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Bachelor of Vocation 
Medical Lab & Molecular Diagnostic Technology
Mangaldai College

Semester I

	Sl. No.
	Paper Code
	Subject Name
	Component
	Credit

	1.
	GML&MDT
G-1.1
	 Communicative English – I
	General
	6

	2.
	GML&MDT
G-1.2
	Fundamentals of Computer
	General
	6

	3.
	ML&MDT
S-1.1
	Fundamentals of Anatomy and Physiology
	Skill
	6

	4.
	ML&MDT
S-1.2
	Basic Biochemistry, Instrumentation and Reagents
	Skill
	6

	5.
	ML&MDT
S-1.3
	Basic Laboratory Set up
	Skill
	6

	Total Credits of Semester I 
	30




	Sl No.
	Paper Code
	Marks Distribution
	Total Marks

	
	
	Theory
	Internal
	Personal Interview/ Practical
	

	1.
	GML&MDT
G-1.1
	40
	15
	20
	75

	2.
	GML&MDT
G-1.2
	40
	15
	20
	75

	3.
	ML&MDT
S-1.1
	40
	15
	20
	75

	4.
	ML&MDT
S-1.2
	40
	15
	20
	75

	5.
	ML&MDT
S-1.3
	40
	20
	40
	100

	Grand Total
	400












Bachelor of Vocation
Medical Lab & Molecular Diagnostic Technology
Mangaldai College
Semester I
Total Marks: 75

Theory: 40                                                                                         Internal Assessments: 15                       
Practical: 20

	ML&MDT S- 1.1 : Fundamentals of Anatomy & Physiology

	Sl. No
	Topics
	Details
	Marks
	Min
Lec.

	1
	Body as a whole and its constituent
	The cells, tissues and organization of the body
Tissues- epithelial, connective, muscle, nervous
Cell regeneration, membranes, glands
Organization of the body
Bones of the skeleton, Axial skeleton,
Appendicular skeleton
Cavities of the body
Cranial, thoracic, abdominal, pelvic
	
	

	2
	Blood
	Composition of blood
Erythrocytes-Structure and functions
Leucocytes-Types, Structure and functions
Platelets- Structure and functions, Hemostasis
	
	

	3
	Cardiovascular system
	Heart-Functional anatomy
Properties of heart muscle
Heart as a pump
Cardiac output and venous return
Vascular system
Systemic arterial blood pressure
	
	

	4
	Respiratory system
	Functional anatomy
Ventilation and its control
Exchange of gases
Applied and environmental physiology
	
	

	5
	Digestive system
	Elementary functional anatomy
Salivary glands
Stomach and its secretion
Liver, pancreas and their role in digestion
Bile, Small and large intestine
Movement of alimentary tract
Gastrointestinal hormones and their functions
	
	

	6
	Excretory system
	Functional anatomy of kidney
Mechanism of formation of urine
Water, electrolyte and acid-base balance
Skin and its functions
	
	

	7
	Nervous system
	Elementary neuroanatomy
Properties of neurons
Nerve impulse, Types of nerves
Synapse and chemical transmitters
Central nervous system-Neuroglia, membranes of
brain and spinal cord, Ventricles of brain and
cerebrospinal fluid
Brain- cerebrum, cerebellum
Spinal cord- structure
Peripheral nervous system-Spinal nerves and
cranial nerves
Autonomic nervous system-Sympathetic NS
Parasympathetic NS
Functions of ANS
Central visceral regulations
	
	

	8
	Special senses and overview of endocrine system
	Ear and hearing
Structure and physiology of hearing
Eyes and sight
Structure and physiology of sight
Sense of smell and taste
Overview of important endocrine glands and their
functions
	
	

	9
	Muscular system
	Muscles characteristics
Properties of skeletal muscles
Properties of smooth muscles
	
	

	10
	Reproductive system
	Female reproductive system
Anatomy- External and internal parts
Puberty, menstrual cycle, Fertilization
Male reproductive system
Elementary anatomy
Functions of male reproductive system
	
	

	Total
	
	



Reference Books:
	Sl No.
	Title
	Authors
	Publisher

	1
	Anatomy and physiology in health and
illness
	Wilson Katheen, Anne
Waugh
	Churchill
livingstone

	2
	Concise medical physiology
	Sujit Chaudhari
	Central

	3
	Textbook of medical physiology
	Arthur Guyton and Hall
	W.B. Saunders

	4
	Understanding medical physiology
	R. L. Bijlani
	Jaypee







Practical:
ANATOMY
1. Identification and description of all anatomical structures.
2. The learning of Anatomy is by demonstration only through dissected parts, slides, models, charts etc.
3. Demonstration of dissected parts (upper extremity, lower extremity, thoracic & abdominal viscera, face and brain).
4. Demonstration of skeleton - articulated and disarticulated.
PHYSIOLOGY
1. Measurement of pulse, blood pressure.
2. Elicitation of Reflexes & jerks.
3. Identification of blood cells by study of peripheral blood smears.














	
















Bachelor of Vocation 
Medical Lab & Molecular Diagnostic Technology
Mangaldai College
Semester I
Total Marks: 75

Theory : 40                                                                                         Internal Assessment: 15    
Practical: 20
                  
	MLMDT S-1.2 : Basics of Biochemistry, Instruments and Reagents

	Sl. No
	Topics
	Details
	Marks
	Min
Lec.

	1
	Chemistry of
carbohydrates &
their related
metabolism
	Introduction-Definition
Classification
Biomedical importance & properties
Metabolism:
Glycogenesis & glycogenolysis, Glycolysis
Citric acid cycle & its significance
HMP shunt & Gluconeogenesis
Regulation of blood glucose level
Hyperglycemia & hypoglycemia
Diabetes mellitus - definition, types, features
Gestation diabetes mellitus
Glucose Tolerance test, glycosuria
Hypoglycemia & its causes
	
	

	2
	Chemistry of
Proteins & their
related
metabolism
	Introduction-Definition
Classification
Biomedical importance
Metabolism:
Catabolism of amino acids
Removal of NH2 group
Transformation, Deamination
Decarboxylation- Ammonia formation & transport
Urea cycle, Metabolic disorders in urea cycle
Fate of some important amino acids- Phenylalanine,
Tyrosine & Tryptophan
Creatine, Creatinine
	
	

	3
	Chemistry of
Lipids & their
related
metabolism
	Introduction-Definition
Classification
Biomedical importance, essential fatty acids
Metabolism:
Beta oxidation of fatty acids
Fatty liver
Ketosis
Cholesterol & its clinical significance
Lipoproteins in the blood & their functions
Atherosclerosis
	
	

	4
	Chemistry of
Nucleic acid and
metabolism
	Introduction-Definition
Elementary chemistry of DNA and RNA
Structure of nucleotide
DNA and RNA molecule and its structure
Functions of nucleic acids
	
	

	5
	Enzymes
	Introduction- definition
Classification
Coenzymes, isoenzymes, properties
Mechanism of action of enzymes
Factors affecting enzyme action
Enzyme inhibition and regulation
Diagnostic value of serum enzymes -
Creatinine kinase, alkaline phosphatase, Acid phosphatase, LDH, SGOT, SGPT, Amylase, Lipase, Carbonic anhydrase etc
	
	

	6
	Laboratory
instruments
	Principle and working of basic laboratory instruments
Autoclave, Hot air oven, Incubator, pH meter, water bath, centrifuge, Refrigerator, colorimeter, Balance, Flame photometer, Microscope
	
	12

	7
	Reagent
preparation
	Concept of molarity and normality
Molar, Normal and percent solution preparation, Dilution of the concentrated solution to desired concentration
	
	5

	Total
	75
	75




Reference Books:

	Sl No.
	Title
	Authors
	Publisher

	1
	Text book of biochemistry for medical
students
	D M Vasudevan
	Jaypee

	2
	Fundamentals of biochemistry
	J L Jain
	S Chand

	3
	Biochemistry
	D Voet, J Voet
	Wiley





Practical:
1. Identification of Carbohydrates (qualitative tests).
2. Identification of Proteins (qualitative tests).
3.  To study general properties of the enzyme (Urease) & Achromatic time of salivary amylase.
4.  Urine analysis – normal & abnormal constituents of urine.
5.  CSF & Semen Analysis - Gross & Microscopic.
6.  Glucose tolerance test & Glycosylated haemoglobin.
7.  Centrifugation: Principle, types & applications.
8.  Chromatography: Definition, types, RF value, description of paper chromatography & applications.
9.  Uses, Care and Maintenance of various instruments of the laboratory.
(By Colorimeter / Spectrophotometer)

1. Blood urea estimation
2. Serum creatinine estimation
3. Serum uric acid estimation
4. Serum total protein estimation
5. Serum albumin estimation
6. Serum globulin estimation
7. Serum glucose estimation
8. Total cholesterol estimation
9. HDL cholesterol (direct) estimation.
10. LDL cholesterol (direct) estimation
11. Triglyceride estimation
12. Serum Bilirubin total estimation
13. Serum Bilirubin direct estimation
14. Serum amylase estimation
15. Serum GOT (AST) estimation
16. Serum GPT (ALT) estimation
17. Alkaline phosphatase estimation
18. Acid phosphatase estimation
19. Serum sodium estimation
20. Serum potassium estimation
21. Serum chloride estimation
22. CK-NAC estimation



	






















Bachelor of Vocation 
Medical Lab & Molecular Diagnostic Technology
Semester I
Mangaldai College
S-1.3 Basic of Medical Laboratory Set Up

Theory 40 				Internal 20				Practical 40

Total Marks: 100


Introduction: Aim, interpretation, safety in clinical biochemistry Laboratory
Laboratory organization: Instruments, glassware, sample collection & specimen labelling, routine tests, anticoagulants, reagents, cleaning of glassware, isotonic solution, standardization of methods, preparation of solution & interpretation of result, normal values.
Staining Techniques 
Types of Staining, Sterilization
Fixation, Instrumentation 
Good Laboratories Practices 
Practice code 
Waste management 
Waste Disposal 
Sharpe disposal 
Components of Medical Laboratory 
Lab safety rules & regulations

















Bachelor of Vocation
Medical Lab & Molecular Diagnostic Technology
Mangaldai College

Semester II

	Sl. No.
	Paper Code
	Subject Name
	Component
	Credit

	1.
	GML&MDT
G-2.1
	 Communicative English-II/Communicative Assamese
	General
	6

	2.
	GML&MDT
G-2.2
	Fundamentals of Accounting
	General
	6

	3.
	ML&MDT
S-2.1
	Clinical Pathology & Haematology
	Skill
	6

	4.
	ML&MDT
S-2.2
	General Microbiology
	Skill
	6

	5.
	ML&MDT
S-2.3
	Practical 
	Skill
	6

	Total Credits of Semester II
	30






	Sl No.
	Paper Code
	Marks Distribution
	Total Marks

	
	
	Theory
	Internal
	Personal Interview/ Practical
	

	1.
	GML&MDT
G-2.1
	40
	15
	20
	75

	2.
	GML&MDT
G-2.2
	40
	15
	20
	75

	3.
	ML&MDT
S-2.1
	40
	15
	20
	75

	4.
	ML&MDT
S-2.2
	40
	15
	20
	75

	5.
	ML&MDT
S-2.3
	40
	20
	40
	100

	Grand Total
	400










Bachelor of Vocation 
Medical Lab & Molecular Diagnostic Technology
Mangaldai College
Semester II
Total Marks: 75

Theory 60                                                                                       Internal Assessment: 15                       
Practical: 20

	MLMDT S-2.1 : Clinical Pathology and Haematology

	Sl. No
	Topics
	Details
	Marks
	Min
Lec.

	1
	Urine analysis
	Formation and Composition of urine
Collection and preservation of urine
Physical and chemical examination of urine
Microscopic examination of urine
Clinical significance of urine analysis
	
	

	2
	Cerebrospinal fluid analysis
	Formation and composition of CSF
Collection and preservation of CSF
Physical and chemical examination of CSF
Microscopic examination of CSF
Clinical significance of CSF analysis
	
	

	3
	Semen analysis
	Composition of semen
Collection and preservation of semen
Physical and chemical examination of semen
Microscopic examination of semen
Clinical significance of semen analysis
	
	

	4
	Sputum analysis
	Composition of sputum
Collection and preservation of sputum
Physical and chemical examination of sputum
Microscopic examination of sputum
Clinical significance of sputum analysis
	
	

	5
	Introduction to cavity fluids
	Transudates and exudates
Synovial fluid analysis
Peritoneal fluid analysis
Pericardial fluid analysis
	
	

	6
	Blood cell formation
	Introduction to blood
Functions of blood
Formation of blood
Haemopoeisis
Erythropoeisis, leucopoesis and thrombopoeisis
	
	

	7
	General aspects of anemia
	Classification of anemia- Morphological and etiological
Iron deficiency anemia- Iron absorption, causes
of iron deficiency, lab findings
Megaloblastic anemia
Causes and lab findings
Hemolytic anemia- Classification, causes and lab
findings
Genetic defects of hemoglobin
Sickle cell anemia and thalasaemia
	
	

	8
	General aspects of white cell disorders
	Granulocytes and their disorders
Monocytes and their disorders
lymphocytes and their disorders
	
	

	9
	Platelets
	Blood coagulation
Bleeding disorders due to vascular and platelet
abnormalities
Coagulation disorders
	
	

	10
	Basic Hematological
techniques
	Preparation of blood collection
Basic steps for drawing blood by vein, capillary
and artery puncture
Complications during and after blood collection
Specimen rejection criteria for blood
Anticoagulants- types and concentration
Transport of blood sample
Effect of storage on blood cell morphology
Universal precautions
	
	

	Total
	
	



Reference Books:
	Sl No.
	Title
	Authors
	Publisher

	1
	Text book of medical laboratory
technology
	Praful Godkar
	Bhalani

	2
	Clinical diagnosis and management by
laboratory methods
	Bernard Henry
	W B Saunders

	3
	Essential haematology
	A.V.Hoffbrand
	Black well

	4
	Principles of haematology
	Peter Haen
	WCB


Practical:
1. Determination of Hemoglobin.
2. Complete Blood Counts
3. TRBC Count by Hemocytometers.
4. TLC by Hemocytometer.
5. Differential Leukocyte count.
6. Determination of Platelet Count.
7. Determination of ESR by wintrobes.
8. Determination of ESR by Westergeren's method.
9. Determination of PCV by Wintrobes.
10. Erythrocyte Indices- MCV, MCH, MCHC.
11. Reticulocyte Count.
12. Absolute Eosinophil Count.
13. Morphology of Red Blood Cells.
Bachelor of Vocation 
Medical Lab & Molecular Diagnostic Technology
Mangaldai College
Semester II
Total Marks: 75

Theory: 40                                                                                         Internal Assessment: 15 
Practical: 20                      

	MLMDT S-2.2 : General Microbiology

	Sl. No
	Topics
	Details
	Marks
	Min
Lec.

	1
	Morphology and fine
structure of bacteria
	Size, shape and arrangement of bacteria
Bacterial structure
Structure external to cell wall
Capsule, Flagella, Pili
(Fimbriae),Sheath
Cell wall structure, Gram nature of bacteria
Structures internal to cell wall
Cytoplasmic membrane, Inclusion,
vacuoles, Nuclear material
Spore and cyst
	
	

	2
	Growth and Maintenance
of bacteria
	Bacterial division, Batch Culture,
Continuous culture, bacterial growth
Total count, viable count,
Bacterial nutrition- oxygen requirement,
CO2 requirement, temperature, pH, light
	
	

	3
	Control of microbes
	Sterilization and Disinfection
Control of microbes by physical and chemical agents
Antibiotics
	
	

	4
	Culture Media
	Basic requirements, Types of media
Selective, differential, transport,
Maintenance media
Anaerobic Cultivation,
Preparation of media, Forms of Media
	
	

	5
	Pure culture and cultural
characteristics
	Natural microbial population
Selective methods
Pure culture- methods of isolating pure culture
Maintenance and preservation of pure culture
Cultural characteristics
	
	

	6
	Staining Methods
	Simple, Grams staining, Ziehl-Neelsen
staining or AFB staining, Negative staining
	
	

	7
	Collection and
Transportation of Specimen
	Methods of specimen collection
General Principles, Containers, Rejection, Samples- Urine, Feces, Sputum, Pus, Body fluids, Swab, Blood
Identification of microbes from specimen by
1)Microscopy
2)Rapid methods of identification
3)Molecular methods
	
	

	8
	Disposal of
Laboratory/Hospital
Waste
	Non-infectious waste,
Infected sharp waste disposal
Infected non-sharp waste disposal
	
	

	Total
	
	




Reference Books:
	Sl No.
	Title
	Authors
	Publisher

	1
	Microbiology
	Prescott
	Tata McGraw Hill

	2
	Principles of microbiology
	R M Atlas
	Tata McGraw Hill

	3
	Microbiology an  introduction
	Tortora, Funke
	Pearson




Practical:
GENERAL MICROBIOLOGY
1. Preparation of swabs/sterile tubes & bottles.
2. Preparation of smear.
3. Staining.: Gram & Ziehl -Neelsen staining.
4. Identification of Culture media.
5. Identification of instruments.
6. Identification of common microbes.




















Bachelor of Vocation 
Medical Lab & Molecular Diagnostic Technology
Semester II
Mangaldai College
ML&MDT S-2.3 Laboratory Techniques on Pathology & Microbiology

Theory 40 				Internal 20				Practical 40

	Total Marks: 100	
Components & setting of the Compound microscope.
Focusing of object.
Use of low & high power objectives of microscope.
Use of oil immersion lens.
Care and Maintenance of the microscope.
Different type’s microscopy
· Dark field microscopy
· Fluorescence Microscopy
Electronic Microscopy in brief
Basic requirements for hematology laboratory.
Glassware’s for Hematology.
Equipments for Hematology.
Anticoagulant vial preparation.
Media Preparation
Sterilization Techniques
Isolation of Microorganisms
Culture methods
Pure Culture
Serial Dilution 
Staining Methods
Demonstration and sterilization of equipments – hot air oven, autoclave, and bacterial filters. 
Demonstrations of commonly used culture media, nutrient broth, nutrient agar, blood agar, chocolate agar, MacConcy medium, L J media, Robertson cooked meat media, Potassium telluride media with growth, Mac with LF & NLF, NA with staph. Antibiotic susceptibility test 


Bachelor of Vocation 
Medical Lab & Molecular Diagnostic Technology
Mangaldai College

Semester III

	Sl. No.
	Paper Code
	Subject Name
	Component
	Credit

	1.
	GML&MDT
G-3.1
	Environmental studies
	General
	6

	2.
	GML&MDT
G-3.2
	Society and culture of Assam
	General
	6

	3.
	ML&MDT
S-3.1
	Clinical Biochemistry
	Skill
	6

	4.
	ML&MDT
S-3.2
	Endocrinology, tumor and cancer markers
	Skill
	6

	5.
	ML&MDT
S-3.3
	Immunology and serology
	Skill
	6

	Total Credits of Semester III
	30




	Sl No.
	Paper Code
	Marks Distribution
	Total Marks

	
	
	Theory
	Internal
	Personal Interview/ Practical
	

	1.
	GML&MDT
G-3.1
	40
	15
	20
	75

	2.
	GML&MDT
G-3.2
	40
	15
	20
	75

	3.
	ML&MDT
S-3.1
	60
	15
	20
	75

	4.
	ML&MDT
S-3.2
	60
	15
	20
	75

	5.
	ML&MDT
S-3.3
	40
	20
	40
	100

	Grand Total
	400











Bachelor of Vocation 
Medical Lab & Molecular Diagnostic Technology
Mangaldai College
Semester III

Total Marks: 75

Theory: 40                                                                                         Internal Assessment: 15 
Practical 20

	MLMDT S-3.1 : Clinical Biochemistry

	Sl. No
	Topics
	Details
	Marks
	Min
Lec.

	1
	Metabolic
disorders of
carbohydrates
	Overview of carbohydrate metabolism
Hyperglycemia- metabolic defect
Type I and II Diabetes mellitus
Causes, incidence, risk factors, biochemical basis
and diagnosis, Complications
Hypoglycemia- metabolic defect
Diabetes profile
	
	

	2
	Metabolic
disorders of lipid
	Hypercholesterolemia, hypertryglyceridaemia
Atheroma and heart disease, coronary artery
disease
Causes, incidence, risk factors, biochemical basis
and diagnosis
Lipid profile
	
	

	3
	Metabolic
disorders of
protein and
nucleic acid
	Phenyl ketone uria and alkaptonuria
Maple syrup urine disease
Hyperuricemia
Gout- Metabolism defect, symptoms and
diagnosis
	
	

	4
	Liver function
test
	Functions of liver and diseases of liver
Jaundice, hepatitis, cirrhosis
Liver function test-plasma proteins, bilirubin,
SGPT, SGOT,
Alkaline phosphatase,gamma glutamyl
transferase, 
	
	

	5
	Clinical
enzymology 

	Introduction to enzymes
Clinical significance of enzyme assays
Isoenzymes significance
of different isoenzymes
LDH, CPK,AL
	
	

	6
	Water-electrolyte
and acid-base
balance and
imbalance
	Water homeostasis
Assessing fluid and electrolyte status
Disturbances of plasma sodium and potassium
Acid, base and buffers
Classification of acid-base disorders
Respiratory acidosis and alkalosis
Metabolic acidosis and alkalosis
	
	

	Total
	
	



Reference Books:
	Sl No.
	Title
	Authors
	Publisher

	1
	Clinical biochemistry
	Nessar Ahmed
	Oxford

	2
	Textbook of medical biochemistry
	M N Chatterjea
	Jaypee

	3
	Clinical Chemistry
	M N Chatterjea
	Jaypee

	4.
	Lehninger Principles of Biochemistry
	Nelson LD and Cox
MM
	




Practical:
CLINICAL BIOCHEMISTRY
(By Semiautoanalyzer / Fully automated analyzer)
1. Estimation of Cholesterol
2. Estimation of HDL Cholesterol
3. Estimation of LDL Cholesterol
4. Estimation of Triglycerides
5. Estimation of LDH
6. Estimation of Glucose
7. Estimation of Bilirubin (Total, Direct, Total + Direct)
8. Estimation of SGPT
9. Estimation of SGOT
10. Estimation of Acid Phosphatase
11. Estimation of Alkaline Phosphatase
12. Estimation of Iron
13. Estimation of Creatinine
14. Estimation of Urea
15. Estimation of Uric acid
16. Estimation of CK-MB
17. Estimation of CK-NAC
18. Estimation of Chlorides
19. Estimation of Sodium
20. Estimation of Potassium
21. Estimation of Hexagon Troponin+
22. Estimation of Phosphorus
23. Estimation of TIBC
24. Estimation of Albumin
25. Estimation of Calcium
26. Estimation of Hemoglobin
27. Estimation of Magensium
28. Estimation of Blood Urea Nitrogen


































Bachelor of Vocation 
Medical Lab & Molecular Diagnostic Technology
Mangaldai College
Semester III
Total Marks: 75

Theory: 40                                                                                         Internal Assessment: 15 
Practical 20
	MLMDTS- 3.2 : Endocrinology, tumor and cancer markers

	Sl. No
	Topics
	Details
	Marks
	Min
Lec.

	1
	Introduction to
Endocrinology
	Definition of hormone,
Endocrine gland, Exocrine and paracrine glands
Chemical nature of hormones
Classification
Mode of hormone action-receptors, secondary
Messengers-cAMP, GMP
Hormone assay and analysis
	
	

	2
	Hypothalamus
and pituitary
gland
	Anatomy, Chemistry and functions of
hypothalamus
Regulations and diseases related to hormones of
these gland
TRH, GHRH, GnRH, CRH, Somatostatin,
dopamine
Pituitary gland- Anatomy, Chemistry and
functions-GH, Prolactin, FSH, LH, ADH
Neurohypophyseal hormones
Pineal gland- Morphology and hormones
	
	

	3
	Thyroid and
parathyroid
glands
	Anatomy, Chemistry and functions, secretion and
metabolism of thyroid and parathormones
Regulation of thyroid hormones
Pathophysiology of the thyroid hormones-
Diseases related to these glands
	
	

	4
	Adrenal gland
	Anatomy, Chemistry and functions and
regulations of Adrenocortical hormones
Adrenal medulla hormones
Pathophysiology of these hormones
Addison’s disease, Cushing’s syndrome 
	
	

	5
	Gastrointestinal
and pancreatic
hormones
	Structure and cell types of islets of langehans of
pancreas
Secretion of insulin, glucagon and other
hormones- Functions and Pathophysiology of
these hormones- Diabetes mellitus
Gastrointestinal hormones- Gastrin, CCK,
Secretin- Functions and regulation 
	
	

	6
	Reproductive
hormones
	Male and female reproductive hormones
Testosterone, Estrogen, Progesterone and others
synthesis and functions
Human chorionic gonadotropin
Functions, regulation and Pathophysiology
related to reproductive hormones
	
	

	7
	Tumor and cancer
markers
	Oncogene-definition-
Mechanism of action of Oncogenes (outline)
Characteristics of growing tumor cells-general
and morphological changes, biochemical changes
Tumor Markers-
Introduction and definition
Clinical applications of tumor markers.
Enzymes as tumor markers
Prostate specific antigens (PSA)
Oncofetal antigens, Alpha feto protein (AFP)
Carcino embryonic antigen (CEA)
Squamous cell carcinoma (SCC) antigen.

	
	

	Total
	
	



Reference Books:
	Sl No.
	Title
	Authors
	Publisher

	1.
	Basic and clinical endocrinology
	Francis Greenspan
	Prentice-Hall

	2.
	Textbook of medical biochemistry
	M N Chatterjea
	Jaypee

	3.
	Textbook of endocrinology
	Mala Dharmalingam
	Mala Dharmalingam

	4.
	Concise book of medical laboratory
technology-Methods and interpretations
	Ramnik Sood
	Jaypee



Practical:
ENDOCRINOLOGY
1. Estimation of T3
2. Estimation of T4
3. Estimation of TSH
4. Estimation of FSH
5. Estimation of LH
6. Estimation of hCG
7. Estimation of Cortisol
8. Estimation of Progesterone
9. Estimation of Testosterone
TUMOR & CANCER MARKERS:
1. Estimation of Alpha feto proteins (AFP)
2. Estimation of Carcino embryonic antigen (CEA)
3. Estimation of CA- 125
4. Estimation of Prostate specific antigen (PSA)








































Bachelor of Vocation 
Medical Lab & Molecular Diagnostic Technology
Mangaldai College
Semester III
Total Marks: 100

Theory: 40                                                                                         Internal Assessment: 20 
Practical: 40
	MLMDT S-3.3 : Immunology and serology

	Sl. No
	Topics
	Details
	Marks
	Min
Lec.

	1
	Introduction to
immune system
	Innate and adaptive immunity
Cells and tissues of immune system
Functions of lymphoid tissue
Antigen:
Immunogenicity versus antigenicity
Properties of immunogen
Hapten, adjuvants, epitopes
	
	

	2
	Antibody and
MHC
	Basic structure of antibody
Major classes and their biological activity
Antigenic determinants
Structure, function relationships in antibody
Major histocompatibility complex-MHC
Structure and properties of class I and II MHC
Expression of MHC molecule
Overview of monoclonal antibody
	
	

	3
	Immune response
	Antigen processing and presentation
Cytosolic pathway for exogenous antigen
Endocytic pathway for exogenous antigen
Cell mediated immune response
T-cell activation and differentiation
Cytotoxic T cells and its functions
Humoral response
B-cell activation and differentiation
Complement system
	
	

	4
	Immune system
in health and
disease
	Dysfunctional immunity
Hypersensitivity reactions-
Type I and Type II reactions
Immunodeficiency diseases
Autoimmune diseases
Transplantation immunology
	
	

	5
	Vaccine
	Active and passive immunization
Designing of vaccine for active immunization
Live attenuated vaccine, Inactivated vaccine
DNA vaccine, Recombinant 
	
	

	6
	Serological
reactions
	Antigen antibody reactions
Precipitation reactions
Agglutination reactions
Radioimmunoassay and ELISA
Western blotting reactions
Immunofluorescence Flowcytometry
	
	

	Total
	
	




Reference Books:
	Sl No.
	Title
	Authors
	Publisher

	1
	Serology and immunology-A clinical approach
	Willium Stanford
	MacMillan

	2
	Immunology
	Immunology
	WH Freeman

	3
	Cellular and Molecular Immunology
	Abul Abbas
	Saunders

	4.
	Basic and clinical immunology
	Daniel Stites
	Lange



Practical:
IMMUNOLOGY & SEROLOGY
1. WIDAL Test
2. VDRL Test,
3. RA Test
4. CRP Test
5.  Pregnancy Test & HIV Test






















Bachelor of Vocation 
Medical Lab & Molecular Diagnostic Technology
Mangaldai College

Semester IV

	Sl. No.
	Paper Code
	Subject Name
	Component
	Credit

	1.
	GML&MDT
G-4.1
	 Personality development
	General
	6

	2.
	GML&MDT
G-4.2
	Fundamentals of HR management and marketing
	General
	6

	3.
	ML&MDT
S-4.1
	Immunohematology and blood banking
	Skill
	6

	4.
	ML&MDT
S-4.2
	Histopathology and cytology
	Skill
	6

	5.
	ML&MDT
S-4.3
	Systemic Bacteriology, Mycology & Virology
	Skill
	6

	Total Credits of Semester IV
	30




	Sl No.
	Paper Code
	Marks Distribution
	Total Marks

	
	
	Theory
	Internal
	Personal Interview/ Practical
	

	1.
	GML&MDT
G-4.1
	40
	15
	20
	75

	2.
	GML&MDT
G-4.2
	40
	15
	20
	75

	3.
	ML&MDT
S-4.1
	60
	15
	20
	75

	4.
	ML&MDT
S-4.2
	60
	15
	20
	75

	5.
	ML&MDT
S-4.3
	40
	20
	40
	100

	Grand Total
	400











Bachelor of Vocation 
Medical Lab & Molecular Diagnostic Technology
Mangaldai College
Semester IV
Total Marks: 75

Theory: 40                                                                                         Internal Assessment: 15 
Practical 20
	MLMDT S- 4.1 : Immunohematology and blood banking

	Sl. No
	Topics
	Details
	Marks
	Min
Lec.

	1
	Concept of
immunohematology
	Definition of immunohematology
Antigens and antibodies in the blood
Antigen-antibody reaction in vitro
Complement fixation test
	
	

	2
	Blood group system
	ABO blood group system and ABO variant
Genetics and inheritance of blood groups
Rh blood group system and other blood group
systems
Laboratory detection of antibodies and antigen-
Blood grouping techniques- Cell grouping and
Serum grouping
Antiserum used in ABO test procedures, Anti ---A,
Anti-B Anti- AB Antiserum
	
	

	3
	Blood transfusion
practice
	Types of transfusion, main objective of blood
transfusion, Special transfusion practice
Hazards of transfusion –transfusion transmitted
diseases, Hemolytic transfusion reaction
Investigation of a Transfusion reaction
Actions to take when transfusion reaction occurs
Hemolytic disease of new born
	
	

	4
	Blood banking
	Functions of blood bank, Design, components of
blood bank
Blood donor- screening criteria, collection of blood
and post collection processing
Blood donation record book, Blood donor card
Storage, preservation- various anticoagulants
Cross matching techniques
Issue of blood in emergency life saving situation
Issue of blood in neonate and infants
	
	

	5
	Blood component
separation and use
	Apharesis procedure
Blood components-red cells, white cells, platelets,
coagulation factors, FFP, Cryoprecipitate etc.
Advantages of blood component therapy
	
	

	6
	Quality control in
blood bank
	Quality building blocks, Potential problems and
errors, Documents and record
QC of reagents, equipments, QC in blood
collection, storage of blood, Medical audit
Personal care and hygiene, Handling, transfer and
shipmentWestern blotting reactions
Immunofluorescence Flowcytometry
	
	

	7
	HLA system
	Historical perspective
Antigen and antibodies
HLA gene products
Techniques of histocompatibility testing
Clinical significance of HLA system
	
	

	Total
	
	



Reference Books:
	Sl No.
	Title
	Authors
	Publisher

	1
	Modern blood banking and transfusion
practice
	Denise Harmening
	Jaypee

	2
	Blood transfusion a basic text
	Anthony Britten
	AITBS

	3
	A textbook of blood banking and
transfusion medicine
	VH Talib
	CBS

	4.
	A textbook of blood bank and
transfusion medicine
	Satish Gupte

	Jaypee



Practical:
1. Basic requirements for hematology laboratory.
2. Glasswares for Hematology.
3. Equipments for Hematology.
4. Anticoagulant vial prepration.
5. Complete Blood Counts.
6. Determination of Hemoglobin.
7. TRBC Count by Hemocytometers.
8. TLC by Hemocytometer.
9. Differential Leukocyte count.
10. Determination of Platelet Count.	
11. Determination of ESR by wintrobes.
12. Determination of ESR by Westergeren's method.
13. Determination of PCV by Wintrobes.
14. Erythrocyte Indices- MCV, MCH, MCHC.
15. Reticulocyte Count.
16. Absolute Eosinophil Count.
17. Morphology of Red Blood Cells.

Blood Banking:

1. Blood grouping and Rh typing
2. Blood grouping & Cross Matching
3. Screening of Donor’s blood for infective agents
4. Transfusion reaction work up 
5. Preparation of blood components
OTHER ELISA TESTS
1. Test for HIV
2. Test for Hepatitis B (HBsAg)
3. Test for Hepatitis (HCV)
4. Malaria antigen
5. Tuberculosis-lgG/IgM


























Bachelor of Vocation 
Medical Lab & Molecular Diagnostic Technology
Mangaldai College
Semester IV
Total Marks: 75

Theory: 40                                                                                         Internal Assessment: 15 
Practical 20
	MLMDT 4.2 : Histopathology and cytology

	Sl. No
	Topics
	Details
	Marks
	Min
Lec.

	1
	Introduction to
Histopathology
	Fundamentals of normal histology and histopathology
Overview of tissue seen in normal histology
Epithelium, muscle, nervous and connective tissue
Basic histopathology- non tumor pathology
Tumor pathology
	
	

	2
	Basic steps for
Tissue Processing
	Fixing of tissues
Embedding in wax
Microtomy- preparation of slides
Staining-Hematoxylin and eosin staining
Mounting of slides for microscopic observation
Methods of decalcifications
	
	

	3
	Equipments for
histology
techniques
	Microscope, Microtome -Types, Uses, Parts,
different types of microtome knives, care &
maintenance
Automated tissue processor - components, working
& precautions during use, Tissue floating bath
	
	

	4
	Staining Methods
	Hematoxylin & Eosin stain, Hematoxylin - Types,
methods of preparation, staining,
Eosin - method of preparation
Reticulin stain, PAP staining
components & methods
	
	

	5
	Enzyme
histochemistry
	Immunohistochemistry and the various
immunohistochemical stains in the diagnosis of
various disorders Tissues of special interest –
nervous system, Hard tissue, Endocrine cells
	
	

	6
	Exfoliative
Cytology
	Specimen collection,Preparation of specimen
Fixation , Staining of exfoliated cells by
Papanicolaou method
Differentiation between normal and abnormal cells
	
	

	Total
	
	






Reference Books:
	Sl No.
	Title
	Authors
	Publisher

	1
	Manual of histological techniques and
their diagnostic application
	John Bancroft
	Churchill livinstone

	2
	Concise book of medical laboratory
technology-Methods and interpretations
	Ramnik Sood
	Jaypee

	3
	Clinical diagnosis and management by
laboratory methods
	John Bernard henry
	Saunders

	4.
	Textbook of medical laboratory
technology
	Praful Godkar
	Bhalani




Practical:
1. Parts of microtome
2. Tissue processing
3. H&E staining
4. PAP staining.
5. Paraffin section cutting
6. Preparation of various cytology smears and fixation 
7. May Grunwald Geimsa staining
8. Hormonal cytology study.


















Bachelor of Vocation 
Medical Lab & Molecular Diagnostic Technology
Mangaldai College
Semester IV
Total Marks: 75

Theory: 40                                                                                         Internal Assessment: 15 
Practical 20
	MLMDT 4.3 : Systemic Bacteriology, Mycology & Virology

	Sl. No
	Topics
	Details
	Marks
	Min
Lec.

	1
	Gram positive
and gram
negative cocci
	Staphylococci, pneumococci, streptococci
N. gonorrhoeae, N. meningitides
Morphology, cultural characteristics, biochemical
reaction, pathogenesis/disease caused & lab
diagnosis
	
	

	2
	Gram positive
bacilli
	Corynebacteria, Mycobacteria, Clostridia,
Actinomycetes , Bacillus
Morphology, cultural characteristics, biochemical
reaction, pathogenesis/disease caused & lab
diagnosis
	
	

	3
	Gram negative
bacilli
	Enterobactericeae, Pseudomonas, Vibrio,
Brucella, Bordetella, Haemophilus, Yersinia
Morphology, cultural characteristics, biochemical
reaction, pathogenesis/disease caused & lab
diagnosis
	
	

	4
	Miscellaneous
bacteria
	Spirochetes – Treponema, Leptospira, Borrelia
Rickettsiae, Chlamydiae
Morphology, cultural characteristics, biochemical
reaction, pathogenesis/disease caused & lab
diagnosis
	
	

	5
	Introduction to
Virology
	Classification and general properties of viruses –
interferon, inclusion bodies
Cultivation of viruses and laboratory diagnostic
methods of viral diseases
	
	

	6
	Viral diseases
	Pox virus, herpes virus, myxoviruses, enteroviruses
Rabies, Arbo viruses, hepatitis, HIV, viruses
causing gastro enteritis, miscellaneous viruses
	
	

	7
	Mycology
	General properties of fungi, cultivation methods,
laboratory methods of diagnosing fungal
infection.
	
	

	8
	Fungal diseases
	Superficial and deep fungal infections,
opportunistic fungal infection. Mycotoxins
	
	

	Total
	
	





Reference Books:
	Sl No.
	Title
	Authors
	Publisher

	1
	Medical microbiology
	David Greenwood
	ELBS

	2
	Medical microbiology
	Michel Ford
	IBMS

	3
	Diagnostic microbiology
	Ellen Baron
	Mosby

	4.
	Medical Microbiology
	Anant Narayan
	Jaypee

	5.
	Essentials of medical microbiology
	Rajesh Bhatia
	Jaypee




Practical:
SYSTEMIC BACTERIOLOGY
1. Culture Techniques
2. Composition of culture media
3. Preparation of media
4. Identification of media & their uses
5. Culture methods & identification of common bacteria on media.
6. Antibiotic sensitivity testing.
MYCOLOGY & VIROLOGY
1. Culture Media used for fungus.
2. Fungal culture
3. Methods of lab diagnosis & virus.

















Bachelor of Vocation 
Medical Lab & Molecular Diagnostic Technology
Mangaldai College

Semester V

	Sl. No.
	Paper Code
	Subject Name
	Component
	Credit

	1.
	ML&MDT
S-5.1
	Molecular biology and rDNA
technology
	Skill
	

	2.
	ML&MDT
S-5.2
	Clinical genetics
	Skill
	

	3.
	ML&MDT
S-5.3
	Hospital / Private Pathology
Laboratory internship & report
submission
	Skill
	

	4.
	ML&MDT
G-5.1
	Fundamentals of Enterpreneurship
	General
	

	5.
	ML&MDT
G-5.2
	Soft Skill and Business Presentation
	General
	

	Total Credits of Semester V
	30




	Sl No.
	Paper Code
	Marks Distribution
	Total Marks

	
	
	Theory
	Internal
	Personal Interview/ Practical
	

	1.
	ML&MDT
S-5.1
	40
	15
	20
	75

	2.
	ML&MDT
S-5.2
	40
	15
	20
	75

	3.
	ML&MDT
S-5.3
	40
	20
	40
	100

	4.
	ML&MDT
G-5.1
	40
	15
	20
	75

	5.
	ML&MDT
G-5.2
	40
	15
	20
	75

	Grand Total
	400











Bachelor of Vocation 
Medical Lab & Molecular Diagnostic Technology
Mangaldai College
Semester V
Total Marks: 75

Theory: 40                                                                                         Internal Assessment: 15 
Practical 20
	MLMDT S- 5.1 : Molecular Biology and r-DNA Technology

	Sl. No
	Topics
	Details
	Marks
	Min
Lec.

	1
	Genetic code and
Chromatin
structure
	Biochemical elucidation of codon, properties of
genetic code, Wobble hypothesis, cracking of
genetic code.
DNA binding protein – Histones and non- histones
proteins, structure and types of binding motifs
with example, Supercoiling of
DNA, positive and negative supercoiling.
	
	

	2
	Replication of
DNA
	Concept of replication, uni- and bi- directional
Replication, rolling circle model and D- loop
model for replication.
Initiation, elongation and termination of
replication. Enzymes and accessory proteins;
Fidelity. Telomerases: mechanism, maintenance of
integrity and role in cancer
	
	

	3
	Transcription
	Definition, Initiation, Elongation, termination
Post Transcriptional Modifications Processing of
hn RNA, tRNA, rRNA;
5'Cap formation; 3'-end processing and
polyadenylation; Splicing; RNA editing; mRNA
Stability.
	
	

	4
	Translation
	Translation machinery; Ribosomes, ER,
Composition and assembly; Termination codons;
Mechanism of initiation, elongation and
termination; Co- and post-translational
modifications.
Transport: Transport of proteins and molecular
chaperones; Protein stability; Protein turnover and
degradation.
	
	

	5
	Gene regulation
and Mutation
	Operator, promoter, regulator, terminator, TATA
box, CAT box. Operator concept- Lactose and
Tryptophan operons.
Introduction and Types of Mutation,
Suppression of Mutation. Mutagens: Introduction,
Types and Properties. DNA Damage, Repair, and
Recombination. Transposable elements and
Retrotransposons.
	
	

	6
	Introduction and
Application of
rDNA technology
	Steps involved in rDNA technology,
isolation of DNA from different sources, concept
of restriction modification, restriction
endonucleases,
Introduction of vector and host. Introduction to
generation of genomic and cDNA libraries.
Improvement of plant, animals and microbes.
Gene therapy, pharmaceutical products and
molecular diagnostics,
Molecular pharming. Metagenomics, Metabolic
engineering.
	
	

	7
	Gene
amplification
through PCR and
Types
	Polymerase Chain Reaction: Principle,
methodology, primer designing, types of
polymerase and factors affecting PCR,
advantages, limitations and application PCR.
Variants of PCR: Reverse Transcriptase PCR, Real
Time PCR, Inverse PCR, anchored PCR, nested
PCR, hot start PCR, multiplex PCR, touchdown
PCR, ARMS
(amplification refractive mutation system) PCR
	
	

	8
	DNA
fingerprinting
methods
	Methodology and application of DNA
fingerprinting methods (RFLP with probe
introduction, RAPD, AFLP, SSR, SCAR, DGGE).
Principle methodology and types of DNA
sequencing (Sanger Coulson method, Maxam-
Gilbert method, Pyrosequencing)
	
	

	Total
	
	



Reference Books:
	Sl No.
	Title
	Authors
	Publisher

	1
	Gene VIII (2004) and Gene IX (2008).
	B. Lewin
	Oxford

	2
	Molecular biology of The Cell
	Alberts et al.
	Garland science

	3
	Molecular Biology of the Cell
	Lodish et al.,
	WH Freeman

	4
	Recombinant DNA
	Watson et. al.
	WH Freeman




Practical:






Bachelor of Vocation 
Medical Lab & Molecular Diagnostic Technology
Mangaldai College
Semester V
Total Marks: 75

Theory: 40                                                                                         Internal Assessment: 15 
Practical 20
	MLMDT 5.2 : Clinical Genetics

	Sl. No
	Topics
	Details
	Marks
	Min
Lec.

	1
	Fundamentals of
Genetics
	Introduction, Significance of genetics, Mendel’s
principle of inheritance (Experimental material,
Laws formulated with reference to Mono- and Dihybrid
crosses, Test cross, Back cross) and
Applications using Punnet square and Probability
method; Mendel’s principle
in Human genetics
	
	

	2
	Cell cycle
	Cell cycle and cell divisions
Mitosis, meiosis, errors in cell division
	
	

	3
	Linkage and
Crossing over
	Introduction, Chromosome theory of Linkage
Crossing over - Introduction, Theories on the
mechanism of crossing over and Types of
Crossing over.
Quantitative genetics, Polygenic inheritance,
Gene and genotype frequency, Hardy-Weinberg
law and its significance
	
	

	4
	Human
Chromosomes
and
Abnormalities
	Chromosomal architecture and Karyotyping
(Morphology, classification and organization,
structural and functional gene). ISCN
nomenclature system
Numerical chromosomal abnormalities
(Aneuploidy , Euploidy and polyploidy)
Structural chromosomal abnormalities
(Translocations, Inversions, Deletions, Insertions
Duplications, Dicentric and Isochromosomes,
Ring chromosomes, Chromosomes breaks, gaps
and fragile sites, Marker chromosomes)
Application of cytogenetic investigations to
clinical practice
	
	

	5
	Cytogenetics of
Pregnancy, cancer
and cell lines
	Prenatal diagnosis
Amniotic fluid cell culture
Chorionic villus sampling and culture
Establishing fibroblast culture
Cytogenetic analysis of human sperm, oocyte and
embryo
Chromosomal abnormalities in malignant disease
(CML, AML, ALL etc.,)
Cytogenetic characterization of Various cell lines
Collection, transport and storage of samples for
cytogenetic analysis,
Lymphocyte culture
	
	

	6
	Chromosomal
staining, banding
and FISH
techniques
	Giemsa banding
Quinacrine banding
Constitutive heterochromatin banding
Other banding Techniques
Applications of fluorescence in situ hybridization
to chromosome analysis
	
	

	7
	Microscopic and
Image analysis
system for
Cytogenetic study
	Light microscopy, Fluorescence microscopy and
Phase contrast Microscopy
Charge-coupled device cameras, Image analysis
systems
Interpretation and reporting of chromosomal
analysis
Mode of Inheritance, Human pedigree analysis
and genetic counseling.
	
	

	Total
	
	




Reference Books:
	Sl No.
	Title
	Authors
	Publisher

	1
	Essential of Human Genetics
	S. M. Bhatnagar
	Orient longman

	2
	Essential of Modern Genetics
	V C Shah
	

	3
	Genetics in clinical practice-Symptoms, diagnosis and therapy
	Jayesh Sheth
	Jaypee



Practical:














Bachelor of Vocation 
Medical Lab & Molecular Diagnostic Technology
Mangaldai College

Semester VI

	Sl. No.
	Paper Code
	Subject Name
	Component
	Credit

	1.
	ML&MDT
S-6.1
	Therapeutic Drug monitoring and
toxicology
	Skill
	6

	2.
	ML&MDT
S-6.2
	Molecular Diagnostics & Tools in Forensic Sciences
	Skill
	6

	3.
	ML&MDT
S-6.3
	Small Research Projects / Dissertation based
on Diagnostic techniques/Research
Proposal/Review writing 
	Skill
	6

	4.
	ML&MDT
G-6.1
	Entrepreneurship Development
	General
	6

	5.
	ML&MDT
G-6.2
	Personality Enrichment
	General
	6

	Total Credits of Semester VI
	30




	Sl No.
	Paper Code
	Marks Distribution
	Total Marks

	
	
	Theory
	Internal
	Personal Interview/ Practical
	

	1.
	ML&MDT
S-6.1
	40
	15
	20
	75

	2.
	ML&MDT
S-6.2
	40
	15
	20
	75

	3.
	ML&MDT
S-6.3
	40
	20
	40
	100

	4.
	ML&MDT
G-6.1
	40
	15
	20
	75

	5.
	ML&MDT
G-6.2
	40
	15
	20
	75

	Grand Total
	400











Bachelor of Vocation 
Medical Lab & Molecular Diagnostic Technology
Mangaldai College
Semester IV
Total Marks: 75

Theory: 40                                                                                         Internal Assessment: 15 
Practical 20
	MLMDT S- 6.1 : Therapeutic Drug monitoring and toxicology

	Sl. No
	Topics
	Details
	Marks
	Min
Lec.

	1
	Introduction
	Purpose of TDM, channels of drug
administrations, bioavailability, factors affecting
bioavailability and action of drugs, Drug
interactions
	
	

	2
	Analytical
Techniques
	Immunoassay, gas chromatography, HPLC, mass
spectrometry, Capillary electrophoresis for drugs,
other analytical techniques
	
	

	3
	Factors affecting
Therapeutic Drug
monitoring
	Hemolysis, high bilirubin, lipemia, mechanism of
interference, interference of various agents,
detection and correction of interfering agent,
removal of interfering agent
	
	

	4
	Screening of
drugs of abuse
	Drugs of abuse
General aspects of the mechanism of action
Cocaine, Opiates,Amphetamines
Barbiturates,Marijuana etc.
	
	

	5
	Therapeutic drug
monitoring
	Introduction, pharmacokinetics, cardiotropics,
anticonvulsants, antiasthamtics, antiinflammatory
drugs, antidepressants
	
	

	6
	Environmental
carcinogen
detection methods
	Environmental carcinogens, methods for
detection-ELISA, WESTERN blotting
Detection of oncogenic proteins in body fluids
and cells
	
	

	7
	Toxicology
	Toxins and acute poisoning. Cyanide, carbon
Monoxide, alcohol, mercury, arsenic etc.
Side effects & toxic effects, classification of
Adverse drug reaction, toxicity studies, first aid
treatment in toxicology
	
	

	Total
	75
	







Reference Books:
	Sl No.
	Title
	Authors
	Publisher

	1
	Textbook of medical laboratory technology
	Praful Godkar
	Bhalani

	2
	Essentials of medical pharmacology
	KD Tripathi Jaypee 
	KD Tripathi Jaypee 

	3
	Clinical diagnosis and management by laboratory methods
	John Bernard henry
	Saunders



Practical:





































Bachelor of Vocation 
Medical Lab & Molecular Diagnostic Technology
Mangaldai College
Semester VI
Total Marks: 75

Theory: 40                                                                                         Internal Assessment: 15 
Practical 20
	MLMDT 6.2 : Molecular Diagnostics & Tools in Forensic Sciences

	Sl. No
	Topics
	Details
	Marks
	Min
Lec.

	1
	Introduction
	Role of molecular diagnostics in present
diagnostic area
Benefits of molecular diagnostics over serological
diagnostics test
Ethical issues related to molecular diagnostics, role
of Molecular diagnostics in Blood banking, Basic
techniques used in molecular diagnostics, future of
molecular diagnostics.
	
	

	2
	Sophisticated
Techniques
	Detection of gene mutation:
Hybridization-Based Methods-
Sequencing (Polymerization)-Based Methods –
Cleavage Methods
Detection of SNPs using agarose based and PCR
based methods
	
	

	3
	Viral Diseases
	Molecular diagnostic of various viral diseases: HIV
type -1, HIV type –II, HPV, Herpes, Various
hepatitis strains, Influenza (H1N1), sample
preparation, various steps required for viral
infection analysis and Viral load monitoring
	
	

	4
	Infectious
diseases
	Molecular diagnostics of bacterial infections:
Mycobacterium tuberculosis, Pathogenic E Coli,
sample preparation and pathogen detection.
parasitic diseases - Neiseria gonorrhoeae, malaria.
	
	

	5
	Genetic disorders
and inborn errors
of metabolism
	Monogenetic disorder – e.g. Cystic fibrosis etc.
Epigenetic disorder – e.g. Cancer etc.
Polygenetic disorder – e.g. Diabetes, Triple repeat,
Obesity, etc.
Inborn error of metabolism: Lipidosis-, Lysosomal
storage disorders-, glycogen storage disorders-
Gaucher and Pompe; mucopolysaccharidoses-
Hunter and Hurler.
	
	

	6
	Neuronal Defects
	Haemoglobinopathies, Neuro-degenerative
disorders: Parkinson’s, Alzheimer and Meningitis.
	
	

	7
	DNA Profiling
	Introduction, History of DNA Typing
DNA typing systems- RFLP analysis,
PCR amplifications, sequence polymorphism.
Analysis of SNP, Y- STR. Mitochondrial DNA,
Allele frequency determination, match
probability- database, quality control,
certification and accreditation.
Forensic Significance of DNA profiling:
Applications in disputed paternity cases, child
swapping, missing person’s identity
Status of development of DNA profiling in India
and abroad.
New and future technologies:
DNA chips
Limitations of DNA profiling.
	
	

	8
	Emerging
Forensic
Techniques
	PCR, Terminal Restriction Fragment Length
Polymorphism (TRFLP), Amplified Fragment
Length Polymorphism (AFLP), Single Stranded Conformation Polymorphism Analysis (SSCP),
Thermal and Denaturating Gradient Gel
Electrophoresis (TGGE, DGGE), Amplified
Ribosomal DNA Restriction Analysis (ARDRA),
Randomly Amplified Polymorphic DNA
(RAPD). Non-PCR DNA Fingerprinting
Techniques with Applicability in Forensic
Studies- Restriction Fragment Length
Polymorphisms (RFLP) and Ribotyping.
	
	

	Total
	75
	



Reference Books:
	Sl No.
	Title
	Authors
	Publisher

	1
	Techniques in diagnostic Human Biochemical Genetics
	Frist A. Homes.
	Wiley-Blackwell

	2
	Forensic Science Hand book
	Richard saferstein
	Prentice Hall

	3
	
	
	



Practical:
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