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1. M.Sc.-MLT degree will be under the Faculty of Medicine of C.S.J.M. University,
Kanpur in the department of Medical Laboratory Technology.

2. Duration of Course :

e M.Sc.-MLT course will be a full time course.

e Duration will be two years.

e The pattern of this course shall be annual. This course shall be divided into two
professional examinations namely M.Sc.-MLT-1% Year at the end of first academic
year, M.Sc.-MLT-2" year at the end of second academic year.

3. Specialization/Discipline

There shall be following specialization/discipline:

¢ M.Sc.-MLT in Clinical Biochemistry

e M.Sc.-MLT in Pathology

e M.Sc.-MLT in Medical Microbiology & Immunology

M.Sc.-MLT Degree will be awarded as per the specialization/discipline of the student
passed.

4. No. of Seats
There shall be 10 seats in each specialization/discipline. Total no. of seats will be
10x3=30

5. Admission.
Eligibility Criteria:
e The students who have passed B.Sc.-MLT Course from any recognized Institutions/
University with minimum of 55% marks (50% for SC/ST)

e Candidates passing B.Sc MLT through Correspondence course shall not be eligible.

Mode of Admission:

e The candidates for admission to this course shall be selected through an entrance test
conducted by the University or on the basis of merit of marks in B.Sc.-MLT or as per
the rule decided by the CSIM University time to time.

6. Medium of instruction:
English shall be the medium of instruction in the class and in the University examination.

7. This Course shall be run under self finance scheme.
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8. Method of Teaching:
The method of teaching adopted shall be a combination of lectures, demonstrations and
practicals by the full time faculty, visiting or part time or guest faculty. Training should
include involvement in hospital/laboratory, experimental work and research studies.
Student admitted in this course should take part in seminars, group discussion, core
demonstrations, journal review meeting and other continuing education programme,
workshop, under graduate teaching activities and community work etc.

9. Course of Study

There are three specialization/discipline in M.Sc.-MLT Course

1. Clinical Biochemistry
2. Pathology
3. Medical Microbiology & Immunology

Subjects in the first year shall be common to all the four specialization/discipline. In the
second year the student will study the subject of his/her specialization/discipline. They will
appear in the examination accordingly.

M.Sc.-MLT —Part-1 (1% Year)

S. ) . Teaching Hours
No. Subjects Subject code Theory | Practical Total
L Biochemistry, Biomedical Techniques & Laboratory MMLT-101 160 160 320
Management
2. Clinical Pathology, Hematology & Immunopathology MMLT-102 160 160 320
3. General Microbiology, Immunology and MMLT-103 160 160 320
Immunological Techniques

4. Research Methodology & Biostatistics MMLT-104 100 - 100
5. Dissertation - - -
6. Teaching Skills/ Seminars/Symposia/Journal Club ete.” - - 260

Total Hours 1320

* Not included in University Exam
M.Sc.-MLT —Part-2 (2" Year)
Specialization/Discipline—- Clinical Biochemistry
S. . . Teaching Hours
No. | Subjects Subject code ™ Tpeory | Practical | Total
1. Clinical Biochemistry MMLT-201B 160 160 320
2. Endocrinology, Tumor Markers & Automation MMLT-202B 160 160 320
3. Dissertation MMLT-203 - - -
4. Teaching Skills/ Seminars/Symposia/Journal Club etc.* - - - 260
5. Clinical Lab Practices* - 440
Total Hours 1340

* Not included in University Exam
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M.Sc.-MLT —Part-2 (2" Year)

Specialization/Discipline- Pathology

S. ; . Teaching Hours
No. | Subjects Subject code Theory | Practical | Total
1. Hematology & Clinical Pathology MMLT-201P 160 160 320
2. Blood Transfusion MMLT-202P 160 160 320
3. Dissertation MMLT-203 - - -
4. Teaching Skills/ Seminars/Symposia/Journal Club etc.* - - - 260
5. Clinical Lab Practices* - 440
Total Hours 1340
* Not included in University Exam
M.Sc.-MLT —Part-2 (2" Year)
Specialization/Discipline — Medical Microbiology & Immunology
S. . Teaching Hours
No. Subjects Subject code Theory | Practical | Total
1L Systemic Bacteriology, Applied Microbiology and MMLT-201M 160 160 320
Immunology
2. Virology, Mycology & Parasitology MMLT-202M 160 160 320
3. Dissertation MMLT-203 - - -
4. Teaching Skills/ Seminars/Symposia/Journal Club etc.* - - - 260
5. Clinical Lab Practices* - 440
Total Hours 1340

* Not included in University Exam

10. Attendance to appear in the annual University examination :

The permission to appear in annual examination shall be granted to such candidate only
who have fulfill the condition of 75% attendance in each subject separately in theory and
practical as per the university rule.

Regarding attendance requirements students will have to fulfill the condition of 75%
attendance. 15% relaxation in attendance, in exceptional circumstances can be made by
the Vice Chancellor on the recommendation of the Director/Coordinator/Head of the
Institute/Department.

11. Monitoring Progress of Studies
It is essential to monitor the learning progress of each candidate through continuous
appraisal and regular internal assessment. It not only also helps teachers to evaluate
students, but also students to evaluate themselves. The monitoring be done by the faculty
members of the department based on participation of students in various teaching /
learning activities.
(a) Seminar
e Seminars /recent advance presentation will be held every week, however, its
timings are subject to clinical schedule. Topics must be well researched and must
include common knowledge, recent advances, analysis and references.
e PG students should present minimum of two seminars (One in general and one in_~
elective area) and Internal Assessment marks will depend on better topic selegtiOn/
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(b) Clinical Lab Practices

Post graduate students must do:

e Sample collection, storages & analysis of every sample given to them for various
parameters.
They should know proper laboratory management.
They should work on every instrument according to their specialization.
Maintenance and care of the instrument of the laboratory.
They will do hospital/laboratory/blood bank postings for training & skill
development.

(¢) Teaching Skills

Candidates should be encouraged to teach undergraduate students if any. This
performance will be based on assessment by the faculty members of the department
and from feedback from the undergraduate students.

(d) Journal Review Meeting (Journal Club):
The ability to do literature search, in depth study, presentation skills, and use of
audio- visual aids are to be assessed. The assessment is made by faculty members and
peers attending the meeting.

(¢) Work diary / Log Book
Every student shall maintain a work diary and record his/her participation in the
training programmes conducted by the department such as journal reviews, seminars,
etc. Special mention may be made of the presentations by the candidate as well as
details of clinical practice, if any conducted by the candidate by the student.

(f) Mid Term Examination/Class Test/Assignments
There will be half yearly examination on the students of every academic year. Various
class test may be taken by the department and assignments may be given to students
on various topics. Marks of half yearly examination will be included in internal
assessment.

(g) Records
Records, log books and marks obtained in half year exam/tests will be maintained by
the Head of the Department and will be made available to the University.

Dissertation:

Every candidate pursing M.Sc.-MLT degree course is required to carry out research
work on a selected research project under the guidance of a recognized postgraduate
teacher. The results of such a work shall be submitted in the form of dissertation.
Topic for dissertation shall be assigned by the guide.

Fulltime recognized PG Teacher/Guide from other institute can act only as a co-guide,
If the subject of Thesis entails collaboration with other departments or specialties, the
collaborative portion of the work will be supervised by Co-Guide, designated by the
University Institute of Health Sciences in consultation with the Guide. Where a Co-

Guide is involved, the Thesis will be certified jointly by the G(téid,\ey\ﬂdc.
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Every candidate shall submit synopsis to the University in the prescribed Performa
containing particulars of proposed dissertation work, within 6 months from the date of
commencement of the course on or before the dates notified by the university. The
synopsis shall be sent through the proper channel. Such synopsis will be reviewed and
the university will register the dissertation topic.

No change in the dissertation topic or guide shall be made without prior approval of
the university. Guide will be only a facilitator, advisor of the concept and hold
responsible in correctly directing the candidate in the methodology and not
responsible for the outcome and results.

The dissertation should be written under the following headings.
1. Introduction

2. Aims or objectives of study

3. Review of literature

4. Material and methods

5. Results

6. Discussion

7. Conclusion

8. References

9. Master and Chart & Table (If Applicable)

10. Annexure (If Applicable)

The written text of dissertation/ research project shall not be less than 50 pages and
shall not exceed 120 pages excluding references, tables, questionnaires and other
annexure. It should be neatly typed in double line spacing on one side of bond paper
(A4 size, 8.27" x 11.69") and bound properly. Spiral binding should be avoided. A
declaration by the candidate for having done the work himself should also be
included, and the guide, head of the department and Director/Coordinator of the
institute shall certify the dissertation/ research project.

Every candidate is required to give power point presentation before final submission
of dissertation. Four copies of Dissertation/research project shall be submitted to the
university, through proper channel, along with a soft copy (CD), 6 months before the
final examination. It shall be assessed by two examiners appointed by the university,
one internal and one external. There will be a power point open presentation of the
submitted dissertation as per the schedule given by the university. This presentation
shall be jointly evaluated by external and internal examiner as per the criteria given

below:

Objective(s) of the work done 50 Marks

Methodology adopted 100 Marks

Result and Discussion 100 Marks

Conclusion & outcome 50 Marks
Total 300 Marks

To pass in the dissertation a student must secure 150 marks.
If the student failed to secure the minimum passing marks he will resubmit the
dissertation 1% month before the supplementary exam.

13. Guide:

L Eligibility to be a guide
(a) Full time faculty involved in teaching in the same department/institute or in the

colleges or institution where he or she is working. /
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(b) Academic qualification and teaching/professional experience for cach branch
For M.Sc.-MLT in Clinical Biochemistry

MBBS, MD (Medical BiochemistryMBBS, M.Sc. (Medical/Clinical
Biochemistry with 02 years teaching/professional experience.

Or

MBBS, Ph.D. (Faculty of Medicine) with 2 years teaching/professional experience
in related subject.

Or

MBBS/Ph.D.(Life Science) with 5 years teaching experience in related subject.

Or

M.Sc. (Medical/Clinical Biochemistry) or M.Sc.-MLT in Clinical Biochemistry
with 05 years of teaching experience after the postgraduate qualification in a
teaching institute.

For M.Sc.-MLT in Pathology

MBBS, MD (Pathology) with 02 years teaching/professional experience.

Or

MBBS, Ph.D. (Faculty of Medicine) with 02 years teaching/professional
experience in related subject.

Or

MBBS with 5 years teaching experience in related subject.

Or

M.Sc.-MLT in Pathology or related subject with 5 years teaching experience after
the post graduate qualification in teaching institute.

For M.Sc.-MLT in Medical Microbiology & Immunology

MBBS, MD (Medical Microbiology)/M.B.B.S, M.Sc.-in Medical Microbiology
with 02 years teaching/professional experience.

Or

MBBS, Ph.D. (Faculty of Medicine) with 02 years teaching/professional
experience in related subject.

Or

MBBS with 5 years teaching experience in related subject.

Or

MBBS/Ph.D.(Life Science) with 5 years teaching experience in related subject.

Or

M.Sc. (Medical Microbiology) or M.Sc.-MLT in Microbiology and Immunology/
related subject with 5 years teaching experience after the post graduate
qualification in teaching institute.

The Vice Chancellor of the University can appoint a person as a guide whom he/she

considers suitable.

IL. Age of Guide
The age of guide should not exceed 62 years or as per university norms.

III. Guide student ratio
1:5

A recognized guide shall supervise dissertation work of not more than 5 students per

academic year.
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IV. Change of Guide
In the event of registered guide leaving the department/institute or in the event of death of

guide, guide may be change with prior permission from the university.

14. Examination :

There shall be an annual University examination at the end of each academic year in the
form of theory papers examination and practical examinations. The candidate shall be
required to appear in every subject as specified in the course structure for each year.

Duration of Examination :
Each theory paper examination shall be of three hours duration.

Examiners :

The board of examiners for theory papers examination shall consist of 50% internal and
50% external examiners and for practical examination there should be one external
examiner and one internal examiner (of the institute). All examiners shall be decided by
honorable Vice Chancellor of the University.

Evaluation :
The answer books of the annual University examination shall be evaluated as per the

university rules.

" B "
Regulations : Scheme of Examination

M.Sc.-MLT —Part-1 (1% Year) University Examination
(Common to all specialization/discipline)

S. " THEORY MARKS PRACTICAL MARKS T
No | Subjects f:g:eﬂ Theory | Internal Minimum Internal Minimum m‘m;s
: ar
. Paper Assessment Total marks Practical Assessment Total Marks
Biochemistry,
Biomedical Techniques
| & Laboratory MMLT-101 80 20 100 50 80 20 100 50 200
Management
Clinical Pathology,
2. | Hematology & MMLT-102 80 20 100 50 80 20 100 50 200
Immunopathology
General Microbiology,
Immunology and
3. R—S MMLT-103 80 20 100 50 80 20 100 50 200
Techniques
Research Methodology
4. & Biostatisties MMLT-104 80 20 100 - - - - - 100
Grand Total 700

M.Sc.-MLT —Part-2 (2" Year) University Examination
Specialization/Discipline- Clinical Biochemistry

S. THEORY MARKS PRACTICAL MARKS Total
No | Subjects Subject code [ Theo I o
ry | Internal Minimum 5 Internal Minimum marks
. Pa Assessment Total | marks Frassey) Assessmen! Total Marks
Clinical MMLT-
1. Biochemistry 201B 80 20 100 50 80 20 100 50 200
Endocrinology, MMLT-
2. | Tumor Markers & 202B 80 20 100 50 80 20 100 50 200
Automation
3. | Dissertation MMLT-203 - - - - 300 150 .| 300
Grand Total | 700
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M.Sec.-MLT —Part-2 (2" Year) University Examination

Specialization/Discipline— Pathology

THEORY MARKS PRACTICAL MARKS

S. _ Total
-No Subjects Subject code 'l[":;:rry }::g;:;em Total :::l::::lllﬂ Practical m;;ent Total &h:;um marks
L | el & gy | MMLT-201P | 80 20 100 50 80 20 100 50 200
2._| Blood Transfusion MMLT-202P | 80 20 100 50 80 20 100 50 200
3. | Dissertation MMLT-203 - = - g = 2 300 150 300

Grand Total | 700
M.Sc.-MLT —Part-2 (2™ Year) University Examination
Specialization/Discipline— Pathology
S. . THEORY MARKS PRACTICAL MARKS Total
N Subieccode | Theory T Mternl [ Tomt [ e | Practct] Ao emens| T | Maria | ™™
Systemic Bacteriology,

1. | Applied Microbiology | MMLT-201M | 80 20 100 50 80 20 100 50 200

and Immunology

2. },’;‘r';’sﬁ'gy“"'“ﬂ& MMLT202M | 80 20 100 50 80 20 100 50 200

3. Dissertation MMLT-203 - - - - - - 300 150 300

Grand Total 700
Internal Assessment
e It will be for theory and practical both.
e It will be done through the whole year.
e Candidate must obtain at least 35% marks in theory and practicals separately in internal
assessment to be eligible for the annual university examination.
e Internal assessment (Theory) will be done as follows :
a) Seminars/Symposia/Journal club/Assignment/
Clinical presentation = 10 marks
b) Mid-term examination = (05 marks
c) Attendance/Teaching Skills = 05 marks
Total = 20 marks
e Internal assessment (Practical) will be done as follows :
a) Lab work Presentation /Clinical Lab Practices = 10 marks
b) Practical Training Skills = (05 marks
c) Laboratory Manual/Attendance = 05 marks
Total = 20 marks
e Internal assessment of subjects without practical will be done as :
a) Assignments/ Projects/ class test/ Presentations = 10 marks
b) Mid Term examination = 05 marks
c) Attendance = (05 marks
Total =20 marks




Criteria for Passing

e A candidate is declared to have passed University examination in a subject, if he/she
secures 50% of the marks in theory and 50% in practicals separately. For computation of
50% marks in theory, the marks scored in the internal assessment (theory) shall be added
to the University conducted written examination and for passing in practical the marks
scored in University conducted practical examination and internal assessment (practical)
shall be added together.

Grace Marks:

e If a candidate fails in one subject (theory only) in the annual University examination, five
grace marks will be given to the candidate by the University before the declaration of
result.

e Candidate failing in practical examination will be considered as failed.

Supplementary Examination:

e A candidate failing in a subject but securing at least 30% aggregate marks will be
required to appear in the university examination after 3 months in that subject/ subjects
while attending classes of next year. Those who secure less than 30% aggregate marks
will be required to appear in all the subjects.

e If the candidate fails in supplementary examination his/her session will be shifted by one
year. The candidate will have to take admission in the previous year and pay the tuition,
examination and other fee for the academic year. He/she will have to appear in all the
subjects in the examination.

e Supplementary examination will be held not earlier than 3 months and later than 6 months
from the date of annual University examination.

Maximum duration for completion for course
e A candidate shall complete the course within four years from date of admission failing
which the candidate will be discharged.

Division:
e Candidate will be awarded division at the end of 2™ academic year as follows:
- Distinction - 75% and above marks in any subject.
- First division - 60% and above in the aggregate of marks of all subjects
. Second division- 50% or more but less than 60% in the aggregate of marks of all
subjects.

Degree:

o The degree of M.Sc.-MLT course of the University shall be conferred according to
specialization/discipline on the candidates who have pursued the prescribed course of
study for not less than two academic years and have passed examinations as prescribed
under the relevant scheme.

ncY
Fee Structure
Tuition Fee, Examination fee and other fees - As decided by the University from time to
time.
Security Deposit/ Caution Money (Refundable after completion of the course): As

decided by the University from time to time. \/ W
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Syllabus

Master of Science in Medical Laboratory Technology (M.Sc-MLT)

M.Sc.-MLT -First Year
Biochemistry, Biomedical Techniques & Laboratory Management
Subject Code : MMLT-101 4
Theory- Min. Hrs -: 160 Hrs., Practical- Min. Hrs -: 160 Hrs., ; !
THEORY

A - BIOCHEMISTRY
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B: -BIOMEDICAL TECHNIQUES
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PRACTICAL
CLINICAL BIOCHEMISTRY
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BIOMEDICAL TECHNIQUES
C

LABORATORY MANAGEMENT
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Master of Science in Medical Laboratory Technology (M.Sc-MLT)

M.Sc.-MLT -First Year
Clinical Pathology, Hematology & Immunopathology
Subject Code : MMLT-102
Theory- Min. Hrs -: 160 Hrs., Practical- Min. Hrs -: 160 Hrs.,

THEORY

A. CLINICAL PATHOLOGY
1 Collection, transport, preservation and processing of various clinical specimens
2. Urine examination, Physical, chemical and microscopic.
3 Test for haemosiderin pigment.
4 Renal function tests.
3 Stool examination

e collection of specimen of feaces

e Macroscopic (Naked eye) inspection

e Concentration method, Flotation method.
e Microscopic examination

e Chemical examination

e  Strip method

]

Test for Occult blood — Benzidine Test
6. Sputum examination —
e collection of specimen
e Physical examination
e Microscopic — Gram’s stain, Ziehl Neelsen stain for AFB
e Chemical examination
7. Gastric analysis
Indications, contra indications. Method of collection. Fasting gastric juice — Macroscopic
and microscopic examination.
e Fractional test meal
e Augumented Histamin test
e Hollander’s test
8. Cerebrospinal fluid analysis
Method of obtaining CSF, indications, contra indications.
Examination of CSF :
e Physical examination
e Biochemical examination
e Microscopic examination
a. Cytological examination
b. Bacteriological examination
9. Body fluids
Microscopic examination of Pleural, Pericardial, synovial, ascitic and peritonial fluid.
10. Pregnancy Test- Method, interpretation.

B. HEMATOLOGY (\}\/
1. Haemotopoesis — Origin, development, function and fate of blood cells.

2. Erythropoiesis — Origin, development of RBCs, biosynthesis of Hb, control of Erythropoiesis.
3. Disorders of Red blood cells, Erythrocyte Indices, Red cell inclusion bodies
4. Anaemia-
Definition, Pathophysiology, classification -morphologic and Etiologic classification and
clinical features. Investigations in a case of anaemia.
Morphologic — Microcytic hypochromic anaemia, macrocytic anaemia.
Haemolytic anaemias — Definition, classification, clinical features.

T
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C. IMMUNOPATHOLOGY

PRACTICAL

A. CLINICAL PATHOLOGY
1.Urine examination - microscopic.
Urine Test for haemosiderin pigment.
2. Stool examination —
i. Macroscopic examination
ii. Concentration method, Flotation method.
iii. Microscopic examination
iv. Benzidine Test- for occult blood

3. Sputum cxamination - Macroscopic, Microscopic and AFB Staining
4. Examination of Cerebrospinal fluid [CSF] and body fluids.

5. Pregnancy Test

6. Examination of Semen-Microscopic.

B. HEMATOLOGY

1. Blood collection. Anticoagulants used in Hematology

2. Red cell indices

3. E.S.R. PCV, Platelet count, Absolute Eosinophil count

4. Reticulocyte count

5. Stains used in Hematology

i.  Preparation of blood film
ii. Preparation of Leishman’s stain, Giemsa stain and MGG stain

6. Peripheral smear staining by Leishman’s stain. Interpretation of peripheral smear. Differential

count.
7. Microcytic hypochromic anemia —

Investigations including serum Iron & TIBC
Macrocytic anemia- Investigations including B12 & folate assay, schilling test
Hemolytic anemia- General Lab investigations

RS o

g
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10. Hemolytic anemia- Special Tests.

1.
ii.
iii.
iv.
V.
vi.
Vii.

Osmotic fragility test

Alkali denaturation test

Sickling test

Hb electrophoresis

Investigations of G6PD deficiency
Autoimmune hemolytic anemia investigations
Coomb’s test

11. Blood Parasites
12. Bone marrow — preparation of bone marrow smears, Trephine biopsy smears
Staining of B.M Aspiration Smears. Demonstration of Iron stain
13. Leukemia - Interpretation of Peripheral smear in Leukemia.
Cytochemical stains — Demonstration
14. Haemorrhagic disorders

i
il.
iii.
iv.
V.
Vi.
vii.
viii.
ix

Collection and anticoagulants used — Demonstration
BT, CT — Demonstration

PT, INR, APTT, TT- Demonstration

Mixing experiments — Demonstration

Test for D-Dimers- Demonstration

Assay of coagulation factors - Demonstration
Factor VIII: C Inhibitor Study — Demonstration
Urea Solubility Test for Factor XIII- Demonstration
Fibrinogen assay - - Demonstration

15. Thrombotic work up - Demonstration
Investigation for Antiphospholipid Antibody- Demonstration
16. Automation in hematology - demonstration
17. Cleaning of glassware
18. Preparation of Stains, Reagents, Diluting fluids.

C. IMMUNOPATHOLOGY

1. Serological tests (Screening &diagnostic) used in different pathological conditions.
2. Delayed type hypersensitivity testing.

3. Detection of tumor & cancer markers.

4. Histocompatibility testing.

5. Blood grouping & cross matching.

6. Coomb’s Test - Direct & Indirect.

7. Setting up of Immuno histochemistry lab.

“ w
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Master of Science in Medical Laboratory Technology (M.Sc-MLT)

M.Sc.-MLT -First Year

General Microbiology, Immunology and Immunological Techniques
Subject Code : MMLT-103
Theory- Min. Hrs -: 160 Hrs., Practical- Min. Hrs -: 160 Hrs.,

THEORY
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B. IMMUNOLOGY AND IMMUNOLOGICAL TECHNIQUES

Cells
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M.Sc.-MLT -First Year

Research Methodology & Biostatistics
Subject Code : MMLT-104
Theory- Min. Hrs -: 100 Hrs.
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BIOSTATISTICS
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o M.Sc.-MLT —First Year
- Teaching Skills/Seminars/Symposia/Journal Club etc.
(Common to all specialization/discipline)
Min. Hrs -: 260 Hrs.

26
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M.Sc.-MLT —Second Year

- Clinical Biochemistry
Subject Code : MMLT-201B
Theory- Min. Hrs -: 160 Hrs., Practical- Min. Hrs -: 160 Hrs.,

THEORY

3. LIPID METABOLISM AND LIPOPROTEIN DISORDERS.
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PRACTICAL

Clinical Biochemistry Practical

Anti Coagulants.

Blood Specimen Collection.

Protein precipitants.

Estimation of blood sugar by Folin wu method & Glucose Oxidase Method

Estimation of blood urea.

Estimation of blood uric acid.

Estimation of serum creatinine.

Estimation of total serum protein.

Estimation of Inorganic phosphorous.

Estimation of Cholesterol/HDL/LDL Cholesterol.

Estimation of Serum Triglyceride

Estimation of Serum Calcium

Estimation of Serum Bilirubin- total & direct

Estimation of Alkaline & Acid Phosphatase

Estimation of SGOT, SGPT, GGTP

Estimation of LDH

Estimation of serum — total protein

Estimation of serum — Albumin

Estimation of CK Nac

Estimation of CK MB

Estimation of Sodium

Estimation of Potassium

Estimation of Phosphorus

Estimation of Iron Profile

Estimation of Hemoglobin

Estimation of Hexagon Troponin +

Estimation of Magnesium

Estimation of Blood Urea Nitrogen

Estimation of Vitamin D

Estimation of Serum Amylase

Estimation of Fe binding Capacity

Estimation of 17-Ketosteroids in urine

Estimation of Serum chloride, HCO3, pH, PO, PCO; blood gas analysis
29



rafat
Highlight

rafat
Highlight

rafat
Highlight

rafat
Highlight

rafat
Highlight

rafat
Highlight

rafat
Highlight

rafat
Highlight

rafat
Highlight

rafat
Highlight

rafat
Highlight


- Subject Code : MMLT-202B
Theory- Min. Hrs -: 160 Hrs., Practical- Min. Hrs -: 160 Hrs.

THEORY

e
3 L
o M.Sc.-MLT —Second Year
> Endocrinology, Tumor Markers & Automation

ESSMENT OF THYROID FUNCTION
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AUTOMATION AND POINT OF CARE TESTING (POCT)
FREE RADICALS AND ANTIOXIDANTS

AUTOMATION

31
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PRACTICALS
ENDOCRINOLOGY
Estimation of T3
Estimation of T4
Estimation of TSH
Estimation of FSH
Estimation of LH
Estimation of hCG
Estimation of Cortisol
Estimation of Progesterone
Estimation of Testosterone

N0 00 = O s A B

TUMOR & CANCER MARKERS:
1. Estimation of Alpha feto proteins (AFP)
2. Estimation of Carcino embryonic antigen (CEA)
3. Estimation of CA- 125
4. Estimation of Prostate specific antigen (PSA)
5. Estimation of CA-15-3

OTHER ELISA TESTS
1. Test for HIV
2. Test for Hepatitis B (HBsAg)
3. Test for Hepatitis (HCV)
4. Malaria antigen

M.S¢.-MLT (Clinical Biochemistry)
REFERENCE BOOKS:
1. Strayer H.Gerjmetal-W.H.Freeman and company New York.
2. Lehnineger’s Principles of Biochemistry — Lehnineger. A.L., Nelson. D.L., Eral-C.B.S.
- Publishers and distributors, New Delhi.
Harper Illustrated Biochemistry — Murray R.K. Grannar, D.K. Mayes-P.A. Eral, McGrawHill.
Medical Biochemistry — N.V. Bhagavan -Academic Press.
Text Book of Biochemistry — A.S. Saini, C.B.S Publishers and distributors.
Teitz fundamentals of Clinical Chemistry — Burtis. C.A. Ashoowd E. R. — Har Court (India)
Ltd.
Varley’s Practical Clinical Biochemistry — Gowenlock and Bell William Heinemann.
Text Book of Biochemistry with Clinical Correlations — Devlin T.M. Wiley Liss, New York.
Clinical Physiology of Acid-Base balance and Electrolyte disorders — Rose. B.D — Mcgraw-
Hill International edition New York.
10. Methods in Bio-Statistics for Medical students — Mahajan. B.K. Jaypee brothers Medical
Publishers, New Delhi.
11. Manual of Practical Biochemistry for M.B.B.S —S.K.Gupta, Veena Singh Ghalaut- Arya
publishing Company, New Delhi.
12. Clinical Chemistry — Theory analysis and Correlation — Kalpan. L.A. and pesse. A.G- C.V.

Moslay and Company St. Louis, M.O.

13. Principles of Biochemistry — CBS Publishers — Lehninger, Nelson, Cox.
) Ch&f?md/2f$§§f&k
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M.Sc.-MLT —Second Year

Hematology & Clinical Pathology
_ Subject Code : MMLT-201P
Theory- Min. Hrs -: 160 Hrs., Practical- Min. Hrs -: 160 Hrs.

THEORY

HEMATOLOGY
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CLINICAL PATHOLOGY
Histopathology
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b. Reticulin stain
c. PAP staining- components & methods.

6. useum Techniques _
a. The mounting of pathological specimens - Introduction., Preparation of specimen,
Fixation of specimen- Kaiserling solution-1 & Kaiserling solution-2
b. Precaution taken for the Fixation of Specimens.
c. Storage of Specimens.
~ d. Mounting of Museum Specimens.
e. Routine Mounting of Specimens.
f. Filling and Scaling.
PRACTICAL

Histopathology

1. Microtome, instrument, principle, use in section cutting, parts and working of commonly used
microtome, different kinds of microtome, rotary, base sledge, sliding, low temperature
microtome, cryostat, microtome knives, homing and stropping knives.

2. Fixation of tissue, different kind of fixatives, sample fixative, compound fixative, formaldehyde,
mercuric chloride, osmium, Picric acid, alcohols, other acids, formalin, buffered formalin, osmic
acid, zenleer soln, he; ly’s soln, cytological fixatives, nuclear fixatives, fixation of smear etc.,
decalcification, method of decalcification, assessment of decalcification, soln for decalcification.

3. Processing of tissue, dehydration, impregnation in the wax, manual and automatic tissue
processor, gelatin embedding, celloidin embedding, double embedding, cytological fixatives,
preparation of different smears, vaginal, sputum, membrane.

4. Section cutting of paraffin sections, section preparation from frozen sections, fixing of tissue to
slide, preparation of celloidin section and fixation. Staining techniques, natural dyes, synthetic
dyes, basic and acidic dyes, haematoxylin staining, Pap, flicker & Conn, methanamine silver
nitrate, ziehl neelsen’s stain, propylene glycol sudan technique, papanicolaou, harn’s alum,
Haematoxylin, acridine orange technique.

5. H&E Staining

6. PAP Staining

o
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M.Sc.-MLT —Second Year

Blood Transfusion
Subject Code : MMLT-202P
Theory- Min. Hrs -: 160 Hrs., Practical- Min. Hrs -: 160 Hrs.

THEORY

2. BLOOD TRANSFUSION

3. BLOOD DONATION

4. BLOOD COLLECTION

6 /
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5. TESTING DONOR BLOOD

BT

6. BLOOD DONOR RECORDS

7. STORAGE & TRANSPORT

9. COMPATIBILITY TESTING

10. BLOOD COMPONENTS

m——

11. BLOOD TRANSFUSION REACTIONS

37 (ﬁt/ %
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General condition
Equipment
Reagents
e Donor processing
22 .Drugs control regulation and Blood Bank

PRACTICAL

1. Blood grouping —

ABO grouping

Forward grouping (slide & tube method)

Reverse grouping — preparation of pooled A, B & O cells
Grading of Reaction. Other methods of grouping.

ABO antibody titration, Cold antibody titration.

2. Rh grouping & Rh typing (slide & tube method)
¢ Du Testing
e Rh —antibody titration
3. Antiglobulin Testing
e Direct and Indirect
e  Preparation of Coomb’s Control Cells.
4. Compatibility Testing
e Selection of blood
e Crossmatching Technique — Major, Minor, Saline, Albumin, Coomb’s
¢ Emergency —Cross matches
5. Blood Collection
¢ Donor selection
¢ Blood collection [Phlebotomy]
e Post donation Care
6. Preservation and Storage of blood
7. Preparation and Storage of blood Components
e Packed Cells ,Fresh Frozen plasma [FFP], Platelet Concentrate, Cryoprecipitate
e Component transfusion — selection of blood group
8. Crossmatching in Special Situations
9. Exchange transfusion —  selection of blood group
10. Autoimmune haemolytic anaemia
11. Investigation of Blood Transfusion reaction
12. Testing for transfusion Transmitted Diseases
e Elisa-HIV,HBsAg ,HCV

e VDRL Test
e Malaria
13. Quality control — Methods
e Reagents
e Test methods %
e Products
e Documents (u/
e Equipment

14. Apheresis procedures - Types of pheresis, Machines and Techniques.
15. Biomedical Waste management
16. Orientation of a blood bank
17. Blood Bank Administration
e Record keeping

» Computerization in blood transfusion services ' /
. ) da’ﬂ/ . }/V



M.Sc.-MLT (Pathology)
REFERENCE BOOKS:

HEMATOLOGY & CLINICAL PATHOLOGY

Clinical Haematology, Illustrted — Colour Atls Victor Hoffbrand, John E Peth’t.
Practical Haematolgoy —Dacie, Lewis.

Haematology — Williams

Wintrobe clinical haematology Vol- 1.

Wintrobe clinical haematology Vol- II.

Lynch’s Medical Lab — Technology Latest edition

Clinical Diagnosis & Management — Todd & Sanford.

Medical Laboratory Technology by Sood, Jaypee Brothers.

Clinical Haematology in Medical Practice — G.C. Degruchy.

Y000/ ok @ Chvghips 1D 1

HISTOPATHOLOGY

1. Atlas of Histopathology, J.P.

2. Histopathology, Guy Orchard

3. Histopathology, William Stewart.

4. Histotechnology, Freida L. Carson.

5. Forensic Histopathology, Darin P. Trelka.

6. Diagnostic Criteria Handbook in Histopathology, P.J. Tadrous.

BLOOD TRANSFUSION

Technical manual — AABB

The Clinical use of Blood Handbook, WHO

ABO Rh system — Ortho diagnostics

Compatibility testing — Ortho diagnostics

Compendium of transfusion medicine, Fr. R. N. Makroo.

Blood transfusion in Clinical Medicine — Mollision.

Blood group Serology, Theory, Techniques, Practical application — K.E.Bcorman, B.E Dodd, P.J.

Lincoln.8.Technical Manual, AABB.

9. Rossi’s Principles of Transfusion Medicine, Toby L.Simon ,Walter H Dzik,Edward L. Snuder , Christopher
P. Stowell Ronald G. Strauss, Lippincott.
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M.Sc.-MLT —Second Year

Systemic Bacteriology, Applied Microbiology and Immunology
Subject Code : MMLT-201M
Theory- Min. Hrs -: 160 Hrs., Practical- Min. Hrs -: 160 Hrs.

THEORY

SYSTEMATIC BACTERIOLOGY & APPLIED MICROBIOLOGY

L.
2.

%
8.
9
10.
11.
12.
13.
14,

15

Normal flora of the human body.
Collection transport, processing of specimens of diagnosis of bacterial, viral and fungal
infection in the following cases. Respiratory tract infections, gastrointestinal tract infections,
genital tract infections, CNS infections wounds and abscesses, Eye, ear and sinus infections,
infections of the blood, tissue samples for culture.Biological safety in clinical laboratory,
quality control, modern techniques employed in clinical laboratory.
Nosocomial infections: Epidemiology, bacterial and viral infections, infections in paedriatic
patients, surveillance and control programmes, organizations and associations involved, role
of microbiology lab in prevention and control, devices associated intravascular infections and
its control, device associated intravascular infections and its control, sterilization,
disinfections and antisepsis in hospitals.
Respiratory tract infections: Upper respiratory tract: aetiology, transmission, pathogenesis,
epidemiology and clinical features of following:
Common cold, Pharyngitis and Tonsillitis, otitis and sinusitis, acute epiglottitis, oral
cavity infections, laryngitis, and tracheitis, diphtheria.
Lower respiratory tract- whooping cough, bronchitis, RSV infections, Bacterial
diagnosis of respiratory tract infections.

. Urinary tract infections and sexually transmitted diseases- Bacterial, viral and fungal

infections of the urinary tract, etiology, pathogenesis, transmission, clinical features and
diagnosis of syphilis, gonorrhoea, Chlamydial infections, HIV, bacterial, Vaginosis, genital
herpes, papiloma virus infections, opportunistic STDs.

Gastrointestinal tract infections: etiology, pathogenesis, clinical features, and diagnosis of
diarrhoel diseases (bacterial and viral), H.pylori, food poisoning, parasites in the GI ftract,
systemic infections from GI tract.

Central nervous system infections: meningitis caused by bacteria, viruses, fungi and protozoa,
viral encephalitis, brain abscesses, tetanus, botulism.

Infections of the skin, ear and eye: Etiology, transmission, diagnosis and prevention.
Microbiology of air, water and mild: common pathogens encountered, methods for
microbiological analysis, methods for purification.

Identification of Non-fermenters- Pseudomonas, Acinetobacter, Stenotrophomonas
Commercial kit systems-API, Automated and semi-automated identification systems-
BACTEC, Vitek

Quick screening methods, Chromogenic agar media

Bacteriology of Milk, Water and Air

Molecular biology techniques for characterization of microbes and viral agents.
Bacteriological and viral serology.

Bacteriological and viral syndromes or diseases:

epidemiology, main clinical signs, basis for biological diagnosis, treatment.

e Meninged syndrome.

Septicaemic syndrome.
Urinary and genital infections.
Bacteriological and viral diarrhoeas.

Respiratory infections.

Human acquired immunodeficiency syndrome.
Sexually transmitted diseases.

Hepatic virus infections.

© e Y

Cytomegalovirus infections | /



IMMUNOLOGY

1.

b

History of immunology, innate and acquired immunity, mechanisms of innate immunity
inflammation-inflammatory cells, mediators, inflammatory response types, antigens, cells and
organs of immune system, evolution of immunity.
Immunoglobulin: Structure and function, classes and subclass-Cryoglobins, immunoglobulins
genes -Organisation and expression, antibody diversity, class switching, monoclonal
antibodies-hybridoma technique and MAB production, application in biomedical research,
clinical diagnosis and treatment.
Immune Response: Clonal selection theory and related theories, primary and secondary
response, humoral and cell mediated response, antigen processing and presentation, role of
accessory molecules, MHC-structure and role in antigen presentation, MHC genes, maturation
activation and differentiation of B cells and T cells, lymphocyte trafficking, TCR-structure and
generation of diversity, cytokine properties and function, cytokine receptor, therapeutic uses,
ADCC, NK cell regulation of immune response, advances in the development of vaccines (eg.
Haemophilus B conjugate, Pertusis, Cholera, Malaria, Hepatitis B, Polio, HIV, Antitumour)
adjuvants.
Compliment system: function, compliment receptors, activation pathways, control mechanisms,
role in inflammation, kinin cascade, kinnins in disease.
Immunity against bacteria: Virus, Fungi and Parasites.
Immunological methods in clinical laboratories: Method interpretation and application of the
following.

Double diffusion in agar

Single radial immuno diffusion

Electrophoresis and immunoelectrophoresis

Chromatography

Ion exchange

Affinity (gel)

RIA

Elisa

Western blotting

Detection of immune complexes, ncphelomeﬂ’y

Immunoflouresence

Agglutination test direct and indirect
. Haemagglutination and haemagglutination inhibition

Complement assays-CFT

Hemolytic assays

Detection of cellular immunity-delayed hypersensitivity skin test

Assays for lymphocytes-T and B cells

Flow cytometry

"FACS '

Mixed lymphocyte culture -

NK cells neutrophil function test

Histocompatibility testing

Auto Immumty - .
Transplantation Immumty _
Tumor Immunity

<EMPUNOTVOBREC AT IFR MO QL0 TP




PRACTICALS

SYSTEMATIC BACTERIOLOGY & APPLIED MICROBIOLOGY
1. Study of normal flora of human body.

2. TIsolation, characterization and identification of pathogens form various clinical specimens.
3. Study of morphological, culture and biochemical characters of common bacterial pathogens
4. Study of antibiotic sensitivity of common pathogens.

5. Study of microbial flora of air in various localities.

6. Microbial analysis of water.

7. Microbial analysis of milk.

8. Procedure of skin clipping for Leprae bacilli.

9. Preservation of stock culture

10. Bacteriology of food

IMMUNOLOGY

Double diffusion technique

Radial immuno diffusion
Haemagglutination inhibition test
Haemagglutination test

Latex agglutination test
Complement fixation test
Immunoelectrophoresis
Countercurrent immunoelectrophoresis
FITC conjugation of antibodies

10 Lymphocyte culture

11. Isolation of lymphoid organs in mice
12. RIA demonstration

R
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M.Sc.-MLT —-Second Year

Virology, Mycelogy & Parasitology
Subject Code : MMLT-202M
Theory- Min. Hrs -: 160 Hrs., Practical- Min. Hrs -: 160 Hrs.

THEORY

VIROLOGY g

Study of the biological properties, pathogenecity, epidemiology, isolation and identification from

clinical specimens, lab diagnosis, treatment and immunoprophylaxis of following viruses :
Parvoviruses, Adenoviruses, Herpes viruses, Pox viruses, Hepatitis viruses, Picorna viruses,
Rota viruses, Orthomyxoviruses, Paramyxoviruses, Rubella virus, Pabies virus, Papova virus,
HIV & Oncogenic viruses.

MYCOLOGY

Study of the following Fungi: Epidemiology, pathogenesis, laboratory diagnosis, treatment and

prophylaxis of the following fungi :
Superficial mycosis Ptyriasis versicolor, Tinea nigra, Tinea piedra, Dermatophytes,
Subcutaneous mycosis Mycetoma, Sporotrichosis, Chromoblastomycosis, Rinosporidiosis,
Lobomyscosis, Systemic  mycosis Histoplasmosis, blastomycosis, Coccididiomycosis,
paracoccididiomycosis, Oppurtunistic mycosis, Crytococcosis, paracoccididiomycosis,
Oppurtunistic  mycosis- Crytococcosis, ~Candidiasis, Aspergillosis, Zygomycosis,
Keratomycosis and Otomycosis, Allergic fungal diseases, Mycotoxicosis.

PARASITOLOGY

Study of morphology, important developmental stages, symptoms, pathogenesis, epidemiology,

diagnosis, treatment, prevention of following parasites :
Entamoeba histolytica, Naeglaria, Giardia, Trichomonas, Balantidium, Isospora,
Crytosporidium, Malarial parasites, Trypanosoma, Leishmania, Toxaplasma gondii,
Pneumocystis carinii, Taenia Echinococcus, Schistostoma, Paragonimius, Diphyllobothrium,
Ascaris, Enterobius, Ancylostoma, Trichuris trichura, Wuchereria, Dracunculus, Trichinella
spiralis.

PRACTICALS

Common diagnostic tests used for detection of viral infections.

Identification of fungal pathogens in clinical specimens.

Diagnostic tests for detection of parasitic infections- methods for demonstration of parasites in
clinical specimens

preparation of blood smear for detection of filarial parasites.

ELISA test HIV & HBsAg.

M.S¢.-MLT (Medical Microbiology & Immunology)

REFERENCE BOOKS:

1. Text book of Microbiology by Ananthnarayan, Orient Longman.

2. Diagnostic Microbiology by Bailey & Scott, Mosby.

Medical Microbiology by Greenwood & Slack; Churchill Livinstone. W

The Short Textbook of Medical Microbiology by Satish Gupte; Jaypee.
Text book of Medical Parasitology by Panikar; Jaypee.
Colour Atlas and Textbook of Diagnostic Microbiology by Koneman, Williams Wilkins.
District Laboratory in Tropical Countries , Monica Cheesbrough, Cambridge.
Mackie & Maccarteney Practical Medical Microbiology; Churchill Livingstone.
Essential Immunology, Roitts & Delves 10® Edition; Blackwel Science.
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M.Sc.-MLT —Second Year

Dissertation
(Common to all specialization/discipline) -
Subject Code : MMLT-203

Dissertation: '

Every candidate pursing M.Sc.-MLT degree course is required to carry out research work on a
selected research project under the guidance of a recognized postgraduate teacher. The results of such
a work shall be submitted in the form of dissertation. Topic for dissertation shall be assigned by the
guide. :

Fulltime recognized PG Teacher/Guide from other institute can act only as a co-guide, If the subject
of Thesis entails collaboration with other departments or specialties, the. collaborative portion of the
work will be supervised by Co-Guide, designated by the University Institute of Health Sciences in
consultation with-the Guide. Where a Co-Guide is involved, the Thesis will be certified jointly by the
Guide & Co-guide. , :

Every candidate shall submit synopsis to the University in the prescribed Performa containing
particulars of proposed dissertation work, within 6 months from the date of commencement of the
course on or before the dates notified by the university. The synopsis shall be sent through the proper
channel. Such synopsis will be reviewed and the university will register the dissertation topic.

No change in the dissertation topic or guide shall be made without prior approval of the university.
Guide will be only a facilitator, advisor of the concept and hold responsible in correctly directing the
candidate in the methodology and not responsible for the outcome and results.

The dissertation should be written under the following headings.

1. Introduction _

2. Aims or objectives of study

3. Review of literature

4. Material and methods

5. Results ’

6. Discussion

7. Conclusion

8. References

9. Master and Chart & Table (If Applicable)
10. Annexure (If Applicable) B

The written text of disseitation/ research project shall not be less than 50 pages and shall not exceed
120 pages excluding references, tables, questionnaires and other annexure. It should be neatly typed in
double line spacing on one side of bond paper (A4 size, 8.27" x 11.69") and bound properly. Spiral
binding should be avoided. A declaration by the candidate for having done the work himself should
also be included, and the guide, head of the department and Director/Coordinator of the institute shall
certify the dissertation/ research project.

Every candidate is required to give power point presentation before final submission of dissertation.
Four copies of Dissertation/research project shall be submitted to the university, through proper
channel, along with a soft copy (CD), 6 months before the final examination. It shall be assessed by
two examiners appointed by the university, one internal and one external. There will be a power point
open presentation of the submitted dissertation as per the schedule given by the university. This
presentation shall be jointly evaluated by external and internal examiner as per the criteria given
below:

Objective(s) of the work done 50 Marks
Methodology adopted 100 Marks
Result and Discussion 100 Marks
Conclusion & outcome 50 Marks
Total 300 Marks G/

To pass in the dissertation a student must secure 150 marks.
If the student failed to secure the minimum passing marks he will resubmit the dissertation
1% month before the supplementary exam.




M.Sc.-MLT —Second Year
Teaching Skills/Seminars/Symposia/Journal Club etc.
(Common to all specialization/discipline)
Min. Hrs -: 260 Hrs.

(a) Teaching Skills

Candidates should be encouraged to teach undergraduate students if any. This
performance will be based on assessment by the faculty members of the department
and from feedback from the undergraduate students.

(b) Seminar
e Seminars /recent advance presentation will be held every week, however, its
timings are subject to clinical schedule. Topics must be well researched and must
include common knowledge, recent advances, analysis and references.
e PG students should present minimum of two seminars (One in general and one in
elective area) and Internal Assessment marks will depend on better topic selection
and presentation.

(c) Journal Review Meeting (Journal Club):
The ability to do literature search, in depth study, presentation skills, and use of
audio- visual aids are to be assessed. The assessment is made by faculty members and
peers attending the meeting.

(d) Work diary / Log Book
Every student shall maintain a work diary and record his/her participation in the
training programmes conducted by the department such as journal reviews, seminars,
etc. Special mention may be made of the presentations by the candidate as well as
details of clinical practice, if any conducted by the candidate by the student.
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M.Sc.-MLT —Second Year
Clinical Lab Practices
(Common to all specialization/discipline)

Min. Hrs -: 440 Hrs.

Clinical Lab Practices

Sample collection, storages & analysis of every sample given to them for various
parameters.

They should know proper laboratory management.

They should work on every instrument according to their specialization.
Maintenance and care of the instrument of the laboratory.

They will do hospital/laboratory/blood bank postings for training & skill
development.
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