethral gland and penis.
Female Reproductive System: Macroscopic features and location of the ovaries, uterine tubes,
uterus, vagina and external genitalia.

REFERENCE BOOKS:1. SampathMadyasthaw, “Manipal Textbook of Human Anatomy”,
3rd Edition.



BLUE PRINT

Section A — Human Anatomy

Each question paper should have: 5 Short Essay questions (10 mark of

each)
Out of 5 (4 questions should be answered) 4X 10 =40 marks

Section A

GIT, Excretory System, Cardiovascular System, Endocrine, Reproduction,
General Anatomy, General Histology And Embryology

APPLIED TYPE: 10% RECALL TYPE: 10% UNDERSTANDING

TYPE: 80%
MARKS DISTRIBUTION
REGION Avolied
) pplie
Understand
nderstanding /Recall
Unit I:General Anatomy
General Histology 10
General Embryology
Unit II:GIT&Excretory 10
Unit III:Cardiovascular System 10 -
Unit I'V:Endocrine 10
Unit V:Reproduction 10 -
40 10




Section B- Physiology Syllabus:

UNIT-I: General and cellular physiology: Overview of the structure organization of
the human body,Cell and its functions including ,morphology, structure of cell
membrane and transport across cell membrane.

UNIT-II: Blood and body fluids: Introduction to blood and plasma proteins along with
the functions, functions of red blood cells, white blood cells, and platelets, blood
groups; Immunity: classification and functions.

UNIT-III: Cardiovascular system; Organization of cardiovascular system, cardiac
muscle properties and functions; conducting system of heart; normal
electrocardiogram (draw and lebel different waves and segments; blood pressure:
definition, normal range, factors regulating blood pressure.

Unit I'V: Gastrointestinal system: Organization of GI system, structure and functions
of different layers of GI tract, salivary glands; composition of saliva and functions;
gastric secretion composition and functions; steps in HCL secretion and its
regulation; exocrine pancreas, composition and functions of pancreatic juice;
physiological functions of liver; digestion and absorption of carbohydrates, proteins
and fats, GI motility.

Unit V: Excretory system: Functional organization of kidneys; physiological functions
of kidneys (excretory and non- excretory);GFR definition, factors affecting and
regulating GFR; tubular functions.

Section B- Physiology

Blue print
REGION Short Essay questions
UNIT-I: General and cellular physiology: 1
UNIT-II: Blood and body fluids 1
UNIT-III: Cardiovascular system 1
Unit IV: Gastrointestinal system 1
Unit V: Excretory system: 1
4+1(choice)




Model Question Paper
FIRST YEAR M. SC. MLT IN CLINICAL CHEMISTRY

Core theory Paper-IV-Human Anatomy and Physiology

Time: 3hrs Max.Marks:80

Section A — Human Anatomy

Short Essay Question(Answer any 4 questions) (4x10=40)

1. Describe the Chambers of the heart and the arteries supplying it. (6+4)

2. Classify the bones according to its structure. Write a note on blood supply oflong bone (7+3)
3. Enumerate the endocrine glands and explain the structure of Thyroid gland (3+7)

4.  List the male reproductive organs. Explain the structure of testis and its blood supply.(3+7)

5. Describe the parts, relations and arterial supply of stomach. Add a note on its applied
significance.(7+3)

Section B-Physiology

Short Essay Question (Answer any 4 questions ) (4x10=40)

1. Draw a lebelled diagram showing different parts of cell. Write in brief the functions ofeach cell
organelle. (5+5=10 marks)

2. List the constituents of blood and write one function for each. Draw a lebelled diagram explain
the steps of erythropoiesis. (4+6=10 marks)

3. Define blood pressure. Write the normal values of systolic blood pressure, diastolic blood
pressure, mean arterial blood pressure, and pulse pressure. Draw a lebelled diagram showing
conducting system of heart. (2+3+5=10 marks)

4. Name the salivary glands. Write the composition and function of each constituent of saliva.
(2+8=10)

5. Draw a lebelled diagram of nephron. Write in brief the excretory and non-excretory functions of
kidney. (24+8=10 marks).



DISCIPLINE SPECIFIC ELECTIVE
COURSE-(01

RESEARCH METHODOLOGY &
BIOSTATISTICS



SYLLABUS
DISCIPLINE SPECIFIC ELECTIVE COURSE-01

RESEARCH METHODOLOGY AND BIOSTATISTICS CREDIT 3

UNITI: 10 HOURS

Research Methodology : Meaning , objectives and types of research, research approaches, significance of
research. Research and scientific methods, research process and criteria of good research Definition and
identification of a research problem — Selection of research problem, Justification , theory , hypothesis , basic
assumptions, limitations and delimitations of the problems.

UNIT II 9 HOURS

Introduction of bio statistics — Meaning and its scope; Population and Sample, Parameter and Statistics; types of
statistical data; Diagrammatic representation data; Mean, Median, Mode. Standard deviation. Coefficient of
variation. Skewness and Kurtosis. Probability — Definition, Axioms of Probability; addition and Multiplication
theorem.

UNIT III 9 HOURS

Concept of correlation — Simple, Partial regression- Simple Methods of Association — Chi square test of
association of attributes, Goodness of fit.

UNIT IV 10 HOURS

Concept of Hypothesis — Null, Alternative Hypothesis. Type I and type II errors. Sampling distribution
Standard error t & F distribution; t test based on single samples, two sample mean. Paired samples, F test two
sample variances f test for several mean (one way ANOVA only). Z — test for proportion — one sample, two
sample, MS — excel support for above expression.

UNIT V 10 HOURS

Framing proposal for acquiring grants: the question to be addressed — rationale and importance of the question
being addressed — Empirical and theoretical framework — Presenting pilot study / data or background
information — Research proposal and time frame- Specificity of methodology- Organization of different phases
of study- Expected outcome of study and its implications — Budgeting — Available infrastructure and resources —
Executive summary

Text books and Reference materials

1. Bandarkar, P.L and Wilkinson T.S (2000): Methodology and Techniques of social Research , Himalaya
Publishing House, Mumbai.

2. Copper, H.M.(2002) Integrating research: A guide for literature review (2" Edition )California; Sage
3. Harman,E & Montages , L(Eds.)2007). The thesis and the book, New Delhi; Vistar.
4.Mukherjee, R(1989); the quantity of Life: Valuation in school research , Sage Publications, New Delhi.

5. Stranss, A and Corbin. J.(1990):Basis of Qualitative Research : Grounded Theory Procedures and
Techniques, Sage Publications, California



GENERIC ELECTIVE
COURSE-01

BIOMEDICAL WASTE
MANAGEMENT



SYLLABUS

GENERIC ELECTIVE COURSE-01
BIOMEDICAL WASTE MANAGEMENT

UNIT I: Introduction to hospital waste
e Definition classification of hospital wastes.
e Types and composition : Types of solids, liquids, sharps, blood and blood tissue, radioactive
material, biological and chemical material.
e Hospital effluents: Nature and composition, Levels if generation in a small clinic nursing home,
small and large hospital, storage of hospital waste; Types of bags and containers used for usage.

UNIT II: Biomedical Waste Management Guideline
e Requirement
e Documentation of Biomedical waste types and guidelines
¢ Biomedical wastes (Management & Handling) Rules , 1998; and amendments.

UNIT III: Principles of Biomedical Waste Management
e Segregation of biomedical waste.
eHandling and transport of hospital waste; Authorization and accidental spilling
e Methods/ treatments required for disposal of pathogens
e Waste disposal methods
e Techniques of waste management
e Protocols of HW management

UNIT IV: Waste prevention
e Waste reduction activities
e Waste recycling,

UNIT V: Biomedical Waste Treatment facility
e Introduction, location, land requirements,
e (Coverage area, types of equipment
e Infrastructure requirements,
e Record keeping,
e Waste collection, transport and storage facilities, precautions required.
Text Books:
1. Sustainable Biomedical Waste Management, P.K.Behera, 2" Edition .2008.
2.Biomedical Waste Management, R.RadhaKrishnan, 1* edition,2005
3. The environmental Protection Act, 1986



SECOND YEAR M.Sc. MLT IN CLINICAL CHEMISTRY

CORE THEORY PAPER -V-ENDOCRINOLOGY AND IMMUNOLOGY

Unit I:
Hormones:Classification Of Hormones, Mechanism Of Hormone Action

Unit Ii:
Regulation Of Hormone Secretion, Metabolism, Biological Functions And Disorders Of -
Hypothalamus & Pituitary Hormones, Thyroid Hormones & Parathyroid Hormones

Unit Iii:
Regulation Of Hormone Secretion, Metabolism, Biological Functions And Disorders Of
Pancreatic Hormones, Adrenal Hormones And Gonadal Hormones.

Unit Iv:
Basic Concept Of Immunology — Structure And Functions Of Immunoglobulins, T And B
Lymphocytes, Antigen-Antibody Reactions, Auto Immunity And Immunodeficiency.

UNIT V:
Major histocompatibility complex (MHC), hypersensitivity reactions, monoclonal antibodies and
their applications in the immunotherapy and immunological techniques

CORE THEORY PAPER -V-ENDOCRINOLOGY AND IMMUNOLOGY

BLUE PRINT

Unit No. Marks allotted qlll\i(;.ti(())fI.IS
| 20 2
II 20 2

I 10 1

v 20 2

A" 10 1

Total 80 8

*Choice question can be taken from any unit



9.

MODEL QUESTION PAPER

SECOND YEAR M.Sc. MLT IN CLINICAL CHEMISTRY

CORE THEORY PAPER-V- ENDOCRINOLOGY AND IMMUNOLOGY

Time: 3 hrs Max Marks: 80

Short Essay questions : (any eight) 8 x 10 = 80 marks

. Classify hormones. Explain the mechanism of action of group II hormones.

Describe the chemistry, biosynthesis and regulation of thyroid hormones in the body.
Describe the chemistry, biosynthesis and regulation of adrenal hormones in the body.
Explain the role of parathyroid hormones in blood calcium regulation.

Explain the laboratory diagnosis of acute and chronic pancreatitis.

Explain the different types of immunoglobulin with suitable diagram.

. Explain the role of MHC in immunity.

Explain the hypersensitivity reactions.

Explain any four autoimmune disorders.

10. Explain the principle and applications of ELISA.



SECOND YEAR M.Sc. MLT IN CLINICAL CHEMISTRY

CORE THEORY PAPER -VI-CLINICAL CHEMISTRY

UNIT I: Organ function test:. Liver, Gastric and pancreatic Function Tests, Renal
Function Tests, Thyroid Function Tests, Adrenal and Gonadal function tests.

UNIT II::Water and Electrolyte Balance and Imbalance :Body water compartments,
Electrolyte concentration of body fluid compartments, Regulation of electrolyte and
water balance, laboratory diagnosis and disorders

Acid-Base Balance and disorders: Acids and bases, Respiratory regulation of pH,
Renal regulation of pH, Anion gap, Metabolic acidosis, Metabolic alkalosis,
Respiratory acidosis and Respiratory alkalosis.

Body Fluids: CSF, Amniotic Fluid, peritoneal fluid, ascitic fluid, pleural fluid

— disorders andlaboratory diagnosis of body fluid analysis.

UNIT III: Clinical Enzymology: Enzymes and Isoenzymes of Clinical
Importance—Cardiac biomarkers, Serum Enzymes in Liver Diseases, Serum
Enzymes in Musculo-skeletal Diseases , Serum Enzymes in Bone Diseases ,
Enzymes as therapeutic agents,

UNIT IV: Inborn errors of carbohydrate, lipids and aminoacid metabolism.

UNIT V:_Cancer biology - Tumor markers- types and clinical
significance, oncogene, and Tumour suppressor gene.



SECOND YEAR M.Sc. MLT IN CLINICAL CHEMISTRY
CORE THEORY PAPER - VI- CLINICAL CHEMISTRY

BLUE PRINT
Unit No. Marks allotted No. of questions

I 20 2

11 20 2
I 10 1
v 20 2

\Y% 10 1
Total 80 8

*Choice question can be taken from any unit




MODEL QUESTION PAPER

SECOND YEAR M.Sc. MLT IN CLINICAL CHEMISTRY
CORE THEORY PAPER-VI- CLINICAL CHEMISTRY

Time: 3 hrs Max Marks: 80

Short Essay questions : (any eight) 8 x 10 = 80 marks

1. List the defense mechanism of acid base balance in the body.
Describe the role of kidney in the maintenance of Acid Base balance.
Explain the hormonal regulation of fluid and electrolyte balance.

Describe the various renal functions tests.

What is Tumourmarker? Classify tumour markers with examples.

A

Describe the Glycogen storage disorder under following headings:

a) Biochemical defect b) clinical features c) lab diagnosis

6. What are isoenzymes? Explain the kinetics of cardiac biomarkers.

7. Classify Liver function tests. Add a note on laboratory diagnosis of jaundice.
8. Describe the lipid storage disorder under following headings:

b) Biochemical defect b) clinical features c) lab diagnosis

9. Mention the biochemical defect and lab diagnosis in the following
disorder of amino acid metabolism a) phenylketonuria b) alkaptonuria
¢) maple syrup urine disease d) albinism e) homocystinuria

10. Mention the composition of CSF. Add a note on lab diagnosis of
CSF fluid in tubercular meningitis.



SECOND YEAR M.Sc. MLT IN CLINICAL CHEMISTRY
CORE THEORY PAPER -VII

INSTRUMENTATON AND THE LABORATORY MANAGEMENT

UNIT I: Basics of Instrumentation:

e Centrifugation techniques- Principles, types, instrumentation and its applications.

e Chromatographic techniques- Principles, types, procedures and their
application in biological systems.

e Electrophoresis- Principles, types, procedure and their applications in
biological systems.

e Photometry- Principle, Instrumentation and applications of colorimeter,
spectrophotometer, and ISE.

e Principles, Instrumentation and application of Radioimmunoassay (RIA),
ELISA, chemiluminescence and flowcytometry.

UNIT II: Basic Principles of Clinical Laboratory:

Standardized clinical biochemistry laboratory set up, Laboratory safety, universal
precautions for prevention and transmission of pathogens, biomedical waste
management, Phlebotomy- WHO guidelines for blood collection, vacutainers, types
of anticoagulants, urine preservatives, prevention of hemolysis, order of blood
collection, sample acceptance and rejection criteria, storage and transportation of
specimens, and sample stability.

UNIT III: Automation And Laboratory Information System (LIS): Types of
automation- components, programming, advantages and disadvantages of continuous
flow analyzers, discrete autoanalyzers, semi-automated analyzer, fully-automated
analyzer, batch analyzer, random access analyzer, Advantages and disadvantages of
LIS, applications of computer in clinical chemistry laboratory, reference range for
clinical chemistry parameters and POCT

UNIT IV: Laboratory Errors, Laboratory Statistics And Documentation In Clinical
Chemistry Laboratory- Pre-analytical, analytical(random & systematic errors) and
post analytical errors, root cause analysis and their corrective and preventive action,
CV, bias, standard operating procedure, quality manual, ISO 15189 2017 guidelines,
Method validation, and laboratory audit.

UNIT V: Total quality management and laboratory accreditation- Quality
assurance, quality assessment, quality control- Internal and External quality control,
Inter laboratory comparison, QC charts-westgard rules, concept of six sigma ,
Accreditation and certification, NABL and CLSI guidelines.



SECOND YEAR M.Sc. MLT IN CLINICAL CHEMISTRY
CORE THEORY PAPER -VII-
INSTRUMENTATON AND THE LABORATORY

MANAGEMENT

BLUE PRINT

Unit No. Unit Marks allotted | N, of questions
I Instruments and the laboratory techniques 20 2
Basic Principles of Clinical Laboratory 10 1
II
Automation And Laboratory Information
11 System (LIS) 10 :
: Laboratory Errors, Laboratory Statistics
And Documentation In Clinical Chemistry 20
v Laboratory 2
Total quality management and laboratory
v - 20 2
accreditation
TOTAL 30 3

*Choice question can be taken from any unit




MODEL QUESTION PAPER
SECOND YEAR M.Sc. MLT IN CLINICAL CHEMISTRY
CORE THEORY PAPER -VII-

INSTRUMENTATON AND THE LABORATORY MANAGEMENT

Time: 3 hrs Max Marks :80 marks

Short Essay questions: (any eight 8 x 10 = 80 marks

1. Explain the total quality management in the clinical chemistry laboratory.
List the Pre-analytical errors and their corrective and preventive actions
Explain the process of Laboratory audit

Explain the steps of implementation of Laboratory information system
Explain the steps of Method validation

Explain the various Sample transportation methods

List the different Types of anticoagulants with their mechanism of action

® N kRN

Explain lean six sigma application in laboratory
List the advantages of using vacutainers over conventional collection tubes

10. Explain the types, principle, advantage, disadvantage, of automation in laboratory



PRACTICAL - SECOND YEAR
Core Lab 6: Clinical Chemistry (80 Practical+20 IA )
Isolation of DNA
SDS PAGE
Effect of temperature on enzyme activity

Effect of pH on enzyme activity

YV V VYV VYV V

Estimation of the following with Preparation of standard graph :
e Blood Glucose by GOD-POD method

e Serum total protein by modified Biuret method & Serum
albumin by BCG method

e Serum Total cholesterol & Triglycerides

e Serum Urea by DAM method

e Serum Uric acid by Phosphotungstate method
e Serum Creatinine by Jaffe’s method

e Serum Bilirubin by Malloy & Evelyn method
e Serum Calcium by OCPC method

e Serum Phosphorus by Molybdate method

e Serum AST, ALT by kit method

» Case Discussion

Core Lab 7 : Instrumentation And The Laboratory Management (80 Practical+ 20 IA )

° Estimation of urinary Creatinine, urea, uric acid, protein and calcium
° Method validation and verification
. Quality control,

. Interpretation of LJ plots
. Calibration and trouble shooting
. SOP and audit

° Case discussion



	Award of Class
	BOARD OF STUDIES:
	CORE LAB 01: GENERAL BIOCHEMISTRY –I
	List of Practicals:
	MODEL QUESTION PAPER
	CORE LAB 02: GENERAL BIOCHEMISTRY –II
	List of Practicals: (1)
	BLUE PRINT
	Section A

	Section B- Physiology Syllabus:
	Section B- Physiology
	Blue print
	Model Question Paper
	Section A – Human Anatomy
	Section B-Physiology
	1. Classify hormones. Explain the mechanism of action of group II hormones.
	2. Describe the chemistry, biosynthesis and regulation of thyroid hormones in the body.
	3. Describe the chemistry, biosynthesis and regulation of adrenal hormones in the body.
	4. Explain the role of parathyroid hormones in blood calcium regulation.
	5. Explain the laboratory diagnosis of acute and chronic pancreatitis.
	6. Explain the different types of immunoglobulin with suitable diagram.
	7. Explain the role of MHC in immunity.
	8. Explain the hypersensitivity reactions.
	9. Explain any four autoimmune disorders.
	10. Explain the principle and applications of ELISA.

	CORE THEORY PAPER –VI-CLINICAL CHEMISTRY
	UNIT IV: Inborn errors of carbohydrate, lipids and aminoacid metabolism.
	SECOND YEAR M.Sc. MLT IN CLINICAL CHEMISTRY
	CORE THEORY PAPER – VI- CLINICAL CHEMISTRY
	SECOND YEAR M.Sc. MLT IN CLINICAL CHEMISTRY (1)
	UNIT II: Basic Principles of Clinical Laboratory:
	SECOND YEAR M.Sc. MLT IN CLINICAL CHEMISTRY (2)
	PRACTICAL - SECOND YEAR
	 Case Discussion
	 Method validation and verification


