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Postgraduate Diploma in Medical Laboratory Technology (PGDMLT)

GENERAL TOPICS
SYLLABUS:
UNIT-1. General Topics

Different sample collection methods
Bio medical waste management
Laboratory safety
Laboratory quality assurance
o Standards, controls, calibration
o Internal quality assurance
o External quality assurance

THEORY LECTURES:

1. Different sample collection methods

2. Bio medical waste management

3. Laboratory safety

4. Laboratory quality assurance
REFERENCES:

1. Textbook of laboratory technology, 3" edition, Volume-1, Praful B Godkar, Darshan P
Godkar, Bhalani Publishing House, Mumbai, India

2. Medical Laboratory technology, Volume-1, Kanai L. Mukherjee, Tata McGraw-Hill
Publishing company Limited, New Delhi, India




Postgraduate Diploma in Medical Laboratory Technology (PGDMLT)

Paper-1
Subject: CLINICAL BIOCHEMISTRY

SYLLABUS:
UNIT-1. Introduction & General aspects

e Introduction to Clinical Biochemistry
e Preparation of solutions and reagents
e Normal biological references value

* Different anticoagulants, vaccutainers used in Clinical Biochemistry, its application and

Mechanism of action.
* Hazards in the Laboratory, Needle prick injury, Spillage blood, Universal Precaution
e Sample collection, Sample rejection & acceptance criteria
UNIT-2. Instrumentation
¢ Principle and use of Colorimeter & Spectrophotometer
e lon Selective Electrode and electrolyte analyzer

e Automation in Clinical Biochemistry laboratory

Basic knowledge of Electrochemiluminescence (ECLIA), Electrophoresis &

chromatography

Principle and types ELISA
e Different types of centrifuge and its use
* Types and use of pipettes in Clinical Laboratory
UNIT-3. Biochemistry of Carbohydrates
¢ Carbohydrate Chemistry: Classification with examples, biological role, chemical and
physical properties
* Carbohydrate Metabolism (In brief) : Glycolysis, Gluconeogensis, Glycogenolysis,
Glycogenesis
e Regulation of blood sugar & Glucose Tolerance Test

e Diabetes Mellitus




UNIT-4. Biochemistry of Proteins
e Amino acids Chemistry - Classification with examples, biological role, chemical and

physical properties

Protein Chemistry- Classification with examples, biological role, chemical and physical

properties

Plasma proteins- types and functions

Immunoglobulins

Protein metabolism : Urea cycle and its disorder
UNIT-5. Biochemistry of Lipids
e Lipids chefnistry: Classification with examples, biological role, chemical and physical

properties

Lipid metabolism: Beta oxidation of fatty acid, Lipoproteins metabolism, Atherosclerosis

and its risk factors,

Ketone body metabolism: Ketogenesis and ketolysis

Ketosis

Tests in Lipid Profile and its clinical importance
UNIT-7. Enzymes

e Enzymes : Definition, Classification, Factors affecting enzyme activity

e Diagnostic use of Enzyme

e Iso-enzymes and their clinical application
UNIT-8. Molecular Biology

e Structure of DNA

e Structure of RNA

¢ Gout
UNIT-9. Endocrinology

e Basic mechanism of action of hormones

e Examples and functions of important hormones
UNIT-10. Minerals & Vitamins

e Minerals: Calcium, Iron, Sodium & Potassium.

e Vitamins: A, D, B12, Folic acid & Vitamin C




UNIT-11. Function Tests
e Liver Function tests: Introduction, function of liver, type of investigations, normal range
and interpretation of results
* Renal function tests: Functions of kidneys, various renal function tests including
clearance tests and interpretation of results.
e Thyroid function tests: Estimation of T3, T4, TSH, Interpretation of results
e Cardiac Function tests: Cardiac markers
UNIT-12. Clinical Laboratory:
* Quality Control (IQC and EQAS), NABL Highlights, Recent techniques in biochemistry,
L] plotting, CLIA

THEORY LECTURES:

1. Introduction of clinical biochemistry

2. Different anticoagulants, vaccutainers used in Clinical Biochemistry, its application and
Mechanism of action.

3. Different types of centrifuge and its use

4. Types and use of pipettes in Clinical Laboratory

5. lon Selective Electrode and electrolyte analyzer

6. Automation in Clinical Biochemistry laboratory

7. Sample collection, Sample rejection & acceptance criteria

8. Carbohydrate Chemistry: Classification with examples, biological role, chemical and

physical properties

o

Carbohydrate Metabolism (In brief) : Glycolysis, Gluconeogensis, Glycogenolysis,

Glycogenesis

10. Diabetes Mellitus

11. Regulation of blood sugar Amino acids & Protein: Chemistry - Classification with
examples, biological role, chemical and physical properties

12. Plasma proteins- types and functions

13. Immunoglobulins

14. Protein metabolism : Urea cycle and its disorder




15. Lipids chemistry: Classification with examples, biological role, chemical and physical
properties

16. Lipid metabolism: Beta oxidation of fatty acid

17. Lipoproteins metabolism and lipid profile

18. Atherosclerosis and its risk factors

19. Ketone body metabolism: Ketogenesis and ketolysis & Ketosis

20. Introduction and structure of DNA & RNA

21. Gout

22. Basic mechanism of action, examples and functions of important hormones

23. Minerals: Calcium, Iron, Sodium & Potassium.

24. Vitamins: A, D, B12, Folic acid & Vitamin C

PRACTICAL:

1. Preparation of standard solution, normal & molar solution and other reagents

2. Principle and use of Colorimeter & Spectrophotometer

3. Estimation of plasma glucose by various methods

4. Glucose Tolerance Test

5. Estimation of total protein, albumin and calculation of A/G ratio

6. Estimation of total cholesterol and its fractions (Lipid profile)

7. Renal function tests: Functions of kidneys, various renal function tests including
clearance tests and interpretation of results.(Estimation of Creatinine, Urea)

8. Estimation of uric acid

9. Estimation of phosphorous

10. Liver Function tests: Introduction, function of liver, type of investigations, normal range
and interpretation of results (Estimation of Bilirubin, ALP)

11. Calculation of serum and urine osmolality

12. Calculation of eGFR by Cockcroft Gault formula

13. Thyroid function tests: Estimation of T-3, T-4, TSH, Interpretation of results

14. Quality Control (IQC and EQAS), NABL Highlights, LJ plotting, CLIA

15. Basic knowledge of Electrochemiluminescence (ECLIA), Electrophoresis &
chromatography

16. Normal biological references value




REFERENCES:

1) Textbook of laboratory technology, 3 edition, Volume-1, Praful B Godkar, Darshan P
Godkar, Bhalani Publishing House, Mumbai, India

2) Medical Laboratory technology, Volume-3, Kanai L Mukherjee, Tata McGraw-Hill
Publishing company Limited, New Delhi, India

3) Vasudevan D. & Sree Kumari S., Text Book of Bio Chemistry for Medical Students,

Jaypee Brothers, New Delhi.

4) Teitz, Clinical Chemistry. W.B. Saunders Company Harcourt (India) Private Limited New
Delhi.

5) U. Satyanarayan, Biochemistry, Books and Allied (P) Ltd. Kolkata-India




Postgraduate Diploma in Medical Laboratory Technology (PGDMLT)

Paper-2
Subject: MEDICAL MICROBIOLOGY

SYLLABUS:

UNIT-1. Morphology of bacteria
¢ Microscopy, Stained preparation, Size & Shape
e Morphology of bacteria: Structures of a bacterial cell and their functions

e Physiology of Bacteria: Nutrition, Gaseous requirement, temperature requirement and

other growth requirements
UNIT-2. General Microbiology

Sterilization and disinfection

Culture media

Culture methods

Identification of Bacteria: biochemical tests

Antibiotic sensitivity testing
UNIT-3. Immunology
e Antigen,
e Antibody
e Antigen-Antibody reactions (General features, Precipitation, Agglutination, Enzyme
linked Immuno Assay (ELISA))
UNIT-5. Systemic Microbiology

Staphylococcus, Streptococcus, Pneumococcus, Neisseria,

Coliforms- E.coli.,Klebsiella Proteus, Salmonella, , Vibrio,
e Pseudomonas,
e Mycobacteria

UNIT-6. Mycology

e Morphological Classification of fungi

e Laboratory diagnosis of Fungal Infections




UNIT-7. Parasitology
* Morphology, life cycle, laboratory diagnosis of following parasites:
Protozoa: (1) Entamoeba (2) Plasmodium
Helminth: (1) Hook worm (2) Round worm
UNIT-8. Virology
¢ General Properties of Virus
* Disease caused, Laboratory diagnosis & prevention of
o HBV
o HCV
o HIV
UNIT-9. Clinical / Applied Microbiology
e Collection, Transportation & Culture of Sputum, BAL fluid, Blood, Urine, Body fluids
and Pus.

* Hospital-acquired infections & Laboratory Hazards

Disposal of Biomedical waste

Quality control in Diagnostic Microbiology

Automation in Diagnostic Microbiology

THEORY LECTURES:

1. Morphology of bacteria

Staining of bacteria - Gram stain

Staining of bacteria - Acid fast stain

Growth requirement of bacteria

Sterilization and disinfection

Culture media

Collection and transport of specimen for bacteriology study.

Isolation of bacteria.(culture methods)

L ® N B W N

Identification of bacteria.

e

Serological reactions-1 (Widal test, VDRL test,)

—_—
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Serological reactions-2 (ASO test, RA test).
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10.
11
12.

Antibiotic sensitivity testing.

13. Gram positive bacteria 1) Staphylococcus. 2) Streptococci.

14. Gram positive bacteria - 1) Pneumococci 2) Types of gram negative cocci

15. Gram positive bacilli(names)

16. Enterobacteriocea 1) Escherichia. 2) Klebsiella.

17. Enterobacteriocea 1) Proteus. 2) Salmonella 3) Pseudomonas.

18. Mycobacteria.

19. Blood borne viruses. ( Hepatitis B, Hepatitis C)

20. Blood borne viruses ( HIV)

21. Fungus classification and lab.diagnosis.

22. Opportunistic fungal infection.

23. Malaria. Life cycle, pathogenesis and lab. Diagnosis.

24. Entaamoeba histolytica - Life cycle, pathogenesis and lab. Diagnosis

25. Hospital acquired infection ( nosocomial infection)

26. Diagnostic methods and recent advances in microbiology
PRACTICAL:

1. Morphology Of Bacteria

2. Staining of bacteria (A) Gram stain (B) Acid Fast Stain

3. Growth requirement of bacteria

4. Sterilization and Disinfection

5. Common Laboratory Culture Media

6. Collection and transport of specimen for bacteriological study

7. Isolation of bacteria

8. Identification or bacteria

9. Common serological reactions

Antibiotic sensitivity testing
Staphylococcus

Streptococci
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. Pneumococci

. Neisseria (A) Meningococci (B) Gonococci
. Enterobacteriaceae (A) Escherichia (B) Klebsiella (C) Proteus
. Salmonella

. Pseudomonas

. Vibrio

. Mycobacteria

. Spirochetes

. Viruses

. Fungus

. Parasitology: Introduction

. Malarial parasites

. Amoebae

. Hook worm and Round work

REFERENCES:

L.

Textbook of laboratory technology, 3 edition, Volume-1 & 2, Praful B Godkar, Darshan
P Godkar, Bhalani Publishing House, Mumbai, India

Medical Laboratory technology, Volume-2, Kanai L Mukherjee, Tata McGraw-Hill
Publishing company Limited, New Delhi, India
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Postgraduate Diploma in Medical Laboratory Technology (PGDMLT)
Paper-3
Subject: Clinical Pathology and Histopathology

CLINICAL PATHOLOGY CURRICULUM

SYLLABUS:

UNIT-1. Examination of urine:

1. Introduction to clinical pathology and Laboratory organization and management.

2. Urine:

e Composition of urine, Collection, Transport, Preservation of urine.

e Physical Examination: Volume, Specific gravity, Color, Appearance, Odor, pH and their
clinical significance.

¢ Chemical examination: Qualitative test and clinical significance of — Proteins, reducing
substances (sugar), ketone bodies, urobilinogen, Bile salts and bile pigments.

e Microscopic Examination: Procedure of preparation of deposit and look for presence of
various cells, various crystals and their identification, casts-their types and identification

in urine.
UNIT-2. Examination of body fluids (pleural, pericardial, peritoneal, CSF):

e Introduction and normal physiology of pleural, pericardial, peritoneal and cerebrospinal
fluid(CSF).

e Collection, transport and preservation of body fluids.

e Normal values for body fluids: Pressure, volume, Specific gravity, various cells, Proteins
and other various organic and inorganic constituents.

e Physical Examination: Appearance and colour, Formation of clot

e Chemical Examination: Estimation of total proteins and glucose - -clinical significance.

e Microscopic Examination: Cell counts: RBC count, Total leukocyte count, DLC.

e Bacteriological examination: smear, culture, serological test (general overview).

CARAN o
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THEORY LECTURES:

I.

2
3
4
5

Basic of urine formation, collection, preservation and physical examination
Chemical examination: part — |

Chemical examination: part — 2

Urine — microscopic examination

Pleural, pericardial, peritoneal fluid and Cerebrospinal fluid (CSF)

PRACTICAL:

1.

Urine examination

REFERENCES:

1.

o

Textbook of laboratory technology, 3" edition, Volume-2, Praful B Godkar, Darshan P
Godkar, Bhalani Publishing House, Mumbai, India

Medical Laboratory technology, Volume-2, Kanai L Mukherjee, Tata McGraw-Hill
Publishing company Limited, New Delhi, India

V.H Talib, A hand book of medical laboratory technology.

HISTOPATHOLOGY CURRICULUM

SYLLABUS:

UNIT-1. Histopathological techniques:

a)

b)
©)

Introduction to histopathology: Type of specimens & material obtained in histopathology
laboratory - biopsy, cytology etc.

Responsibility of histopathology technician.

Fixation: Definition & principle of fixation, Aims and effects of fixation. Fixative:

Properties of fixatives, amount of fixative. Types of fixatives - Simple fixatives, Compound

13




d)

2)

h)

J)

k)

fixatives - microanatomical, histochemical & cytological fixatives. Secondary fixation &
Post chromatization.
Basic steps for Tissue processing- Fixing, Dehydration, Clearing, Impregnation,
Embedding, Microtomy, Staining.
Tissue Processing: Tissue processing of histological tissues for paraffin embedding.
Embedding: various embedding media & technique of embedding. Mould - types of
moulds, techniques of casting embedding media.
Microtomy: various parts of microtome & its use, various types of microtome.

i.  Microtome knives - General description of microtomel knives, Types of microtome

knives.

ii.  Sharpening of microtome knives: Honning - definition, types of hones, lubricants
for hone, methods of honing, stropping - definition, method of stropping. Care &
maintenance of knives.

iii.  Section cutting: Equipment required of paraffin section cutting,

Section adhesives — introduction & types. Process of section cutting of paraffin embedded
tissue - fixing of block, trimming of tissue block, picking up sections, drying of section etc.
Types of section - serial section, step section. Trouble shooting for poor sections
(Discrepancies in section cutting)

Mounting and mounting media: Introduction, Criteria of acceptable mounting media.
Types of mounting media - Aqueous media & Resinous media. Lab.

Staining: Introduction, various terminologies. Classification of stain/dye - natural
synthetic, acidophilic, basophilic dye. Principle/ Theory of staining, Composotion of dye -
auxochrome & chromophore.

Staining Techniques — Direct & indirect staining, Hematoxylin & Eosin staining, PAP
staining- components & methods.

Decalcification: Definition, Steps (Process) of decalcification, Factor affecting
decalcification. Decalcifying agents - criteria for good decalcifying agents, Types of
decalcifying agents - acid decalcifier, use of ion exchange resins & chelating agents as
decalcifier etc. Determination of end points of decalcification - various methods with

procedure. Treatment of hard tissues for decalcification.

14




THEORY LECTURES:

1. Histopathology techniques -1: Fixation and various fixatives, Tissue processing

Histopathology techniques -2: Microtomy

3. Histopathology techniques-3: Histopathology staining and staining techniques with Special

(9%

Techniques used in histopathology (Cytology, general aspects of electron microscopy)

PRACTICAL:
1.
2.

Tissue processing

Hematoxylin and eosin stain

REFERENCES:
1.

Textbook of laboratory technology, 3" edition, Volume-2, Praful B Godkar, Darshan P
Godkar, Bhalani Publishing House, Mumbai, India

Medical Laboratory technology, Volume-3, Kanai L. Mukherjee, Tata McGraw-Hill
Publishing company Limited, New Delhi, India

Text book of pathology, Harsh Mohan

Culling Histopathology techniques
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Postgraduate Diploma in Medical Laboratory Technology (PGDMLT)

Paper-4
Subject: Hematology and Blood Banking

HEMATOLOGY CURRICULUM

SYLLABUS:

UNIT-1. Equipment in Hematology Laboratory

®

Light compound microscope — Parts of a microscope
Centrifuge

Automated hematology Cell analyzer

Automated Coagulometer

Incubator

Maintenance of equipment in the hematology lab

UNIT-2. Introduction to hematology

Introduction

Blood components and function of blood

Sites of hematopoiesis

Precursors of Red blood cell

Red blood cell- Morphology, count, life span, functions

Leukocytes- Classification, count, Morphology, life span, functions

Platelets- Morphology, count, life span, functions

Hemoglobin- Structure, synthesis, properties and functions, hemoglobin derivatives
Disorders of hemoglobin structure and synthesis, Thalassemia, Anemia

Role of hematology laboratory

UNIT-3. Routine hematological tests

Complete blood count

Complete hemogram

Requirements in basic hematology laboratory

Collection of blood sample- Collection of capillary blood by skin puncture
Collection of venous blood by Venipuncture

Anticoagulants- EDTA, Double oxalate, Sodium citrate, Sodium heparin

16




Effect of storage on blood cell morphology

Reference ranges and biological normal values of Hemoglobin, Red blood cell count,
Leukocytes count, Platelet count, Bleeding time, Coagulation tests- PT, aPTT,
Bleeding and clotting time,

Determination of blood hemoglobin-Acid hematin method, Principle of other

methods of hemoglobin estimation,

Blood counts —Red cell count by Hemocytometer, Leukocyte count by
Hemocytometer,

Preparation of peripheral blood Smear and staining- Specimen — Advantages of EDTA
blood — Disadvantages of EDTA blood — Blood Smear Method — Cover slip method —
Spreader slide method — Wedge method — Characteristics of a Proper Wedge Film —
Types of Smear — Thick Smear — Thin Smear — Common causes of a poor blood smear
— Biological (in diseased condition) causes of a poor smear — Precautions — Drying of
Smears — Staining Of the Blood Films — Preparation of Stains (Romanowsky stains) —
Leishman’s stain and Field’s stain - - Steps for staining — Manual staining methods.
Criteria for a good stain: Problem encountered during staining — Troubleshooting
Blood smear preparation and examination for differential leukocyte count
Determination of hematocrit (PCV) by Wintrobe method

Determination of erythrocyte indices (Wintrobe’s constants)

Determination of erythrocyte sedimentation rate (ESR)- Westergren’s method,
Wintrobe’s method, Factors Influencing Sedimentation — Laboratory factors which
influence ESR — Importance of ESR

Reticulocyte staining and counting by smear method

Automated hematology cell analyzer- Principles of different methods, technologies,
Errors, Measured parameters, measuring method for different parameters,

Hematology histograms,

Quality assurance

UNIT-4. Hematological diseases

Anemia- Classification

Thalassemia

Sickle cell anemia

Leukemia definition

Comparison between leukemia and leukemoid reaction

UNIT-5. Special hematological tests

Name of special tests performed in hematological laboratory
Sickle cell screening test
Determination of osmotic fragility of red blood cells
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Detection of malarial parasite by peripheral smear and rapid card/ strip test
Determination of glucose 6-phosphate dehydrogenase (G6PD)
Determination of iron and total iron binding capacity (TIBC) in serum
Determination of serum ferritin

Electrophoresis of hemoglobin species

Bone marrow aspiration and smear examination

UNIT-6. Hemostasis, Coagulation and coagulation tests

Hemostasis — Definition, basic concept and principle, basic phases of
Hemostasis, mechanism of

Physiological hemostasis,

Coagulation — Basic physiology, coagulation factors, mechanism of
blood coagulation-

coagulation cascade- extrinsic pathway, intrinsic pathway.

Name of routine hemorrhagic disorder tests

Determination of bleeding time and blood clotting time
Determination of prothrombin time (PT)(Quick’s method)
Determination of activated partial thromboplastin time(APTT)
Principles of automated coagulation studies analyzer

THEOR TURES:

BB

9.

0 N oLk

Blood

Anticoagulants

Blood sample collection techniques for various laboratory investigations
and processing

Hemoglobin

Red blood cell

White blood cell

Platelet

Bone marrow

Reticulocyte count

10. Automated blood cell analyzer- Principles, interpretation of the results

11. Hematological tests- Sickle cell anemia

12. Hematological tests- Osmotic fragility

13. Special Hematological tests-Malarial parasite detection by rapid strip/ card method
14. Special Hematological tests- Glucose 6 phosphate dehydrogenase determination
15. Special Hematological tests- Determination of iron, total iron binding

capacity (TIBC) and ferritin in serum

16. Electrophoresis of hemoglobin species
17. Hemostasis and coagulation

18. Automation in coagulation studies

18




PRACTICAL:

Blood sample collection techniques and anticoagulants for hematological tests
Blood smear preparation and staining

Compound Microscope

Estimation of Hemoglobin

ESR estimation

Red blood cell count

Red blood cell indices

Total WBC count

. Differential WBC Count

10. Coagulation study- Bleeding time and clotting time

REFERENCES:

2 Sy N Lo BB =

1. Textbook of laboratory technology, 3 edition, Volume-2, Praful B Godkar,
Darshan P Godkar, Bhalani Publishing House, Mumbai, India

2. Medical Laboratory technofogy; Volume-1, Kanai L Mukherjee, Tata McGraw-
Hill Publishing company Limited, New Delhi, India

3. Ramanic Sood, Laboratory Technology (Methods and interpretation) 4™ Ed. J.P,
Bros,

New Delhi
4. Shirley Mitchell Lewis, Barbara J. Bain, Imelda Bates (2006) Dacie And Lewis
Practical Haematology, 10" Ed, Churchill Livingstone/Elsevier.

BLOOD CENTER CURRICULUM

SYLLABUS:

UNIT-1. Blood Grouping & cross matching
o ABO & Rh systems
¢ Grouping by TUBE TECHNIQUE
e Grouping GEL CARD METHOD
e Coombs test(Principle and application)
e Cross match by Gel card
UNIT-2. Blood donation

e Donor recruitment for whole blood donation

¢ Donor screening and Physical examination

e Phlebotomy
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e Post donation adverse reaction

UNIT-3. Transfusion Transmitted Infection Testing
e Types and methods

UNIT-3. Blood Components separation
e Platelet rich plasma (PRP) method

e Preparation of components e.g Pack Cell Volume, Fresh Frozen Plasma,

Platelet Concentrate, Cryoprecipitate, Cryo-poor Plasma
e Preservation and storage of above mentioned components
UNIT-4. Quality Control of Component
e Quality Control of Pack Cell Volume, Fresh Frozen Plasma, Platelet components

UNIT-5. Transfusion reactions
e Types of transfusion reaction

e  Work up of transfusion reaction

THEORY LECTURES:

Blood grouping and Cross-matching

—

2. Blood donation, counselling, motivation, selection, medical
examination, phlebotomy, adverse donor reaction

3. Blood components storage, preparation and its indications

4. Blood transfusion reaction

5. Quality control of blood components

6. Transfusion transmitted infections (TTI) testing
PRACTICAL.:

1. Blood grouping

2. Blood cross matching

3. Direct and indirect anti-globulin (Coomb’s) tests

4. Donor recruitment and phlebotomy

5. Blood components separation and storage
REFERENCES:

1. Transfusion medicine technical manual, 2™ edition 2003. Author: R.K.Saran,
Directorate General of Health Services, World Health Organization, Ministry of
Health and Family Welfare, New Delhi, Govt. of India.

2. Textbook of laboratory technology, 3™ edition, Volume-2, Praful B Godkar, Darshan P

Godkar, Bhalani Publishing House, Mumbai, India

Medical Laboratory technology, Volume-1, Kanai L Mukherjee,,Ta{? McG,raw Hill

Publishing company Limited, New Delhi, India
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