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Ordinance Relating to B.Sc. Medical Laboratory Technology (B.Sc. MLT) Course
Chapter – 1

General

1. This ordinance may be called the “Ordinance Relating to B.Sc. Medical Laboratory Technology (B.Sc. MLT) Course”.

2. It shall come into force with immediate effect.

Chapter – 2

Eligibility for Admission

3. For admission to B.Sc. MLT course an applicant should be Intermediate (10+2) or its equivalent from a recognized Board with minimum 45% marks in Physics, Chemistry, Biology and English.

4. For Lateral Entry:  Intermediate (12th ) + DMLT (2 years) / High School (10th) + DMLT (3 years)  passed students from university / board recognized by central/state government can directly admitted to 2nd year of B.Sc. MLT course.

Chapter – 3 

Teaching Course

5. The course will be of three year duration consisting of three academic years. 

6. The academic calendar shall be as follows

Session
      


-
1st August to 30th May
Examination


-
1st June to 30th June 
7. Teaching subjects and examination evaluation scheme
Chapter 4

Attendance

8. The students are expected to attend all the classes and should not have less than 75 % attendance in theory as well as in practical classes, wherever held, to become eligible to appear for the university examination. Short fall in attendance can, however be condoned in deserving cases to the extent of 10% by the Principal. If the short fall is more than 10% but not more than 15%, the Principal may recommend deserving cases to the Vice Chancellor for condonation. The order of the Vice Chancellor in this regard shall be final.

Chapter 5
Examination

9. The Examination are to be designed with a view to ascertain whether the candidate has acquired adequate knowledge and skills along with clear concepts of the fundamentals, which are necessary for him to carry out his professional day to day work competently. Evaluation will be carried out on an objective basis.
9.1
University Examination:
Only those candidates will be allowed to appear in University Examinations who fulfill the following criteria:

9.1.1.
Attendance: 75% of attendance in a subject for appearing in the examination is compulsory.

9.1.2
Internal assessment: Candidate must have obtained a minimum of 40% marks allotted for internal                     assessment 

9.2
(a)
   Theory examinations of the first, second and third year would be held according to the prescribed syllabus in each year for theory examination.

(b)
   For practical examination for 1st year:

The syllabus of 1st year.

          For 2nd year practical exam:

 
Combined syllabus of 1st and 2nd year. 

          For 3rd year practical exam:


Combined syllabus of all 3 years.

9.3
Record Book: At the time of practical examination each candidate shall submit to the Examiner the record logbook and practical manual duly certified by the head of the Department as a bonafide record of work done by the candidate.

9.4
Internal Assessment: 

Internal assessment for Theory will be based on class test and terminal examinations.

Internal assessment for Practical work shall be based on day to day work assessment (practical manual) and marks obtained in Practical class test & terminal examinations.

a. A maximum of 10 marks in each subject shall be awarded for attending classes (theory / practical) as per the following norms:
85% or more attendance




-         10 Marks

80% or more but less than 85% attendance


-
9 Marks

75% or more but less than 80% attendance


-
8 Marks

70% or more but less than 75% attendance


-
7 Marks



65% or more but less than 70% attendance


-
5 Marks

 

60% or more but less than 65% attendance


-
3 Marks



51% or more but less than 60% attendance


-
2 Marks



50% attendance





-
1 Mark



Less than 50% attendance




-
0 Mark
9.5
The entire course has to be completed within a maximum of five years from the date of original admission in the course. 

Chapter–6

Paper setting, Evaluation & Results

10.
The work of setting the End semester examination papers, conduct of the End semester and Annual examinations, Evaluation and declaration of results shall be as per the laid down Examination policies / latest University Notifications.
Chapter – 7
Power to Modify

11.
In the event of any emergent situation, if any deviation is considered necessary, the Vice Chancellor is authorized to modify the Ordinance. Subject to subsequent ratification by the Executive Council.
Chapter-8

12. 




Compulsory Rotatory Internship

     12.1
General :- Internship is a phase of training wherein a graduate is expected to conduct actual practice of Medical Laboratory Technology and acquire skills under supervision so that he/she may become capable of functioning independently. It will be of six months duration.

12.2

Specific Objectives:-

            12.2.1
At the end of internship training the graduate shall be able to:

                        12.2.1.1 Perform all the diagnostic techniques.

12.2.1.2 Use discretely the essential laboratory services.



12.2.1.3 Manage all type of clinical diagnostic methods.



12.2.1.4 Demonstrate skill in handling the modern equipment in Medical Microbiology.

12.2.1.5 Develop leadership qualities to function effectively as a leader of the Laboratory  

Environment.

12.2.1.6 Render services to the Laboratory set up and to communicate effectively with  

the doctors and the hospital management.

12.3
Internship Time Distribution (Main Objective)


     Development of skill and competency in data processing, reporting and maintenance of 

     Records, Laboratory investigation.



Total Period and Internship: 6 Months



Histopathology and Cytology Laboratory




-
1 ½ 



Clinical Pathology and Hematology Laboratory and Blood Transfusion
-
1 ½ 



Clinical Biochemistry Laboratory





-
1 ½ 



Medical Microbiology Laboratory





-
1 ½ 

​​​
12.4
Other Details

12.4.1
All parts of internship shall be done as far as possible in the Hospitals or/ and Medical College.


12.4.2 Every candidate will be required after passing the final B.Sc. (Medical Laboratory Technology) Examination to undergo compulsory rotatory internship to the satisfaction of the college Authorities and University concerned for a period of 6 months so as to be eligible for the award of the degree of Bachelor of Science in Medical Laboratory Technology and registration

12.4.3
The University shall issue a provisional B.Sc. Pass Certificate on passing the final   examination.


12.4.4
The Intern shall be entrusted with Laboratory responsibilities under direct supervision of Laboratory incharge/ Technician. They shall not be working independently.

12.4.6
Interns will not issue certified Laboratory reports or other related documents under their signature.

12.5
Assessment of Internship
12.5.1
The Interns maintain the record of work/ logbook, which is to be verified and certified by the Laboratory In charge/ Technician under whom he/she works. A part from scrutiny of the record of work, assessment and evaluation of training shall be undertaken by an objective approach using situation, tests in knowledge, skills and attitude during and the end of training. Based on the record of work and date of evaluation, the H.O.D. shall issue Certificate of Satisfactory Completion of training following which the University shall award the B.Sc. (MLT) Degree to declare the candidate eligible for the same.

12.5.2
Satisfactory completion shall be determined on the basis of the following:

            12.5.2.1
Proficiency of knowledge required for each Laboratory Techniques.

12.5.2.2
The competency in skills expected to manage each Laboratory Technique.

12.5.2.2.1
Competency for performance 

12.5.2.2.2
As assistance in procedures

12.5.2.2.3
Of having observed.

12.5.2.3           Responsibility, punctuality, work up of Laboratory Techniques, involvement in 

            procedures, follow up of report.

            12.5.2.4 Capacity to work in a team (behavior with colleagues, nursing staff and relationship 

                          with Medical and Paramedical.)

12.5.2.5 Initiating participation in discussions, research aptitude.

Program Outcome of BMLT 
 Program outcome 

Upon successful completion of the degree in Medical Laboratory Technician, the student should be able to:

PO-1-Perform routine clinical laboratory procedures within acceptable quality control parameters in Hematology, Biochemistry, Immunohematology, Cytopathology, Histopathology, Blood transfusion and Microbiology under the general supervision of a Clinical Laboratory Scientist or Pathologist. Operate and maintain laboratory equipment, utilizing appropriate quality control and safety procedures.

PO-2-Improving patient care has become a priority for all health care providers with the overall objective of achieving a high degree of patient satisfaction .They are capable of taking care of basic patient monitoring activities and also shifting of the patient carefully. They are able to arrange all the facilities in the Laboratory
PO-3 They can maintain the honesty, compassion, level-headedness, decorum, selflessness, integrity and respect for others. Acceptance of accountability and commitment to self-improvement.

PO-4 They look after all the work and management in the laboratory. They can perform the general function of the entire instrument in the laboratory. 

PO-5 Improving the Safety and Quality of Patient Care by Recognizing and Improving the Systems in which we work.

Course objective

1. To understand laboratory organization, equipment and their maintenance, precaution and hazards. Also have knowledge of pathological conditions like necrosis, inflammation etc.

2. To understand formation, composition, function of blood and how to evaluate different parameter of blood like TLC, DLC & Hemoglobin etc. also have knowledge of all laboratory techniques related to hematology.

3. Have ability to perform all laboratory procedures efficiently and to maintain or improve quality of laboratory.

4. Communicate efficiently with patients, colleagues, and other clinician

COURSE STRUCTURE

Distribution of Marks Branch Wise, Teaching subjects and examination evaluation scheme
	Year
	Course
	Code
	Credit

(L+T+P)*

	
	B.Sc. MLT I Year(Bachelor of Medical Laboratory Technology)

	 I
	General Pathology & Hematology
	BMLT-101
	3+1+2

	I
	General Microbiology & Immunology  
	BMLT-102
	3+1+2

	I
	General  Biochemistry 
	BMLT-103
	3+1+2

	I
	Human Anatomy & Physiology
	BMLT-104
	3+1+2

	I
	Computational Skills & Biostatistics
	BMLT -105
	3+1+2

	I
	General English and communication skills
	BMLT-106
	3+1+0


    *L- Lecture, T-Tutorial, P- Practical
	Year
	Course/Subject

	Code
	Credit

(L+T+P)*

	
	B.Sc. MLT II Year(Bachelor of Medical Laboratory Technology)

	II
	Histopathology and Cytopathology
	BMLT-201
	3+1+2

	II
	Bacteriology, Virology and Mycology
	BMLT-202
	3+1+2

	II
	Analytical and  Metabolic Biochemistry 
	BMLT-203
	3+1+2

	II
	Molecular Cell biology
	BMLT-204
	3+1+2

	II
	Medical Biotechnology
	BMLT-205
	3+1+2


*L- Lecture, T-Tutorial, P- Practical
	Year
	Course
	Code
	Credit

(L+T+P)*

	
	B.Sc. MLT III Year(Bachelor of Medical Laboratory Technology)

	 III
	Immunopathology and Blood Transfusion
	BMLT-301
	3+1+2

	III
	Parasitology and Clinical Microbiology
	BMLT-302
	3+1+2

	III
	Clinical Biochemistry
	BMLT-303
	3+1+2

	III
	Medical and Surgical Conditions
	BMLT-304
	3+1+2

	III
	Advanced Laboratory Techniques
	BMLT-305
	3+1+2


    *L- Lecture, T-Tutorial, P- Practical
13. a)   B.Sc. MLT (Bachelor of Science in Medical Laboratory Technology)    
FIRST YEAR

	S. No
	Subject Code
	Subject Name
	Hours Per week
	Examination Scheme

	
	
	
	L
	T
	P
	C
	Theory Marks
	Practical Marks
	Grand

Total

	
	
	
	
	
	
	
	UE
	CCE
	UE
	CCE
	

	1
	BMLT-101
	General Pathology & Hematology
	3
	   1
	-
	4
	70
	30
	-
	-
	100

	2
	BMLT-102
	General Microbiology & Immunology  
	3
	1
	-
	4
	70
	30
	-
	-
	100

	3
	BMLT-103
	General  Biochemistry 
	3
	1
	-
	4
	70
	30
	-
	-
	100

	4
	BMLT-104
	Human Anatomy and Physiology
	3
	1
	-
	4
	70
	30
	-
	-
	100

	5
	BMLT-105
	Biostatistics and Computational Skills 
	3
	1
	-
	4
	70
	30
	-
	-
	100

	6
	AEC-1
	English Communication skills
	2
	
	-
	2
	35
	15
	-
	-
	50

	7
	BMLT -101P
	General Pathology & Hematology Practical
	-
	-
	2
	2
	-
	-
	40
	10
	50

	8
	BMLT -102P
	General Microbiology & Immunology  Practical
	-
	-
	2
	2
	-
	-
	40
	10
	50

	9
	BMLT -103P
	General  Biochemistry Practical
	-
	-
	2
	2
	-
	-
	40
	10
	50

	10
	BMLT -104P
	Human Anatomy and  Physiology Practical
	-
	-
	2
	2
	-
	-
	40
	10
	50

	11
	BMLT -105P
	Biostatistics and Computational Skills Practical
	-
	-
	2
	2
	-
	-
	40
	10
	50

	12
	AEC-1P
	English Communication skills
	-
	-
	2
	2
	-
	-
	35
	15
	50

	Total Credit
	17
	5
	12
	34
	385
	165
	235
	65
	850


    *L- Lecture, T-Tutorial, P- Practical, C -Credit, CCE- Continuous Comprehensive Evaluation, UE- University External 
13. b)  B.Sc.  MLT (Bachelor of Science in Medical Laboratory Technology)
SECOND YEAR

	S.No
	Subject Code
	Subject Name
	Hours Per week
	Examination Scheme

	
	
	
	L
	T
	P
	C
	Theory Marks
	Practical Marks
	Grand

Total

	
	
	
	
	
	
	
	UE
	CCE
	UE
	CCE
	

	1
	BMLT-201
	Histopathology and Cytopathology
	3
	   1
	-
	4
	70
	30
	-
	-
	100

	2
	BMLT-202
	Bacteriology, Virology and Mycology
	3
	1
	-
	4
	70
	30
	-
	-
	100

	3
	BMLT-203
	Analytical and  Metabolic Biochemistry 
	3
	1
	-
	4
	70
	30
	-
	-
	100

	4
	BMLT-204
	Molecular Cell biology
	3
	1
	-
	4
	70
	30
	-
	-
	100

	5
	BMLT-205
	Medical Biotechnology
	3
	1
	-
	4
	70
	30
	-
	-
	100

	6
	BMLT-201P
	Histopathology and Cytopathology Practical
	-
	-
	2
	2
	-
	-
	40
	10
	50

	7
	BMLT-202P
	Bacteriology, Virology and Mycology Practical
	-
	-
	2
	2
	-
	-
	40
	10
	50

	8
	BMLT-203P
	Analytical and  Metabolic Biochemistry Practical
	-
	-
	2
	2
	-
	-
	40
	10
	50

	9
	BMLT-204P
	Molecular cell biology Practical
	-
	-
	2
	2
	-
	-
	40
	10
	50

	10
	BMLT-205P
	Medical Biotechnology Practical
	-
	-
	2
	2
	-
	-
	40
	10
	50

	Total Credit
	15
	5
	10
	30
	350
	150
	200
	50
	750


*L- Lecture, T-Tutorial, P- Practical, C -Credit, CCE- Continuous Comprehensive Evaluation, 

  UE- University External 
13.c) B.Sc. MLT (Bachelor of Science in Medical Laboratory Technology)   
THIRD YEAR

	S. No
	Subject Code
	Subject Name
	Hours Per week
	Examination Scheme

	
	
	
	L
	T
	P
	C
	Theory Marks
	Practical Marks
	Grand

Total

	
	
	
	
	
	
	
	UE
	CCE
	UE
	CCE
	

	1
	BMLT-301
	Immunopathology and Blood Transfusion
	3
	   1
	-
	4
	70
	30
	-
	-
	100

	2
	BMLT-302
	Parasitology and Clinical Microbiology
	3
	1
	-
	4
	70
	30
	-
	-
	100

	3
	BMLT-303
	Clinical Biochemistry
	3
	1
	-
	4
	70
	30
	-
	-
	100

	4
	BMLT-304
	Medical and Surgical Conditions
	3
	1
	-
	4
	70
	30
	-
	-
	100

	5
	BMLT-305
	Advanced Laboratory Techniques
	3
	1
	-
	4
	70
	30
	-
	-
	100

	6
	BMLT-301P
	Immunopathology and Blood Transfusion Practical
	-
	-
	2
	2
	-
	-
	40
	10
	50

	7
	BMLT-302P
	Parasitology and Clinical Microbiology Practical
	-
	-
	2
	2
	-
	-
	40
	10
	50

	8
	BMLT-303P
	Clinical Biochemistry Practical
	-
	-
	2
	2
	-
	-
	40
	10
	50

	9
	BMLT-304P
	Medical and Surgical Conditions Practical
	-
	-
	2
	2
	-
	-
	40
	10
	50

	10
	BMLT-305P
	Advanced Laboratory Techniques Practical
	-
	-
	2
	2
	-
	-
	40
	10
	50

	Total Credit
	15
	5
	10
	30
	350
	150
	200
	50
	750


*L- Lecture, T-Tutorial, P- Practical, C -Credit, CCE- Continuous Comprehensive Evaluation, UE- University External 
SUMMARY OF CREDIT SYSTEM

For B.Sc. MLT 
	S. No.
	YEAR
	NO. OF CREDIT

	1
	I
	34

	2
	II
	30

	3
	III
	30

	Lab Posting /MOOC Courses/ Internship
	-

	GRAND TOTAL
	94


Bachelor of Science in Medical Laboratory Technology    
 (B.Sc. MLT) Syllabus

FIRST YEAR

    PAPER-I: GENERAL PATHOLOGY AND HEMATOLOGY
	Theory
	Subject Code: BMLT-101

	Total Marks for Evaluation: 100
	No. of Credit Hours: 120, Credits: 4


Course objective
1. To understand laboratory organization, equipment and their maintenance, precaution and hazards. Also have knowledge of pathological conditions like necrosis, inflammation etc.

2. To understand formation, composition, function of blood and how to evaluate different parameter of blood like TLC (Total Leucocyte Count), DLC (Differential Leucocyte Count)  and Hemoglobin etc. also have knowledge of all laboratory techniques related to hematology.

3. Have ability to perform all laboratory procedures efficiently and to maintain or improve quality of laboratory.

4. Communicate efficiently with patients, colleagues, and other clinician
Course Outcomes (COs)

CO-1-To understand the basic nature of pathology of disease processes from  the standpoint of causation, epidemiology, natural history, and the structural and functional abnormalities that result

CO-2-To analyze the diseases of various body systems and how they manifest clinically and histopathologically.

CO-3- The student will be able to performing sample collection,Lab investigation of Blood, Urine, Body fluids, and biopsy sample for different pathological parameters.

CO-4- The student will be able to apply knowledge of pathology’s role in the diagnosis, staging, and management of disease 

CO-5- To recognizing the key of manifestations of congenital, hemodynamic, inflammatory, infectious, metabolic, environmental, and neoplastic diseases.

	Unit
	Content
	Credit hours

	1
	Pathology and Laboratory Organization

Introduction to pathology and laboratory organization, Laboratory equipment, uses and maintenance, Laboratory hazards and safety precautions, Compound microscope-optical system, magnification and maintenance.


	18

	2
	General Pathology and Haematology
Inflammation, Necrosis, Apoptosis, Shock
Blood and Blood Collection: 

Composition and function of blood, Formation of blood, Collection and preservation of blood for various haematological investigations, us anticoagulants, their uses, mode of action and their merits and demerits, Normal and absolute values in haematology.
	25

	3
	Hematological Organization and Hematological Procedures: Quality assurance in haematology, Hemoglobinometery, various methods of estimation of Hb, errors involved and standardization of instrument for adaptation for Hb estimation, Haemocytometery, procedures for cell counts visual as well as electronic, red cell, leucocytes and platelet counts. Errors involved and means to minimize such errors, Romanowsky dyes, preparation and staining procedures of blood smears, Morphology of normal blood cells and their identification, Erythrocyte sedimentation rate, factors influencing ESR and various procedures for its estimation with their significance, Reticulocyte count, Haemocrit value by macro and micromethods their merits and demerits.
	28

	4
	Body Fluids and Examination

 Routine Examination of urine, Examination of biological fluids such as CSF (Cerebrospinal Fluid), pleural, peritonial, pericardial, synovial etc, Examination of semen.
Anemia and Investigations

Definition and classification of anaemias, Laboratory investigation of megaaloblastic anaemia, Laboratory investigation of iron deficiency anaemia, Laboratory investigation of haemolytic anaemia including classification and causes, Leukemia: Causes and classification, Laboratory diagnosis of leukemias.
	24

	5
	Bleeding Disorders and its Investigations
Investigation of bleeding disorder cases, Laboratory diagnosis of disseminated intro-vascular coagulation (DIC), Mechanism of fibrinolysis, Platelet function tests and their interpretation, Cytogeneties in haematology.

Radioisotopes and their application in haematology, Haemoglobin its synthesis, functions and degradation, Red cell anomalies and disorders of leucocytes, LE(Lupus Erythematosus) cell, phenomenon, and various methods of its demonstration, Haemostatic mechanism and theories of blood coagulation, Physiochemical properties of coagulation factors, Screening coagulation procedures.


	25


GENERAL PATHOLOGY AND HEMATOLOGY PRACTICAL
	Practical
	Subject Code: BMLT-101P

	Total Marks for Evaluation: 50
	No. of Credit Hours: 60, Credits: 2


	S .No.
	List of Experiments
	Credit Hours

	1
	Instrumentations.
	60

	2
	Blood Collection.
	

	3
	Anticoagulants.
	

	4
	Hb estimation by Sahli’s method.
	

	5
	Hb estimation by Cyanmethemoglobin method.
	

	6
	Bleeding Time. 
	

	7
	Clotting Time.
	

	8
	ESR.
	

	9
	PCV.
	

	10
	Preparations of blood smear.
	

	11
	Staining of smear.
	

	12
	Cells identification.
	

	13
	WBC count.
	

	14
	RBC count.
	

	15
	Platelet count.
	


References:
· Text book of Pathology and Genetics for Nurses; Ramdas nayak, Sharada Rai, Astha Gupta; ISBN: 978-93-2570-031-8; 2017. Jaypee.

· Essentials in Hematology and Clinical Pathology,Ramdas Nayak, Sharadha Rai: ISBN:9789351524236: 2017. Jaypee.

· Textbook of Medical Laboratory Technlogy: Praful B. Godkar, Darshan P. Godkar: Third Edition: ISBN: 9789381496190, 93811496196: 2014.

· Dacie and Lewis Practical Haematology; Barbara J. Bin, Imelda Bates, Michael A. Laffan; Twelfth Edition; ISBN- 9780702069307, 9780702069307; Elsevier Health Sciences.

· Practical Haematology; Sir John Vivian Dacie, Shirley Mitchell Lewis; 8th Edition; Churchill Livinstone, 1995; 1 agust 2008; ISBN- 0443049319, 97804430493116.

 PAPER-II:  GENERAL MICROBIOLOGY AND IMMUNOLOGY
	Theory
	Subject Code: BMLT-102

	Total Marks for Evaluation: 100
	No. of Credit Hours: 120, Credits: 4


Course objective

1. To understand the morphology, growth, culture, identification techniques of bacteria along with laboratory organization and sterilization.

2. Have knowledge of all immunological aspects including anatomy, processes, systems and diagnostic procedures, vaccines, vaccination.

3. Have ability to perform all laboratory procedures efficiently and maintain or improve quality of laboratory also have good command on microscopy.

4. Communicate efficiently with patients, colleagues, and other clinician

5. Spread knowledge regarding bacterial infection in community like proper hand washing etc.   

Course Outcomes (COs)

CO-1-To identify common infectious agents and the diseases that they cause.

CO-2-To evaluate methods used to identify infectious agents in the clinical microbiology lab.

CO-3-The student will be able to recall microbial physiology including metabolism, regulation and replication

CO-4-To understand the general and specific mechanisms by which an infectious agent causes disease.

CO-5-To recognize and diagnose common infectious diseases from the clinical presentation and associated microbiology.

	Unit
	Content
	Credit hours

	1
	Introduction to Microbiology
Brief history and scope
Introduction to Medical Microbiology and its scope.

Contributions of Robert Koch, Antony Van Leuven Hoek, Louis Pasteur. Alexander Fleming. Koch’s postulates.

Morphology of bacteria
Anatomy of bacterial cell, including intracellular components, spores, coverings & appendages. 
Bacterial Growth and Nutrition
Requirements for growth, Bacterial growth curve, Various, environmental factors affecting microbial growth, Oxidation – reduction potential 

Bacterial in health and disease
Normal microflora of human body: Skin, upper respiratory, gastrointestinal & genitourinary tracts, Sources of infection, modes of spread and portal of entry, 
Sterilization and disinfection
Definition – Sterilization, Disinfection, Aspesis, Antiseptics, Various physical methods of sterilization – Heat, radiations, filtration, Principles, modes of action and their uses, Chemical disinfectants – phenol and its derivatives, alcohol, halogens, heavy metals and quaternary ammonium compounds, aldehyde, dyes and gases
Antimicrobial agents and antibiotics
Antibiotics & Chemotherapeutic agents, Mechanism of action of important antibiotics, Antibiotic sensitivity testing: Principle, procedure & interpretation 

Biochemical tests for identification of bacteria
Principle, procedure and interpretation of commonly   performed biochemical tests.
	30

	2
	Culture Media:

Classification of culture media, Common ingredients of culture media, Constituents, preparation & sterilization of important media 

Culture Methods:

Various culture methods, Isolation of pure culture, Maintenance & preservation of pure cultures, Determination of total and viable counts of bacteria, Principle of anaerobiosis and anaerobic culture methods.
	25

	3
	Working of the bacteriology Lab Organization
Quality Assurance in Medical Microbiology.

Collection of specimens for bacteriological examinations, Postal regulation in transport of specimens.  
	23

	4
	Instrumentation
Microscopes
Study of compound microscope: magnification, numerical aperture, resolution, Components of microscope, Care of microscope, Principles of fluorescent, dark ground, phase contrast, electron microscopy.
Microbiological Instruments: (Principle, Use and Maintenance)Autoclave, Incubator, Hot air oven, Colony counter, Laminar air flow
Mcintosh Fildes Jar, Safety cabinets, Candle jar, Inspissator,Deep freezer.
	18

	5
	Basic Immunology
Concept of innate immunity, Cytokines, Concept of Acquired immunity – active and passive immunity, Antigen, Structure, classification and function of antibody, Concept of Complement and its functions, Hypersensitivity reactions- Definition, types and basic mechanism.

Antigen – Antibody Reactions
Precipitation, Flocculation, Agglutination, Complement Fixation 

Neutralisation 

Immunological Techniques 

ELISA, Immunofluorescence, Turbidometer, Nephelometer, Coombs test
Vaccines & Vaccination 

Adjuvant, Types of Vaccines, principles of vaccination, passive & active immunization, immunization programs & role of WHO (World Health Organization) in immunization programs, (NIS) National Immunization Schedule.
	24


  GENERAL MICROBIOLOGY PRACTICAL
	Practical
	Subject Code: BMLT-102P

	Total Marks for Evaluation: 50
	No. of Credit Hours: 60, Credits: 2


	S. No.
	List of Experiments
	Credit Hours

	1
	Universal work precautions 
	60

	2
	Handling and disposal of Biomedical waste.
	

	3
	Washing and sterilization of glassware (Plugging and packing).
	

	4
	Procedures of sterilization and disinfection. Use of autoclave, hot air oven, filters and Inspissator.
	

	5
	 Preparation of Distilled water, and normal saline.
	

	6
	Components of microscope. Care of microscope.
	

	7
	pH adjustment of culture media.
	

	8
	Preparation of smears.
	

	9
	Staining – A.F.B., Gram’s, Albert’s staining, Spore staining, Z-N staining
	

	10
	Sample collection, transport and storage.
	

	11
	Collection of blood by vain puncture, separation of serum and preservation of serum.
	

	12
	Postal Regulations for sample transport.
	

	13
	Technique of blood culture.
	

	14
	Plating of clinical specimens on media for isolation and, identification – Pus, Blood, Urine, CSF, Genital Secretions, throat swabs etc. 
	

	15
	Test for Motility: hanging drop.
	

	16
	Care and maintenance of common laboratory equipments. 
	

	17
	Care of laboratory animals. Collection of blood from animals.
	


References

· Medical Lab technology Methods and interpretation – Ramnik Sood

· Medical Lab technology – Praful P Godkar 

· Textbookof Microbiology – Ananthnarayan and Paniker 

· Medical Lab Technology – Kanai Lal Mukherjee 
· Practical Medical Microbiology- Mackie and MacCartney

· Diagnostic Microbiology – Bailey Scott 

· District lab practice in tropical Countries – Monica Cheesebrough 

PAPER-III:  GENERAL BIOCHEMISTRY 
	Theory
	Subject Code: BMLT-103

	Total Marks for Evaluation: 100
	No. of Credit hours: 120, Credits: 4


Course objective
Students get to know in depth about Medical Biochemistry. In this subject students learn about chemistry of carbohydrates, lipids, enzymes, function and structure of cell. Practices and demonstrations are also associated with this subject.
Course Outcomes (COs)
CO 1- Understanding the concepts and theories of Biochemistry related to Radiology

CO 2- Summarizing the chemistry of carbohydrates, proteins, lipids and amino acids.
CO 3- Analyzing the mechanism of enzyme action and identify the classes and factors affecting action.

CO 4- Understanding the biochemical testing and analyzing the test result.

CO 5- To enable the students to understand about the equipments used in labs

and their applications. To develop the basic concepts of Lab diagnosis for Radiology.
	Unit
	Contents
	Credit Hours

	 1
	Structure & function of cell
Structure & function of cell, Prokaryote & Eukaryote cell organization, Fluid Mosaic Model of cell membrane, Transport Mechanism, Acid Base Balance-maintenance, PH Buffers, Henderson – Hasselbalch equation and its applications
	20

	2
	Chemistry of Carbohydrates

 Sources, Definition classification & functions, Glucose, fructose, maltose, lactose, sucrose, starch and glycogen., Properties of glucose, Basic understanding of polysaccharides and glycosaminoglycans., Importance of Carbohydrates, Stereoisomers

	25

	  3
	Chemistry of Lipids 
Definition, classification with examples &functions., Fatty acids, triacylglycerols, phospholipids & cholesterol, Types of lipoproteins, Lungs Surfactant. CHEMISTRY OF PROTEINS -Classification of amino acids, properties of amino acids, Structural organization of proteins (basic understanding only), Classification  and functions of proteins. Denaturation & Heat & Coagulation. CHEMISTRY OF NUCLEIC ACIDS - Purine bases, pyrimidine bases, nuncleosides, nucleotides and their functions , Structure, functions and types of  DNA and RNA
	30

	  4
	Concept of pH, acids, bases, buffers and indicators 
Henderson – Hasselbalch equation and its applications., Structure and functions of cell organelles , Fluid Mosaic Model of cell membrane., Transport Mechanism , Active transport, Sodium pump ,Uniport, Symport, Antiport , Exocytosis, Endocytosis, Pinocytes, Phagocytosis, Principle &  applications of surface tension, viscosity; osmosis and dialysis.Laboratory calculations- Normal, Molar &Percent Solutions.
	25

	  5
	Enzymes
Definition of enzyme, coenzyme, and cofactor., Classification of enzymes with examples of each type, Isoenzymes, Concept of active site and general mode of action of enzyme , Factors affecting enzyme action.
	20


References:

· U. Satyanarayana, Text book for Biochemistry
· D.M Vasudevan, Text book for Biochemistry 
· Illustrated Biochemistry by HARPER.

· Lehninger Principles of Biochemistry.

· Biochemistry by stryer

· Biochemistry by voet&voet
* Latest editions of all the suggested books are recommended.
    GENERAL BIOCHEMISTRY PRACTICAL
	Practical
	Subject Code: BMLT-103P

	Total Marks for Evaluation: 50
	No. of Credit Hours: 60, Credits: 2


	S. No.
	List of Experiments
	Credit Hours

	1. 
	Analysis of Normal Urine
	60



	2. 
	Qualitative estimation of Biomolecules
	

	3. 
	Lipid Profile  (Demonstration)
	

	4. 
	Renal Function test (Demonstration)
	

	5. 
	Blood gas and Electrolytes (Demonstration)
	

	6. 
	Demonstration of Glucometer with strips
	


References:

· Das, Debajyothi, Biochemistry, Academic Publishers, Calcutta.
· Chatterjee, A Text book of Medical Biochemistry
· Satyanarayan, U., Medical Biochemistry
* Latest editions of all the suggested books are recommended.

 PAPER-IV:   HUMAN ANATOMY AND PHYSIOLOGY 
	Theory
	Subject Code: BMLT-104

	Total Marks for Evaluation: 100
	No. of Credit hours: 120, Credits: 4


Course objective

Students get to know in depth about human anatomy and physiology. In this subject students learn about basics of human anatomy, blood, parts and function of different body systems.Practices and demonstrations are also associated with this subject.

Course Outcomes (COs)

CO 1-Understanding different terminology and recognizing organs, organ system and different sample collection site and function & structure of cells, tissues and major human organs system/parts.

CO 2- Identifying and discussing the major structures of human body and explaining the interrelation between different organ systems to maintain biological equilibrium

CO 3- Demonstrating various organ systems and employ knowledge of human anatomy to solve questions regarding functions & diseases.

CO 4- Differentiating the various organ system and its related disorders and determining various experimental techniques related to physiology.

CO 5- Developing a holistic approach to human health and medical research. 

COURSE CONTENTS:

	Unit
	Contents
	Credit Hours



	 1


	Part-A (Anatomy)

Gross Anatomy, Radiological and Surface Anatomy of Human body
Anatomy of human body as a whole, structure of cell and tissues of    body: Epithelial tissue, connective tissue, muscle tissue and nervous tissue. Classification of bones: Axial skeleton, Appendicular skeleton, Bones - structure and functions , formation of bone, growth of skeleton, centres of ossification , fracture   and dislocation, diseases of the bones  ,  Radiological and Surface Anatomy.Joints: Classification of joints   with examples   , anatomy of various joints of head and neck, trunk and limbs
	20

	 2


	Anatomy of the body system:

Muscular system:Types of muscles, Position and actions of chief muscles of the body. Cardiovascular system-Anatomy   of pericardium and heart, blood vessels, types of blood circulation. Respiratory system -Nasal passages and para -nasal sinuses, pharynx and larynx, trachea, bronchi, lungs and pleura. Gastrointestinal  system -Parts of GIT ,oral cavity ,salivary glands, oesophagus, stomach,small and large intestine, liver, gall bladder ,pancreas .Urinary system-kidney, Ureters, urinary bladder and urethra. Reproductive system-Parts of male and female reproductive system, location, functions, mammary gland. Endocrine system- location, structure and functions of Pituitary, Thyroid, Parathyroid, Suprarenal and    Pancreas. Nervous system and sense organs- Structure and function of Neuron, subdivisions of nervous system:  central and autonomic nervous system- Parts, structure and functions, ventricles of the Brain, CSF circulation, spinal cord. Cranial nerve, Brachial plexus. Sense Organs-Structure and function of the eye, ear, tongue, nose, skin. Surface landmarks and topography of organs on the surface of body for radiographic positioning
	50

	 3
	Part-B (Physiology)

Blood 
Its composition and function – nerve tissue- muscular tissue and types. Abnormalities in tissue-ulceration-sepsis- asepsis and antisepsis- the nature of neoplasm- common tumors- malignant tumors- dissemination of malignancy primary and secondary spread.
	20

	  4
	Physiology of body system

 Respiratory system- Nasal passages and Para nasal sinuses- pharynx and larynx- Trachea, Bronchus and lungs. The pleura- nature and functions of respiration- common terms relating to disease and conditions of this system. Lymphatic system- lymph and tissue fluid- main glands and drainage areas in the lymphatic system- Lymphoid tissue and the tonsils. Cardiovascular system- General arrange, heart, arteries, veins and capillaries, heart structure and function, cardiac cycle, heart sounds, heart rate, blood pressure, mechanism of circulation, definition of hypertension & shock. Reticulo-endothelial system- liver and spleen- bone narrow, Life cycle of red and white corpuscles of the blood. Alimentary systems- function of mouth, tongue and teeth, salivary glands- pharynx and esophagus- Stomach – small intestine (jejunum)- large intestine (colon)- Liver and Biliary tract- pancreas- functions of the alimentary system – digestion and absorption of food- metabolism- common terms used in connection with abnormalities of this system. Urinary tract- kidney, Ureters and bladder- urethra – urinary Excretion. Reproductive system- Male genitalia- Female genitalia, Mammary glands- Menstruation, pregnancy and lactation – common terms related to abnormalities of this system. Ductless glands (Endocrine system)- Anatomical location of pituitary, thyroid, parathyroid, adrenal, thymus, pancreas and gonads – there function ,common terms related to this system.
	30

	  5


	Nervous system
 Main subdivisions, lobes and ventricles of the brain- spinal cord- meninges and cerebro- spinal fluid- common terms used in abnormalities of this system. Organs of senses- Structure and function of the eye – Structure and function of the ear.
	20


References:

· Guyton, Arthur, Text Book of Physiology, Prism Publishers

· Chatterjee, C C, Human Physiology, Medical Allied Agency

· A.K Jain, Human Physiology
· Anatomy & Physiology, Ross &Wilson
· Human Anatomy, B DChaurasia

· Principles of Anatomy and Physiology, Gerard J. Tortoraand BryanH.Derrickso
* Latest editions of all the suggested books are recommended.
  HUMAN ANATOMY AND PHYSIOLOGY PRACTICAL
	Practical
	Subject Code-  BMLT-104P

	Total Marks for Evaluation- 50
	No. of Contact Hours- 60, Credits:2


Human Anatomy

	S. No.
	List of Practical’s
	Credit Hours

	1. 
	Histology of types of epithelium, Histology of serous, mucous & mixed salivary gland
Demonstration of the glands, Histology of pituitary, thyroid, parathyroid, suprarenal glands


	60

	2. 
	Histology of the 3 types of cartilage, Demo of all bones showing parts, radiographs of normal bones & joints, Histology of compact bone (TS & LS)  

Demonstration of heart and vessels in the body, Histology of large artery, medium sized artery & vein, large vein, Microscopic appearance of large artery, medium sized artery & vein, large vein, pericardium,


	

	3. 
	Demonstration of parts of respiratory system, Normal radiographs of chest, Histology of lung and trachea

Demonstration of parts of urinary system, Histology of kidney, ureter, urinary bladder,
Demonstration of section of male and female pelvis with organs in situ, Histology of testis, vasdeferens, epididymis, prostate, uterus, fallopian tubes, ovary
	

	4. 
	Demonstration of all part of brain, Histology of cerebrum, cerebellum and spinal cord, peripheral nerve & optic nerve. Histology of thin and thick skin

Demonstration and histology of eyeball, Histology of cornea & retina


	

	5. 
	Haemoglobinometry, Determination of Blood Groups ,White Blood Cell Count & Red Blood Count
	

	6. 
	Leishman’s staining and Differential WBC(White Blood Cells) count, Determination of packed cell Volume
	

	7. 
	Erythrocyte sedimentation rate (ESR) and Calculation of blood indices
	

	8. 
	Determination of Clotting Time, Bleeding Time
	

	9.


	Blood pressure Recording and Determination of vital capacity
	

	10.
	Auscultation for Heart Sounds and Artificial Respiration
	


References:
· William Davis, Understanding Human Anatomy and Physiology, McGraw Hill
· B.D. Chaursia’s, Practical of Human Anatomy
· Principles of Anatomy and Physiology, Gerard J. Tortoraand BryanH.Derrickson
* Latest editions of all the suggested books are recommended.
PAPER-V: COMPUTATIONAL SKILLS AND BIOSTATISTICS
	Theory
	Subject Code: BMLT-105

	Total Marks for Evaluation: 100
	No. of Credit hours: 120, Credits: 4


Course objective
Students get to know in depth about Computer and biostatistics. In this subject students learn about basic computer fundamentals, use of network terminology and calculate the central tendency and use different test of significance.
Course Outcomes (COs)

CO1- Understand the basic fundamentals of computers, computer organization and representation of data.

CO2- understand the network terminology and application of multimedia

CO3- Apply the stepwise methodology of developing an algorithm and general awareness in information technology.
CO4- To demonstrate the central tendency and calculate the measure odd dispersion in biostatistics.

CO5- To Apply the use of different types of test of significance.
     COURSE CONTENTS:
	Unit
	Contents
	Credit Hours

	  1


	Part A: Computational Skills
Computer Fundamentals

Introduction to Computers: Characteristics of Computers, Uses of computers, Types andgenerations of Computers.Basic Computer Organization - Units of a computer, CPU, ALU, memory hierarchy, registers, I/O devices. User Interface with the Operating System, System Tools. Data Representation- Binary representation of integers and real numbers, 1's Complement, 2's Complement, Addition and subtraction of binary numbers, BCD, ASCII, Unicode
	30

	  2
	Networks terminology
Types of networks, router, switch, server-client architecture. Multimedia: Introduction, Characteristics, Elements, Applications.
	20

	  3
	Problem Solving
Notion of algorithms, stepwise methodology of developing an algorithm, developing macros in spreadsheet.
M.S. Office: word, excel, power point, Internet, e-mail, search engine. General Awareness - IT Act, System Security (virus/firewall etc.), I-Tax, Reservations, Banking.
	25

	  4


	Part B: Biostatistics

Measure of central tendency 
Mean, median and mode and their relationship. Measure of dispersion- quantitative deviations, mean deviation, standard deviation, coefficient of variations. Concept of Standard errors.
	25

	  5


	Tests of significance
Hypothesis testing (null & alternative hypothesis). Tests of significance (non-parametric)-T- test  & Chi-square test for independence; P-value of the statistic; Confidence limits.
	20


     COMPUTATIONAL SKILLS AND BIOSTATISTICS PRACTICAL
	Practical
	Subject Code: BMLT-105P

	Total Marks for Evaluation: 50
	No. of Credit Hours: 60, Credits: 2


	S. No.
	                                        List of Experiments
	Credit Hours

	1
	Collection and tabulation of data
	60

	2
	Graphical representation of data
	

	3
	Correlation and regression analysis
	

	4
	Student’s ‘t’ test
	

	5
	Chi-square test
	

	6
	ANOVA (Analysis of Variance)
	

	7
	Use of MS (Microsoft),  EXCEL (Electronic Xylophones Create Electronic Listening)
	

	8
	Use of in-built statistical functions for computations Mean, S.D., Correlation, regression coefficients
	

	9
	Use of bar diagram, histogram, scatter plots, etc. 
	

	10
	Graphical tools in EXCEL for presentation of data
	


References:

· Wayne W. Daniel, Biostatistics: A foundation for Analysis in the Health Sciences, 8th Edition, Wiley, 2004. 
· Prem S. Mann, Introductory Statistics, 6th Edition, Wiley, 2006. 
· John A. Rice, Mathematical Statistics and Data Analysis, 3rd Edition, John A. Rice, Duxbury Press, 2006.
* Latest editions of all the suggested books are recommended

     PAPER-VI: GENERAL ENGLISH AND COMMUNICATION SKILLS
	Theory
	Subject Code: BMLT-106

	Total Marks for Evaluation: 100
	No. of Credit hours: 120, Credits: 4


Course objective
Students get to know in depth about general English and communication. In this subject students learn about to basic of English grammar, vocabulary and enhance their communication skills  from use of different types of skills.
Course Outcomes (COs)

Co1- Remembering & understanding the basics of English Grammar and

Vocabulary

CO2- Applying correct vocabulary and grammar in sentence construction while

writing and delivering presentations

CO3-Understanding the art of public speaking and strategies of reading comprehension.

CO4- Applying correct vocabulary and grammar in sentence construction while

writing and delivering presentations

CO5-Analyzing different types of listening, role of Audience & Locale in

presentation
	Unit
	Content
	Credit Hours

	  1


	Essentials of grammar

Part of speech, noun, pronoun, adjective, verb, preposition, articles ,Sentences (kind) transformation of sentences, tense (present, past, future),Active and passive, Direct & indirect, Vocabulary, synonyms, antonyms, idioms and phrase, one word substitution.
	22

	  2
	Technical writing skills
Definition, requisites of good paragraph writing, scientific writing skills and forming abstracts.
Reading comprehension skills, passage for communication (oral).

a) Effective listening, importance of listening and hearing

b) Letter writing: official letters, business letters, personal letters.
	28

	  3
	Interview tips

What student is supposed to do before the interview, during the interview and after the interview and on.

Importance of non verbal communication, debates, role-plays, corporate behavior, office etiquettes, Importance of body language.

Group discussion (G.D.), G.D. tips
	25

	  4
	writing skills

Types of reports, layout of formal report, scientific writing skills, problems while writing a scientific report/document. Plagiarism, element of scientific paper, abstract writing.

Internet as a medium of interaction. Effective e-mail strategy using the right tone and conciseness.

Presentation skills: Formal presentation skills, Preparing and presenting using Over Head Projector, Power Point presentation, Defending Interrogation; Scientific poster preparation & presentation; Participating in group discussions.
	25

	5
	Presentation skills 

Importance of Presentation Skills, Capturing Data, Voice & Picture Integration, Guidelines to make Presentation Interesting, Body Language, Voice Modulation, Audience Awareness, Presentation Plan, Visual Aids, Forms of Layout, Style of Presentation.
	20


References:

· Wren and Martin H- “High school grammar and composition” S. Chand and co

· Robbins’s “organization behavior”

·  Sharma R C and Krishan Mohan – Business correspondence and report writing. New Delhi Tata mcgram hill 

· Banerji, Meera and krisan Mohan- Developing communication skills, Macmillan publishers India

· Raman ,Meenakshi and ShasmeSangeeta- “Technical communication – principles and practices “ Oxford University Press 

· Mohan Krishna and N.P. Singh, Speaking English effectively, 2nd edition, Macmillan, 2009.

· Allen R., How to Write Better English, Penguin Writers' Guides, 2005.

· Ros Jay and Antony Jay, Effective Presentation: How to Create and Deliver a Winning Presentation, Financial Times Prentice Hall; 2nd Edition, 1999.

· Robert A. Day, How to Write & Publish a Scientific Paper, 5th Edition, Oryx Press; 5th Edition, 1998.

* Latest editions of all the suggested books are recommended.
B.Sc. Medical Laboratory Technology (BMLT)

2nd Year 
PAPER I:- HISTOPATHOLOGY AND CYTOPATHOLOGY
	Theory
	Subject Code: BMLT-201

	Total Marks for Evaluation: 100

	No. of Credit hours: 120, Credits: 4


Course objective 
1. Explain normal and abnormal human cell, tissue and organ structure;

2. Explain the basic protocols for fixing and staining organs and tissues for histological and cytological examination using light and electron microscopy;

3. Examine how certain diseases can be diagnosed using histological and cytological methods;

4. Describe protocols used for collecting, fixing and preparing cells for microscopic examination;

5. Outline safe laboratory practices as well as the professional and ethical responsibilities associated with working in a clinical histology or cytology laboratory;

6. Investigate relevant literature and prepare technical reports on aspects of histopathology.
Course outcome 

CO-1-To understand normal and abnormal human cell, tissue and organ structure and the basic protocols for fixing and staining organs and tissues for histological and cytological examination using light and microscopy;

CO-2-To analyze how certain diseases can be diagnosed using histological and cytological methods;

CO-3-To understand protocols used for collecting, fixing and preparing cells for microscopic examination;

CO-4-Outline safe laboratory practices as well as the professional and ethical responsibilities associated with working in a clinical histology or cytology laboratory;

CO-5-Investigate relevant literature and prepare technical reports on aspects of histopathology.

	UNIT
	CONTENT
	CREDIT HOUR

	1
	Human histology
Epithelial tissue, Connective tissue including bone and cartilage, Muscular tissue, Nervous tissue, Glands, epithelial and endocrine.
	15

	2
	Histotechnology
Reception, recording and labeling of histology specimens, Decalcification various methods, Fixation and various fixatives.
Processing of histological tissues for paraffin Embedding and embedding media, Microtomes various types, their working, Principle and maintenance, Microtome knives and knife sharpening.
	20

	3
	Techniques in Histotechnology
Routine staining procedures, mounting and Dye chemistry, theory and practice of staining, Solvents, mordents, accelerators and accentuates, Microscopy, working principle, maintenance and application of various types, Handling of fresh histological specimens (tissue), cryo/frozen sections of fresh and fixed tissues, freeze drying, Museum techniques
	20

	4
	Cytology
Introduction to cytology with special emphasis on female genital tract, Collection processing and staining of the cytological specimen, Stains cytologic preparation with special emphasis on MGG (May Grunwald-Gemsa), PAPANICOLOU stains, Cervical cytology basis of detection of malignant and premalignant lesions
	30

	5
	Assessment in Cytology
Hormonal assessment with cytologic techniques and sex, chromatin and pregnancy tests, Aspiration cytology principles, indications and utility of the technique with special emphasis on role of cytotechnician in FNAC clinics, Bone marrow aspiration, composition and function, Staining of bone marrow smears, preparation of histological section and reporting.
	35


HISTOPATHOLOGY AND CYTOPATHOLOGY PRACTICAL
	Practical
	Subject Code: BMLT-201P

	Total Marks for Evaluation: 50
	No. of Credit Hours: 60, Credits: 2


	S. No.
	List of Experiments
	Credit Hours

	1
	Instrumentations.
	60

	2
	Blood Collection.
	

	3
	Platelet count
	

	4
	Blood Group
	

	5
	Knife Sharpening.
	

	6
	Tissue Processing.
	

	7
	Embedding.
	

	8
	Section Cutting.
	

	9
	H and E stain. And Giemsa staining
	

	10
	Study of normal and cancer cells.
	


References:
· Text book of Pathology and Genetics for Nurses; Ramdas nayak, Sharada Rai, Astha Gupta; ISBN: 978-93-2570-031-8; 2017. Jaypee.

· Essentials in Hematology and Clinical Pathology,Ramdas Nayak, Sharadha Rai: ISBN:9789351524236: 2017. Jaypee.
· Textbook of Medical Laboratory Technlogy: Praful B. Godkar, Darshan P. Godkar: Third Edition: ISBN: 9789381496190, 93811496196: 2014.

· Dacie and Lewis Practical Haematology; Barbara J. Bin, Imelda Bates, Michael A. Laffan; Twelfth Edition; ISBN- 9780702069307, 9780702069307; Elsevier Health Sciences; 

· Practical Haematology; Sir John Vivian Dacie, Shirley Mitchell Lewis; 8th Edition; Churchill Livinstone, 1995; 1 agust 2008; ISBN- 0443049319, 97804430493116.

Paper II: BACTERIOLOGY, VIROLOGY NAD MYCOLOGY

	Theory
	Subject Code: BMLT-202 

	Total Marks for Evaluation: 100
	No. of Credit hours: 120, Credits: 4


Course objective
1. To impart knowledge of the basic principles of bacteriology, virology and mycology including the nature of pathogenic microorganisms, pathogenesis, laboratory diagnosis, transmission, prevention and control of diseases common in the country.
2. To maintain an interest in the study of Bacteriology, Virology and Mycology by appreciating its role in promotive, preventive and curative medicine with special reference to the microbial diseases common in India.

3. To establish essential habits of continuing self-learning through critical reading and evaluation of information in the fields Bacteriology, Virology and Mycology.

4. To demonstrate development of sound attitudes in relation to the role of medical microbiology in hospital and community.

5. To appreciate the professional and personal development in respective field
Course outcome 

CO-1-To evaluate methods used to identify infectious agents and the diseases that they cause. 

CO-2-To understand the specific mechanisms by which an infectious agent causes disease.

CO-3-To recognize and diagnose common infectious diseases from the clinical presentation and associated microbiology.

CO-4-The student will be able to describe the epidemiology of infectious agents including how infectious diseases are transmitted

CO-5-The student will be able to explain interventions employed to prevent infectious diseases including infection control measure and vaccines

	UNIT
	CONTENT
	CREDIT HOUR

	1
	Bacteriology 

Gram positive bacteria  
Morphology, cultural characteristics, identification tests, classification, Pathogenicity (Only highlight the clinical diseases) and lab diagnosis of Staphylococcus,Streptococcus, Pneumococcus, Bacillus, Corynebacterium Clostridium,Mycobacterium
	20 hour

	2
	Gram negative bacteria
Morphology, cultural characteristics, identification tests, classification, Pathogenicity and lab diagnosis of Enterobacteriaceae particularly E. Coli, , Klebsiella, , Shigella, ,Salmonella, Proteus,Pseudomonas ,Vibrio, Brucella
Bordetella,Haemophilus,Spirochetes, particularly Treponema (Morphology, classification, Pathogenicity and lab diagnosis)
	35 hour

	3
	Virology
General properties of viruses – structure, replication and cultivation.
Classification of viruses – Basis of nucleic acid and symmetry.,Bacteriophage.

General outline of lab diagnosis of viral diseases


	15 hour

	4
	Structure, classification, Pathogenecity, lab diagnosis of Viruses-Adenoviruses
Herpes viruses ,Poxviruses, Rhabdoviruses , Hepatitis viruses, Retro viruses – HTLV  and  HIV, Picornavirus,
	20 hour

	5
	Mycology
General properties of fungi,Classification of fungi – Morphological and Taxonomical,Culture media for fungi : e.g. SDA, Corn Meal Agar, Czapek Dox Agar, Dermatophyte Test Medium, Sugar Assimilation & Sugar Fermentation Tests. 
Microscopy, cultural character, Pathogenicity, lab diagnosis of:Candida, Cryptococcus, Dermatophytes, Aspergillus ,Dimorphic Fungi
	30 hour


     BACTERIOLOGY, VIROLOGY AND MYCOLOGY PRACTICAL
	Practical
	Subject Code: BMLT-202P

	Total Marks for Evaluation: 50
	No. of Credit Hours: 60, Credits: 2


	S. No
	List of Experiment
	Credit hour

	1
	Preparation and pouring of nutrient agar plate, nutrient broth, and peptone water, blood agar, MacConkey, Chocolate agar, alkaline peptone water, Thiosulphate Citrate Bile Sucrose Agar, Deoxycholate Citrate Agar, Loeffler’s Serum Slope, Lowenstein Jensen and routine biochemical media
	60 hour

	2
	To study normal flora of skin and oral cavity. 
	

	3
	Identification of microorganisms from the habitats [simple staining, differential staining, acid fast staining, capsule staining, spore staining and motility].

	

	4
	WIDAL test.     
	

	5
	Preparation of reagents for biochemical tests – Oxidase, Kovac, Catalse etc.
	

	6
	Processing of clinical specimens on media for isolation and, identification – Pus, Blood, Urine, CSF, Genital Secretions, throat swabs etc.
	

	7
	KOH, LCB, INDIA INK mount for fungi and other fungal stains. 
	


	
	
	


References:

· Medical Lab technology Methods and interpretation – Ramnik Sood

· Medical Lab technology – Praful P Godkar 

· Text book of Microbiology – Ananthnarayan and Paniker 

· Medical Lab Technology – Kanai Lal Mukherjee 

· Practical Medical Microbiology- Mackie and Mac Cartney

· Diagnostic Microbiology – Bailey Scott 

· District lab practice in tropical Countries – Monica Cheesebrough 

PAPER III: analytical AND Metabolic biochemistry

	Theory
	Subject Code: BMLT-203

	Total Marks for Evaluation: 100
	No. of Credit hours: 120, Credits: 4


Course objective 

1. Demonstrate knowledge and understanding of the molecular machinery of living cells,  principles that govern the structures of macromolecules and their participation in molecular recognition & principles and basic mechanisms of metabolic control and molecular signaling

2. use basic laboratory skills and apparatus to obtain reproducible data from biochemical experiments;

3. implement experimental protocols, and adapt them to plan and carry out simple investigations;

4. analyse, interpret, and participate in reporting to their peers on the results of their laboratory experiments;

5. participate in and report orally on team work investigations of problem-based assignments;

6. build on their knowledge and understanding in tackling more advanced and specialized courses, and more widely to pursue independent, self-directed and critical learning.
Course outcome 

CO-1-To understand the basic principles and theories of biochemical techniques
CO-2-To analyze the biochemical methods for the analysis and isolation of biomolecule.

CO-3-To expose students to the applications of various biochemical techniques during laboratory session

CO-4-To demonstrate basic laboratory skills and concepts of scientific method necessary for laboratory experiments.
CO-5-Remembering students to proper scientific skills by writing laboratory reports

	1
	Content
	Credit hour

	
	Carbohydrate
Digestion & Absorption of Carbohydrates, Glycolysis, Fate of Pyruvate, TCA Cycle, Significance of HMP shunt, Gluconeogenesis, Glycogenesis & Glycogenolysis, Cori Cycle, Regulation of blood glucose ,Disorders of Carbohydrates Metabolism, Lactose Intolerance, Diabetes Mellitus, Gestational Diabetes,G-6-P-D Deficiency, Glucose Tolerance Test (GTT),Glycated Hemoglobin
	30 hours

	2
	Lipids
Digestion & Abosrption of Lipid, Beta – oxidation, Ketogenesis, Lipogenesis (in brief), Cholesterol synthesis (in brief), Brief overview of lipoproteins and their role, Lipid Profile Test ,Atheroscleoresis
	20 hour

	3
	Protein
Digestion & Abosrption of Protein, Plasma proteins (Types), Protein synthesis in brief ,Transdeamination, Urea cycle, Disorders of Protein Metabolism
	20  hour

	4
	Vitamins
Sources & requirement, Biochemical role and deficiency symptoms 
	15  hour

	5
	Instrumentation in biochemical analysis
Principle and applications of Colorimetry, Spectrophotometry, Flame photometry, Atomic absorption spectroscopy, Turbidimetry and nephelometry, Electrometric determinations of electrolytes 
Principle and applications of chromatography- Paper chromatography, Thin layer chromatography (TLC), Gas liquid chromatography (HPLC), Principle and applications of electrophoresis - Paper electrophoresis, Agarose gel electrophoresis, Poly acryl amide gel electrophoresis Principle and applications of – Semi – auto analyzer, Auto analyzer, Blood gas analyzer
	35 hour


   ANALYTICAL AND METABOLIC BIOCHEMISTRY PRACTICAL
	Practical
	Subject Code: BMLT-203P

	Total Marks for Evaluation: 50
	No. of Credit Hours: 60, Credits: 2


	S. No
	List of Experiment
	Credit hour

	1
	Operation and maintenance of following equipments -
	60 hour





	2
	Colorimeter
	

	3
	Spectrophotometer
	

	4
	Semi-auto analyzer
	

	5
	Auto analyzer
	

	6
	Blood gas analyzer
	

	7
	Principle, procedure of estimation, normal range and clinical significance of – Total protein, Albumin, A/G ratio
	

	8
	Bilirubin and its fractions
	

	9
	Urea & urea clearance test, Blood urea nitrogen
	

	10
	Creatinine and Creatinine clearance test 
	

	11
	Uric acid
	

	12
	Cholesterol and its fractions (HDLO, LDL & VLDL Cholestrol)
	

	13
	Triglycerides 
	

	14
	Glucose (random, fasting & post - prandial), GTT
	

	15
	Glycosylated hemoglobin
	

	16
	Calcium
	

	17
	Phosphorus
	


References:
· Textbook of Biochemistry for medical students Author : DM Vasudevan & Sreekumari S 
· Lippincotts IIIustrated Reviews: Biochemistry Author : PC champe. RA Harvey & DR Ferrier 

         Publisher: Lippincott, Williams & Wikins 

· Textbook of Medical Laboratory Technology Author : Praful B Godkar & Darshan P Godkar 

      Pubilsher:

· Medical Laboratory Technology: A procedure manual for routine diagnostic tests (Vol.I,II& III)

      Author L: Kanai L Mukherje Publisher : Tata McGraw – Hill Publishing , New Delhi

     PAPER IV: MOLECULAR CELL BIOLOGY

	Theory
	Subject Code: BMLT-204

	Total Marks for Evaluation: 100
	No. of Credit hours: 120, Credits: 4


Course objective 

.   1. Students will understand the structures and purposes of basic components of prokaryotic and eukaryotic cells, especially macromolecules, membranes, and organelles, cellular components are used to generate and utilize energy in cells and the cellular components underlying mitotic cell division.

2. Students will apply their knowledge of cell biology to selected examples of changes or losses in cell function. These can include responses to environmental or physiological changes, or alterations of cell function brought about by mutation.
Course outcome 
CO-1-To understand the knowledge of cell structure and their function.

CO-2-To demonstrate of Mendelian and molecular genetics, cell structure, cell physiology, and molecular processes of cells.

CO-3-Remembering of organism form, function, and diversity.

CO-4-To evaluate the principles of evolution and ecology.

	UNIT
	CONTENT
	CREDIT HOURS

	1
	Cell structure
Cell organization, structure of organelles, extra cellular matrix and cell junctions.
	20 hour

	2
	Cell Organelle and Function

Nucleus, Mitochondria, Lysosomes, Endoplasmic reticulum, Golgi apparatus, vesicles, centrosomes, cell membranes, ribosomes, cytosol, chloroplasts, flagella, cell wall.
	35 hour

	3
	Cell Division
Cell cycle – mitosis, meiosis, cell cycle regulation, apoptosis and cancer.


	15 hour

	4
	Macromolecules
DNA, RNA and Proteins – basic units, architectural hierarchy and organization, functions.
	30 hour

	5
	Enzymes- Enzymes – Structure, Mechanism of action, Factors that affect enzyme activity, Common enzymes used in industrial setup of plant and animal origin.

	20 hour


MOLECULAR CELL BIOLOGY PRACTICAL
	Practical
	Subject Code: BMLT-204P

	Total Marks for Evaluation: 50
	No. of Credit Hours: 60, Credits: 2


	S.No
	List of Experiments
	Credit Hour

	1
	Separation of DNA by agarose electrophoresis
	60 hour

	2
	Extraction of DNA from agarose gel
	

	3
	To perform Native PAGE for protein
	

	4
	To perform SDS-PAGE for proteins and analyse the result
	

	5
	Application of PCR and Analysis of the PCR amplicon
	


References
1. Lodish et al., Molecular cell Biology, 4th Edition, W.H. Freeman & Company, 2000. 

2. Smith & Wood, Cell Biology, 2nd Edition, Chapman & Hall, London, 1996. 

3. Watson et al., Molecular Biology of the gene, 5th Edition, Pearson Prentice Hall. USA, 2003. 
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     PAPER V: MEDICAL BIOTECHNOLOGY

	Theory
	Subject Code: BMLT-205

	Total Marks for Evaluation: 100
	No. of Credit hours: 120, Credits: 4


Course objective 

1. Knowledge and understanding of applications of these techniques.
Express clearly about the gene amplification and methods for analysis of DNA.
2. An understanding of professional and ethical responsibility
A knowledge of contemporary issues
3. They will demonstrate a broad understanding of life science technologies and ability to plan and execute experiments, and analyze and interpret outcomes.
Course outcome 

CO-1-To understand the structure and function of genes and the organization of the human genome.

CO-2-To demonstratethe patterns of inheritance and clinical manifestations of genetic diseases; chromosomes, chromosomal abnormalities, and the clinical features of common chromosomal disorders; population genetics; inborn errors of metabolism; and inherited cancer syndromes.

CO-3-To analyze genetics in medical practice including recognizing congenital anomalies and syndromes, risk assessment and genetic counseling, genetic testing and screening, and plans for management and treatment.
	Unit 
	Content
	Credit hour

	1
	 Introduction to Medical Biotechnology
Brief history and Importance
	15 hour

	2
	DNA Manipulation
Isolation and purification of genomic and plasmid DNA: Restriction and modification systems, Type I-IV restriction endonucleases, nomenclature and sequence recognition, restriction mapping.
	30  hour

	3
	 Cloning Vectors
Basic biology of plasmid and phage vectors (pBR322 and pUC vectors, T-vectors); expression vectors examples of prokaryotic and eukaryotic expression vectors; cosmids, phasmids, brief life cycle and DNA replication of phage M13 and its vectors. Joining DNA molecules: ligase, adaptors, linkers, homopolymer tailing.
	35  hour

	4
	Polymerase chain reaction (PCR)
Principle and applications, primer-design, brief overview of various PCR techniques, Random and Site-directed mutagenesis, RT-PCR.
	20  hour

	5
	Sequencing of DNA
Conventional and modern Methods and analysis of sequence DATA. Application of Medical Biotechnology-Production of recombinant biomolecules: Insulin, somatostatin, and recombinant factor VIII, DNA Profiling: Introduction, DNA profiling based on STRs, minisatellites, RFLP (Restriction Fragment Length Polymorphism), AFLP (Amplified Fragment Length Polymorphism), SNPs (Single-Nucleotide Polymorphism).
	20  hour


MEDICAL BIOTECHNOLOGY PRACTICAL
	Practical
	Subject Code: BMLT-205P

	Total Marks for Evaluation: 50
	No. of Credit Hours: 60, Credits: 2


	S.No
	List of Experiments
	Credit Hour

	1
	Separation of DNA by agarose electrophoresis
	60

	2
	Extraction of DNA from agarose gel
	

	3
	Analysis of DNA sequences
	

	4
	Preparation of solutions for acrylamide gel electrophoresis
	

	5
	To perform Native PAGE for DNA.
	

	6
	To perform Native PAGE for protein
	

	7
	To perform SDS-PAGE for proteins and analyse the result
	

	8
	Application of PCR and Analysis of the PCR amplicon
	


References:

· Principles of Gene Manipulation and Genomics (7th Edition) by S.B.Primrose and

          R.M.Twyman, 2006.
· Gene cloning and DNA Analysis (5th Edition) by T.A. Brown, Blackwell Publishing,

          2006.
· Genes IX by Benjamin Lewin, Johns and Bartlett Publisher, 2006.

· Modern Biotechnology, 2nd Edition, S.B. Primrose, Blackwell Publishing, 1987.

· Molecular Biotechnology: Principles and Applications of Recombinant DNA, 3rd Edition,

                B.R. Glick and J.J. Pasternak, 2003.

· Molecular Biotechnology: Principles and Applications of Recombinant DNA, 4th Edition,

            B.R. Glick, J.J. Pasternak and C.L. Patten, 2010.

· Molecular Cloning: A Laboratory Manual (3rd Edition) Sambrook and Russell Vol. I

10.c)    For B.Sc. MLT (Bachelor of Science in Medical Laboratory Technology
THIRD YEAR
PAPER I: IMMUNOPATHOLOGY AND BLOOD TRANSFUSION
	Theory
	Subject Code: BMLT-301

	Total Marks for Evaluation: 100
	No. of Credit hours: 120, Credits: 4


Course  objective 

1. Have understanding of  investigating, evaluating, and interpreting BB cases. This includes selecting appropriate blood products for transfusion and work-ups of positive antibody screens and panels and transfusion reactions, professional behavior regarding patients, other physicians and all clinical laboratory personnel.

2. Commitment to reviewing and improving Blood Bank/Transfusion Medicine practice patterns and to life-long learning.

3. Understand the scientific basis and pathophysiology of Blood Banking, which includes an understanding of immunohematology.

4. Recognize the importance of utilizing the medical literature and modern techniques to provide optimal patient care.

5. Communicate effectively in verbal and written form with their clinical colleagues, administrative, technical, and clerical personnel.

6. Discuss the policies and regulations affecting health care 

Course Outcomes (COs)

CO-1-To understand the blood bank and blood transfusion knowledge to make appropriate and effective on-the-job professional decisions.

C0-2-To Recognize normal and abnormal test results and correlate these data with appropriate pathologic conditions to accurately advise health care providers.

CO-3-To demonstrate Adapt immunohematology laboratory techniques and procedures when errors and discrepancies in results are obtained to effect resolution in a professional and timely manner.

CO-4-To analyze the basic theory within cellular and molecular immunology 

	Unit
	Content
	Credit hours

	1
	Immunopathology
Introduction and antigens, Cells and organs of the immune system.
Immunoglobulin and antibodies, Humoral immune response, Allergy

Cellular immune response, Rheumatological diseases and investigation, Infection and the immune system, Cancer immunology.

Tissue typing for kidney transplant, Hemolytic disease of the fetus and new born.
	20

	2
	Blood Transfusion
Introduction to Blood bank and Compatibility
Introduction and equipment to blood bank, Selection and rejection of blood donor, History and discovery of blood group system, ABO and Rhesus blood group system, Compatibility tests in blood transfusion.

Coomb`s test, Rh antibody titre, Du variant.
	25

	3
	Screening 

Rh antibody titre, Complications and hazard of blood transfusion, Laboratory investigation of transfusion reactions and mismatched transfusion, Preparation of packed cell and various fractions of blood for transfusion purposes, Screening test in blood transfusion.
	25

	4
	Aphaeresis
Introduction, Automated Separation Techniques by Centrifugation, Separation by Membrane Filtration, General criteria for the selection Apheresis Donor, Plateletpheresis, Leukapheresis, Erythrocytapheresis, Plasmapheresis, Fluid use in apheresis.
	25

	5
	Quality Control in Blood Bank
Introduction, Quality control of reagent, standard operation procedure, Quality control of blood products, Quality control of equipments, Bio safety in the transfusion laboratory, Record keeping system.
	25


    IMMUNOPATHOLOGY AND BLOOD TRANSFUSION PRACTICAL
	Practical
	Subject Code: BMLT-301P

	Total Marks for Evaluation: 50
	No. of Credit Hours: 60, Credits: 2


	S. No.
	List of Experiments
	Credit Hours

	1
	Instrumentation
	60

	2
	Anticoagulants use in Blood Transfusion
	

	3
	Forward Blood grouping 
	

	4
	Reverse Blood Grouping
	

	5
	Preparation of Pooled cell
	

	6
	Rh Antibody Titer.
	

	7
	Direct Coomb’s Test
	

	8
	Indirect Coomb’s Test
	


References
· Dr. R.K. Saran, Transfusion medicine technical manual; Directorate General of Health Services Ministry of Health & Family Welfare Government of India; Second edition 2003.

· Ramdas nayak, Rakshatha nayak; Manual of blood transfusion medicine; ISBN-13: 978-9388958608; 1 January  2020.

· Denise M. Harmening; Modern Blood Banking & Transfusion Practices: Sixth edition.

· Alice Maniatis, Philippe, Van der Linden, Jean-Francois Hardy; Alternatives to Blood Transfusion in Transfusion Medicine: Second Edition.

PAPER-II: PARASITOLOGY AND CLINICAL MICROBIOLOGY
	Theory
	Subject Code: BMLT-302

	Total Marks for Evaluation: 100
	No. of Credit hours: 120, Credits: 4


Course objective

1. To impart knowledge of the basic principles of Parasitology  including the nature of pathogenic parasites, life cycle,  pathogenesis, laboratory diagnosis, transmission, prevention and control of diseases common in the country.
2. Able to identify common infectious agents and the disease they cause

3. Describe the epidemiology of infectious agents including how infectious diseases are transmitted.

Course Outcomes (COs)

CO-1-To understand the pathogenic organisms associated with human infectious diseases to make appropriate and effective diagnosis 

CO-2-To analyze the diagnostic skills by using basic and advanced diagnostic exercises using microscopy

CO-3-To get an overview of diagnostic strategies and to apply or adapt these to specific diagnostic questions

CO-4-To demonstrate microbiology laboratory techniques, methodologies, instruments and equipment in accordance with current laboratory safety protocol.

CO-5-Calculate, record, and report clinical microbiology results according to clinical laboratory protocol.

	Unit
	Content
	Credit hours

	1
	Introduction to Diagnostic techniques in Parasitology

Stool concentration methods, Modified ZN (Ziehl-Neelsen)  staining, Leishman staining, Wet mounts
	20

	2
	Brief Morphology, life cycle, pathogenicity and lab diagnosis of:

E. histolytica, Giardia, Trichomonas, Leishmania, Plasmodium, Toxoplasma, Taenia solium, Taenia saginata, Echinococcus granulosus, Round worm, Hook worm, Whip worm, Filarial nematodes
	25

	3
	Applied Microbiology & Advanced Techniques

ELISA, Immunofluorescence, Radioimmunoassay, Western Blot,

 Immunochromatography, PCR.
	25

	4
	Clinical Microbiology

Meningitis, Urinary tract infection, Sore Throat, Pneumonia, Diarrhoea & Dysentery, Food poisoning, Wound infections, Infective Endocarditis, Sexually transmitted diseases – Genital ulcers & discharge, Pyrexia of Unknown Origin

Nosocomial Infection
	30

	5
	Bacteriological examination of:

Water, I.V fluids, Air
	20


PARASITOLOGY AND CLINICAL MICROBIOLOGY
	Practical
	Subject Code: BMLT-302P

	Total Marks for Evaluation: 50
	No. of Credit Hours: 60, Credits: 2


	S. No.
	List of Experiments
	Credit Hours

	1
	Isolation of bacteria [Streak plate, spread plate, pour plate, serial dilution]
	60

	2
	Identification of microorganisms from the habitats [simple staining, differential staining, acid fast staining, capsule staining, spore staining and motility]
	

	3
	Blood and Stool examination for parasites.
	

	4
	Stool concentration methods..
	

	5
	Performance of serological tests
	

	6
	Widal
	

	7
	RPR (Rapid plasma regain)
	

	8
	ASO (Antistreptolysin O)
	

	9
	CRP (C-Reactive Protein)
	

	10
	Enzyme linked immunosorbant assay.
	

	11
	Latex agglutination test.
	


References

· Medical Lab technology Methods and interpretation – Ramnik Sood

· Medical Lab technology – Praful P Godkar 

· Textbookof Microbiology – Ananthnarayan and Paniker 

· Medical Lab Technology – Kanai Lal Mukherjee 
· Practical Medical Microbiology- Mackie and MacCartney

· Diagnostic Microbiology – Bailey Scott 

· District lab practice in tropical Countries – Monica Cheesebrough 

PAPER III: CLINICAL BIOCHEMISTRY
	Theory
	Subject Code: BMLT-303

	Total Marks for Evaluation: 100
	No. of Credit hours: 120, Credits: 4


Course objective

1. Able to describe diagnostic laboratory, according to the main stages: pre-analytical, analytical and post-analytical.

2. Perform all diagnostic investigation in the lab.

3. Communicate well with the patients for collection of sample.

4. Able to describe diagnostic laboratory, according to the main stages: pre-analytical, analytical and post-analytical.

5. Perform all diagnostic investigation in the lab.

6. Communicate well with the patients for collection of sample.

Course Outcomes (COs)

Co-1-To understand the biochemistry and pathophysiology associated with tests performed in a clinical biochemistry laboratory

Co-2-To analyze the Identify and interpret common result patterns related to pathophysiology in relation to routine clinical biochemistry

Co-3-To demonstrate the principles of the analytical instruments in use in the routine clinical laboratory

Co-4-To evaluate the importance of quality control and assurance to diagnostic work.
	Unit
	Content
	Credit hours

	1
	 Hepatobiliary System 
Heme -Catabolism & fate, Constituents of bile 
Endocrinology
Mechanism of action of hormones, Metabolic & brief biochemical role of hormones of the, Pituitary (GH, TSH, LH, FSH, ACTH)

Thyriod (T3, T4), Pancreas (Insulin, Glucagon), Ovaries & Testes (Estrogen, Progesterone, Testosterone & DHEAS), Adrenal (Aldosterone & Cortisol)
	25

	2
	Principle and Applications of
Enzyme linked Immunosorbent assay (ELISA), Radioisotopes and Radio immunoassay (RIA)
	22

	3
	Hormones Biochemistry

Gastric analysis, Clearance test for renal function

Qualitative  analysis for 

Renal Calculi, Urobilinogens, Barbiturates, T3, T4, TSH, 17-Ketosteroids, Cardiac Profile test,Brief Knowledge about rapid technique in clinical Biochemsitry.
	25

	4
	Quality control & quality assurance and  in Clinical Biochemistry, Terminology of quality control & quality control charts 

Molecular Biology (basic aspects)
Replication, Transcription, Recombinant DNA Technology, Polymerase chain reaction (Principle & applications
	25

	5
	Cancer (basic aspects only)
Oncogenes & Cancer, Free radicals, Tumour markers 
	23


CLINICAL BIOCHEMISTRY PRACTICAL
	Practical
	Subject Code: BMLT-303P

	Total Marks for Evaluation: 50
	No. of Credit Hours: 60, Credits: 2


	S. No.
	   List of Experiments
	Credit Hours

	1
	Principle, procedure of estimation, normal range and clinical significance of 

ALT (Alanine Transaminase)
	60

	2
	Principle, procedure of estimation, normal range and clinical significance of 

AST (Aspartate Transaminase)
	

	3
	Principle, procedure of estimation, normal range and clinical significance of 

Alkaline phosphatase (With mention of its isoenzyme forms)
	

	4
	Principle, procedure of estimation, normal range and clinical significance of 

Acid phosphatase 
	

	5
	Principle, procedure of estimation, normal range and clinical significance of 

CK & CK – MB  (with mention of its isoenzyme forms )
	

	6
	Principle, procedure of estimation, normal range and clinical significance of 

LDH (Lactate Dehydrogenase)
	

	7
	Principle, procedure of estimation, normal range and clinical significance of 

Lipase
	

	8
	Principle, procedure of estimation, normal range and clinical significance of 

Amylase
	

	9
	Estimation of Thyroid hormones (free and total T3 & T4)
	

	10
	Estimation of Sex hormones (testosterone, estrogen, progesterone)
	

	11
	Estimation of Pituitary hormones (growth hormone, TSH, LH, FSH)
	

	12
	Estimation of Adrenal hormones (Cortisol)
	

	13
	Analysis of renal and biliary stones
	

	14
	Method of estimation & assessment of Glucose tolerance test
	

	15
	Method of estimation & assessment of Insulin tolerance test
	


References

· Textbook of Medical Laboratory Technology 
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      Pubilsher:

· Medical Laboratory Technology: A procedure manual for routine diagnostic tests (Vol.I,II& III)

      Author L: Kanai L Mukherjee
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PAPER- IV: MEDICAL AND SURGICAL CONDITIONS
	Theory
	Subject Code: BMLT-304

	Total Marks for Evaluation: 100
	No. of Credit hours: 120, Credits: 4


Course objective

1. Understand the process of history taking, important clinical conditions and their sign and symptoms

2. Identify the correct cause of infectious disease.

3. Communicate very well with the patients and their attendants.

4.  Spread awareness about the infectious and non infectious disease in the community
Course Outcomes (COs)

CO-1-To understand the course of the disease or the effect of a therapy in order to evaluate the success of treatment and the need for additional testing or treatment.

CO-2-To analyze the asymptomatic disease or a predisposition to disease in order to take action to prevent it by modifying a risk factor or to treat it earlier 

CO-3-To demonstrate a diagnosis when symptoms, abnormalities on physical examination, or other evidence suggests, but does not prove, that a disease may be present 

CO-4-Remembering the extent of disease progression or severity and the likelihood of recovery or risk of future adverse health outcomes (e.g., cancer relapse) 

CO-5-To allow accurate and targeted treatment selection tailored to individual needs 

	Unit
	Content
	Credit hours

	1
	Introduction
History taking, General examination of the patient, Filling case –sheet, Common clinical words.
	20

	2
	Diseases and Management
Hypertension
Definition, Causes, Pathology, Clinical factures, Investigation & Management

Hypotension
Definition, Causes, Pathology, Clinical factures, Investigation & management.

Diabetes mellitus
Def, causes, Pathology, Clinical features, Investigation & management.

Diseases of blood
Anaemia, Basics of coagulation Bleeding disorders & Hemophilia.

Respiratory Tract
Pneumonia, Tuberculosis, B.asthma, COPD (Chronic Obstructive Pulmonary Disease), Bronchiectasis, Collapse of lung, Pneumonitis, pleural effusion, pneumothorax, Emphysema thoraces, Cancer lung.
	30

	3
	Diseases of GIT & liver & GB
Reflux Oesophagitis, peptic ulcers, Gastritis, Intestinal Obstruction, Hepatitis, Cirrhosis of liver, Cholecystitis, appendicitis, Hernia, Piles, Fissure, Fistula, Pancreatitis, pancreatic Cancer.

Diseases of Nervous system
Stroke, Meningo-encephalitis, Glasgow coma scale, Epilepsy, head Injury.

Diseases of Urinary tract
Urolithiasis, Benign prostatic hyperplasia, Hydrocoele, Cancer prostate, urethral stricture, Hypo & epi-spadias.

Miscellaneous
Hypo & Hyper Natraemia, Hypo & Hyper kalaemia, Hypo& Hyper Calcaemia.

Infectious diseases
TB, Typhoid, Malaria, Dengue fever, Leprosy, AIDS (Acquired Immuno Deficiency Syndrome), Amoebiasis.
	30

	4
	Management of Injury 
Head injury & Intracranial bleed, D’s of G & O, Caesarian section, fibroid uterus, Cancer uterus, prolapse uterus, PID, Basics about fracture & management, PIVD, Potts spine, Oral cavity tumors.

Eye d’s : Cataract, Glaucoma, ENT (Eye Nose Throat): CSOM (Chronic Suppurative Otitis Media), ASOM (Acute Suppurative Otitis Media), Laryngeal tumor, Nasal poyp, DNS (Deviated Nasal Septum).
	20

	5
	Routes of drug administration
Adverse effects & side effects of drugs, Basic idea of Analgesics: Opioid & NSAIDs (Non Steroidal Anti-Inflammatory Drugs), Basic idea of Drugs use in Cough & expectoration, Basic idea of Drugs use in B.astham & COPD, Basic idea of Drugs used in GIT (Gastrointestinal Tract), Basic idea of Anti Microbials, Basic idea of Anti H-1 Histaminic & Corticosteroids, Drugs used in anaemia, Prevention of cross infection, Code blue, Details of basic life support (BLS) & Cardio – Pulmonary resuscitation (CPR)
	20


  MEDICAL AND SURGICAL CONDITION PRACTICAL

	Practical
	Subject Code: BMLT-B-304P

	Total Marks for Evaluation: 50
	No. of Credit Hours: 60, Credits: 2


	S.No.
	                                          List of Experiments
	Credit Hours

	1
	History taking and general examination if patients.
	60

	2
	Various routes of drug administration
	

	3
	NSAIDs
	

	4
	Details of BLS and CPR
	

	5
	Disease and management of Hypertension and Diabetes Malitus 
	

	6
	Lab diagnosis of Malaria and Dengue
	

	7
	PCR
	


Reference Books

· Medical Surgical Nursing; Kochuthresiamma Thomas; Volume I & II; Jaypee Brothers Medical Publishers(30 October 2017); ASIN-9352701828.
· Textbook of Medical-Surgical Nursing; second south asian edition; Suresh K. Sharma; S. Madhavi; Wolters india Pvt ltd; Standard Edition (1 September 2022)ISBN-10: 9393553289.
PAPER V: ADVANCED LABORATORY TECHNIQUES 
	Theory
	Subject Code: BMLT-305

	Total Marks for Evaluation: 100
	No. of Credit hours: 120, Credits: 4


Course objective

1. Knowledge of all the laboratory procedures, principal of techniques, their significance, maintenance of equipment and report generation of advanced techniques used in diagnostic and research like electron microscope, PCR, monoclonal antibodies, HPLC etc.

2. Perform very well the procedures and generate report of sample with efficiency.

3.  Ability to supervise lab and minimize errors in lab procedures and maintain & improve quality of the lab.

4. Communicate very well with the clinician, patients and others and show the importance of these techniques in the diagnostic and research.

Course Outcomes (COs)

CO-1-To understand the application of scientific method and mathematical analysis

CO-2-To analyze their skills in maintaining data & report writing

CO-3-To evaluate the influences of the equipment on the recorded information Student will gained experience in a wide range of advanced experimental techniques. 

CO-4-Student in laboratory exercises which have significance in industrial, Hospitals and everyday Laboratory applications

CO-5-Student should be able to reliably process, evaluate and interpret the information presented by the above systems

	Unit
	Content
	Credit hours

	1
	Microscopy and Microscopic techniques:

Mechanism, application of light, inverted phase contrast, electron microscope (SEM & TEM), confocal microscope, fluorescence microscope, Micrometry.
	30

	2
	Chromatography Techniques:


TLC and Paper chromatography; Chromatographic methods for macromolecule separation - Gel permeation, Ion exchange, Hydrophobic, Reverse-phase and Affinity chromatography; HPLC and FPLC; Criteria of protein purity, GC.
	25

	3
	Spectroscopy Techniques

UV, Visible and Raman Spectroscopy; Theory and application of Fluorescence spectroscopy; Flow Cytometery, FACS, NMR, PMR, ESR and Plasma Emission spectroscopy 

Protein crystallization; Theory and methods MADI-TOF; Mass spectrometry IR, X-ray Crystallography diffraction in determining molecular structure of proteins.  
	25

	4
	Auto Analyzer in Medical Laboratory 

Cell counter, Coagulometer , Microtome, Apheresis, Blood banking techniques, Cytospin, Automated tissue processor, Continuous culture system, Automated antibiotic sensitivity testing.
	20

	5
	Hybridoma Techniques.








Antibody based diagnosis; Monoclonal antibodies as diagnostic reagents; Production of monoclonal antibodies with potential for diagnosis; Diagnosis of bacterial, viral and parasitic diseases by using; ELISA and Western blot. 
	20


ADVANCED LABORATORY TECHNIQUES  PRACTICAL
	Practical
	Subject Code: BMLT-B-305P

	Total Marks for Evaluation: 50
	No. of Credit Hours: 60, Credits: 2


	S .No.
	                                     List of Experiments
	Credit Hours

	1
	Introduction to Electron microscope 
	60

	2
	Types of centrifuge 
	

	3
	Auto analyzer Hybridoma Techniques
	

	4
	HPLC and Affinity Chromatography
	

	5
	Electrophoresis
	

	6
	Microtome 
	

	7
	ELISA 
	


References:
· Principles of Laboratory Techniques and Methods; Meena Shrivastava; Rajesh Singh Yadav; CBS (1 January 2015); ISBN-13: 978-8123926858.
· Medical Laboratories Management; Sangeeta Sharma; Viva Books- Originals; 2018; ISBN-9789386105417.
· Basic and Advanced Laboratory Techniques in Histopathology and Cytopatholgy; Dey P; Springerl; 2019; ISBN-9789811341014.
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