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POST GRADUATE DIPLOMA IN LABORATORY
TECHNOLOGY AND INSTRUMENTATION

Regulation

The oxamination shall be conducled at the end of the academic session as
Per schomg of Examination. Duration. division and other conditions are specified
below;
Eligiblllity for Admisslon

A groduate of Science (Biogroup) at least 50% marks in aggregate.

Total number of seals available 20
In general Category - 14
Reserved for SC/ST/PH 3 (SCY+2(ST)+1 {(PH)

{May be modified as per the current resenvation regulation of the university
from time to time.) -

With minimum 50% of marks

Further the university may take decision al any time for admission 1esi
prescribed for the purpose, -

Finimum Puss marks & Duration of course .

The minimum pass marks required in aggregate arc 36% Subject to a
minimun of 25% marks for cach paper subject to this provision that minimum
requirement for a {irst division= 60% second division 50%, All the rest will be
declared lo have passed in the examination.

The duration of course is spread over on one academic year.

There will be no supplenientary Examination, However, if a student fails,
maximum eue chance will be given in the next subsequeat academci session to
pass the examination, but if a student passed in Project/Practical his marks will
be carrted fonward for the next exanunation and thus he s exempted (o reappear
in the Project Report and Practicals in the next subscquent session. There will
be a praclical of 150 marks based on paper L, 11, I1I of 5 hours duration. marks
for cach theory paper will be 100, There will be 50 marks for Project Report.
The maximum time allowed for each paper is three hours in theorv. Project
report will be submitted at the time of practical examination for evaluation
bascd on field observation including educational tour, laboratory exercise eic.
relied to problems of laboratory technology, biomedical insirumentation or
medical Taboratory Technology.

Insirsuction

Medium of instruction in English or Hindi.
Revaluation -

Revaluation of papers is allowed only in any one paper, Revaluation in Projec!
Reporl/ Practicals is not allowed. |

Requirement for Attendance
Minimum altendance is required as per Unaversity rules,
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Examination Fee
Examination fee is prescribed by the university and no camrying forward o

fee is allowed on any ground.

Utilization of Faculty Development Fund,

1. Scholarship for 2 toppers based in the marit of the quahifying examination/
Entrance test, whichever is apphcuble

2. Educational Tour.

3. Hospital/Medical college bused irzining expenses,

4. Literatlure survey based of lotcmel.

Scheme of Examination . Time Max. Marks
Paper - [ General Laboratory Technology 3 hrs. 100
Paper - (I Instrumentation and Maintenance 3 hrs. 100
Paper - ITI Special Paper (any one of the following)
{a) Medical Laboratory Technology 3 hrs. 100
(b) Molecular and Developmental
Biology.Laboratory Technology 3 hrs. 100
Practical based on Paper 1. 11, TI 4 hrs. 50
and project report.

WORKLOAD [ Theory: Six hours per paper per week.
[ Practical: Four hours per paper per week.
111 Project; One hour per week for a group of
four studenis Each,

Paper 1 General Laboratory- Technology
Unit 1

GLT 101 Introduction & importance of icrotechniques, collection, fixatior
and preservations of biological malerial - principle of fixation,
fixalives, and methods of fixalion, post-fixnlion and preservalion,

GLT 102 Preparation of permaneni slides. preparation for mounting,
mounting media and procedure for whole mounis.

GLT 103 Microtomy Principles and tcchniques. Preparation of tissues for thin
and ultra thin sectioning, lixation, dchydration, cleanng. infltration

and embedding.

GLT 104 Staining techniques, principlcs andvanuustypcsnrslruus including

natural and synthetic dyes. o _
GLT 105 1n- toto slaining of biological specimen. Alizarin and Viclona blue

& double staining Techniques.
Unit- 1If |
SLT 106 Epoxy resin embedding technique. Varous types of epoxy resin,
catlyst, accclarators of.
LT 107 Dark room techno ™
and processing nﬂ'

yrinciple and teclv: 313515 of autoradiography.

ey 'f:r [] and time lapse photography developing
* =abig film and printing Autoradiography-

GLT 104

GLT 109

GLT 110

GLT 141

akr iz

GLT 113

GLT 114

GLT L15

MDSU/Syllabus/P.G. Lab. Tech .5

Laboratory Management ;- Laboratory classification desighing and
Layout of hightech laboratories and medical laboralory system
designing snd data management, persunel management. Concepl of
techniclan and 1echnologisi.
Lving Resource material for Biomedical Scicnces Design and tayout
of animal breeding and maintenance centre, care and breeding of
common laboratory animals. Frog, Fish, Drosophila, Mouse animals
laws for biodiversity research laboratories. Preparation of pure culture
of Paramecium, Euglena, Amoeba, Hydra. waler sponges, Planana.
Unit- 111
Principles of photometry (fundamcntals only) colorimetry/
spectrophotometry: Spectro photometer techniques- General
principles; lypes, applications of UV spectrophotometry and
seniautoanalyzer. Application and principles of dry biochemistry
IR spectrophotomctry. curiculardistortion (CPY-specirophotometry
Speciropholometry / Semiauteanalyzer procedurc related lo
estimaltion of proteins, carbohyvdrates. lipids aund nucieic acids of a
given samples.
Analytical separation in¢thods (Fundamentat only). Chromatovraphy
. General principle, classification, application and types of column.
thin Layer chromalography. partition chromatography, gas liquid,
affinity, RPCEAThphPerfe Hﬂﬂ!?rﬁﬁtmttmndfhmmulogmphﬁ—
UNIT-TV
Eleclrﬂphnrm:r(}encml principle, application and type: Low vollage
thin sheet electrophoresis, high voltage clectrophoresis, gel
etectrophoresis- SDSPAGE, Iso-clectro-focussing ([EF):
Isotachophoresis Moleculir weight estimation ¢lementary Knowledge
aboul DNA hybridization. recombinant DNA technology, polvmerse
chaim renction. DNA {inger prinling lechnique.
Environmental analytical methods : Estimation of pH, CO,, N,, Ca,
K, B O, .Fluoride hardness, alkalinity, toxicants in water samples,
Wasle water (reatment technelogy-solid waste recycling,
fundamentals of envirommental micrébiology and toxicology.
Unit- ¥
Culture and staining of non-pathogenic and pathogenic Bacteria,
Elementary knowledge aboul Bacteria structure, classification, culture
media, techniques of pure cufture, staining methods. permanent
preparation and application in bio technology.
Cell. Lissue, organ and embryo cullure: Design and layout of tissie
cullure iaboratory, aseplic lechniques: laboratory safty and Bio-
hazards, gas phase, temperature, media and supplements, culture
techniques. maintenance of cell line, tissue culture, organ and embryo
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culturc-hanging drop methods, New’s rng lechnique. aurbich’s
culture method for chick embryos, culture of mammalian embryo.
Preparalion of polyteonc chromosomes of Drosophilia {aFva uaing,
Salivary gland culture. | :

Practical based on Paper ]

(Practical exercises based on the above mentioned topics will be éarried out
during the paractical classes.) w7

1M-201

IM-202

IM-203

1M-204

IM-203

IM-206

IM-207

PAPER Il INSTRUMENTATION MAINTENANCE
Unit 1 1

‘Introduction of Electricity: Modes of conduction, propertics of

electricity-electromagnetic effect, clectroslatic elfect. Piezo electric

_effects. simple electrical circuils. aliernation current circuils,

advantages of A.C. supply. Reactive load and reactive power and,
D.C. supply. _

nMeasurement of Electrical purimicters. Display devices. currenl
measuremen!, measurement of resisiance, Power: power supply.”
distribution, grounding, Multimeters: mulimeters circuit, v .ction
of multimeter. care and mainlcnance of multimete:s, Relative
andvaniages ol different ypes of multimeters. Identification and
measurement of passive component: resisicnce, capacilors,
inductances. transformers, diodes, triodes and pentodes, and 1.C.
integrated circuit technology.

: Unit 11 :

Safety of laboratory equipments: safety of personnel operating and
using instrumecnis, power supply stabilizalion. environmenial

~ condilions, fuscs, soldering: solder ally, preparaiions for soldering,

soldering iron, hints for carcful soldering practice.
Analogue and digital disply devices- Analogous to digital and di gital
(0 analogous conversion. Display meters, methods of testing, voltage
stabilizers, power supply. :
Voliage regulators: AC vollage stabilizer. servo stabilizer. resonance
type slabilizer electronic vollage slabilizer, DC power unit. Principles
and operation,

Unit- 111
Electric Motors; Basic principles of electric Induction motors, basic
principles of magnctism, basic’ principles of electroma gnelisn,
clectromagnets, advantages of eleciromagnets, Basic principles of
induction motor, squirrel cage motor, spilit phase molof, shaded pole
motor. SCR regulator, Commuon defects of the A.C. and D.C. motors
and their remedy.
Thermal Equipments: Principles and application, Incubators, oven,
water bath autoclave, BOD incubators; thermal conductivity of

M=208

M-209

M-210

IM-2}1

(M=212

IM=213

IM=214
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insulators. control of healing circuils, Jow temperature thermoslates.
Balunce Principle and operation of single and two pait balances,
substitution balance. top loading and analytical balances. electnical
welghing system, digitat balances. Digital Electronic equipment :
Principles and mainlenance.
Unit-1Y

Photo clectric equipment: Terminology and basic components of
photometer, spectrophotongelcr. spcclmmu:tefs, radiant energy SOUrces
(types ol lamps). Dispersing device. filter, diffracting grating,
pholorcceptors, bartier layer cell, photo sexsilive tubes, photo
multiplicr tubes (PMT). flame Photomeler, Fluorcsence
measurements, ph meter and maintenance of electrodes, precaution,
Elemcntary concepl of the pri nciple and functioning of MiIcrosCopas,
Manocular and binocular lighl Migroscope, phasc contrasl
Microscope, interlerence Microscope. polarizing Microscope Dark
ficld Microscope. IFluorescent Microscope electronmicroscope (TEM
& SEM).
Microtome and Microtme knives: Maintlenance of Microtomes, types
of Microtome (rotary. sledge, rocking, freezing, cryoslate,
uliramicrotome). hMaintenance of Moviny pim. knife. handling and
sharpening of knives.

: Unit- ¥ ;
Principle and Maintenance of Audio-visual equipmients: Types of
projector, Maintenance, installation and care of projeclors, Modern
audiovisual teaching aids. |
Sterilizatin Equipments: Principle and Maintenance of l[aminar flow
hench (Vertical and horizonsal laminar flow), coiture hood, aulo-
clivve, hot air oven '
Computer application in. Science laboratories, fundamentals of
computer. Hislory and generation of computers: compulers
peripherals. ¢lementary 1dey about comman sofiwart packages,
operating system software. Appliealion system sofiwares word
processing. databssc . Manag@ment, gofware related 0 biomedical
scicnces. Windows 9% or any lnlgst version. Internct and its
Application.

Practical Based on Paper- I1

(Pructical exercises based on 1he above mentioned topic will be carried out
during the practical classess)

Paper III Special Paper Medical Laboratory Fechnology

Unit I

\ MLT-30% Heatmalelogy: E.S.R. Principles and Esttntatior, raierpretation and
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various methods, heamoglobin-formation fale and functions.
Principles of various methods in Heamwogtobiiiometry. Theory of blood
coagulation, factors involved , extrensic and Intrinsic pathwuay,
cascade theory, Iron Meiabolism, toial RBC and WBC coumt, Blecding
time, Cloting time, Pmthrombine time, D.L.C. normal abnormal Sims
Platelets-count & fuictions Packed cell volume.

MLT-302 Blood Bank Techniques and serviogy, ABG 3ysiem. Nature of

antibodics, Anti A.B.O. Rh grouping sysiem tests, Antibody titrations,
~ reasons and methodology, Immunology: Basic definitions, basic
aspects of the immune response; humoral division, cellular division,
Types of antigen. Types immunisation Heterophile antigen basic
structure, types biological properties of immunobulins, complement.

autommunity & immune disease, with special reference 1o AIDS.

, Unit T8
MLT-303 Clinical Biochemistry: Principles, Melabolism and clinical
' interpretation Estimation of bilirubin, creatinine, enzymes alkaline
. and acid phosphat ase amylasc LFT, OT, PT, Lipid profile Glucose,
uric acid, serum proteins, Na, K, HCO3, Cholestro, Total Ca, B,
Lipids, pH, indicators snd Buffers, Introduction to aulomation in
clinical chemistry, Basic concepis, types of analysers, RIA/ELISA
Techniques.
Unit-11¥

MLT-304 Clinicat pathology: (i) Utine analysi: Chemical examinaton of urine
by strip, specific gravity, pH, Albumin, sugar, principle of Albumin
tests with interprelation Principle and interpretationof glucose, Bile
salt, Bile pigments, Porphyrines Porphobillinogen, urotilinogen
amino acid urea phenyl- keylone based Urea Homogentisic acid and
calcium, urine microscopy etc. (2) Stool analysis- Gross and
Microscopic (3) Semen analysis. -

MLT-305 Bacteriology: Structure and Biology of Bacleria, Bacterial respiration,
reduction, nutrition and growth Basic constituents of culture media,
liquid, semisolid and solid different methods of inoculation and
streaking, aerobic and anaerobic methods.of cullure. Sample
collection and staining of human pathogenic bacteriz; mycobtacieria,
viruses, fungus, cullure of urine, pus, C.S.F. sputur, semen blood,
siool, throat swab, Skin scrapping and drug sensitivity tests.
Preservation & Stock of cultures. Principle of iygphilization and
makisnig of vaccines autovacines. '

Unit IV

MLT-306 Parasitology: Protozoa classification and genefal morphology.
Trichomonas, Giardia intestinalis, Plasmodium, Trypancsoma:
Enlamocha histolytica, Leishinonia,

. MLT-307 Helminthology Study of parasitig nematodes, tguntd worm, hook
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worim, Pin worm, whip wormn, lissue nematodes such as Wucherarnes
and tremnatodes Tacnia Solium Saginata, Echinococcus.
| Unit ¥V .
MLT-308 Histopathology: Introduction 10 Histology Study of normal and
pathogenic tissues from pernrancnl slides autopsy & biopsy. Handling
of biopsy specimens. malignancy 1vpes & dctection: Exfoliative
cytology FNAC and cell biock.
MLT-309 Principles of Radiology: computer Alded Tomograph (CAT)
cniephalography. sonography, cchocardiography. MRE: X-rays
technology.

Practicals based on Specinl Paper-H1
(Practical excrcises based on (he above mentioned topics will by arnsd out
during the praclical classes.)

Special Paper-T1T Molecnlar wnd Development Biolopry Lahmatary
‘Technology Moiccul:fr Biology Laburatory Technnlngy

Lnit-|

MDBLT-310} Radio-isolope {cehniques in mucromelecular synthesr and
disiribution

MDBLT-302 Ultra cemtrilugaunn sepatatan of molecules diflesing i sy
and or densty, Scdimentation rate: zowil centriluganion,
equilibriwm densily pradient wentrifugation sedimentation
consiants. '

MPDBLI-303 Separation metheds in moloccular Biciogy: l.iquid
chromatography. Paper chromalography. thin  layer
chromatography, high performance liquid chromitography. (ias
chromatography. (principles and techuiques). Elcctrophoretic
Techniques. Moving, boundary clectrophoresis. cellous aceate
clectrophoresis. rod get clectrophoresis. slab gel electrophoresis.

Unic- 1}

MOBLT-304 Principles uud methods ef Genetic enginerring: DNA
ransformation wehiigues  applicaven in Agriculiure. health,
medicne and ndustry., Nucleic acid hybridization
techniques,southern blot and Nothern blot lechnigues.

MDBLT-305 Recombinant DNA Lechnigques- DNA damage and repair,

: amplification, sequence ec-arrangement.

MDBLT-306 Regulation of Gene expression: DNA mcthylation.

, Unit- 11§

MDBLT-307 Molecular biology of cancer, oncogenes: chiemical carcinogenesis.

MDBLT-308 Lysogeny and Iviic cycle in bacleriophages: baclerial
ransformation host cell  restriction:  transduaction;
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i, molecular recombination and senontic

|pases, {opOiSOMErases, gy Tases, methyvlascs.
donucleases. plasmids. cosmids, charron
gene cloning for CDNA libraries and

complementatio

Librarics, DNA |
nucleascs. regtrigtion- en

phascs and: {their us¢ m

genomic libraries.
Unit- IY

tory Technology |

e & mehtods.

DE‘JELOPMENTAL BIOLOGY: Lahora
vy desclopment.

MDBLT-30Y [nduced spawning in anurans/fsh: princip!
MDBLT-310 I vilrn Fertitization of eggs and sudy of eat)

using, suilable experimental mode!.

MDBLT-311 Cell, Tissue, Organ and cmhryu—cu'm.arl:-'l‘cchnia.p,nua
Microminipulator icchniques. Nuclear Leansplaniition

caperimes. Primary cultare. cell ling, cetl clones seimil lonal

variations. Gene transfers by MICTO injection.

Unit-V
echniques embry
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alion of hosl qud il

tnlation 1chnology: Prepart
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|
g Lransyp
] trangplinlation and development of 2L .
(. MDBLT-313 Demaonsteatin of ceil death in developing {jmb of chick embrso.
. Genetic control of devclopmenti. Effeutl of retynonds ol
manal contre! ol insuct and (10

{ vertebrates, hor
ratogenesis.

dedifferenta
chrate Hmb

alera deve
and mummuliun

doselopment @
megmorphosis, 1€

MDBLT-314 wound healing,
formation in vert
ransdiffereniation, Fxo

surgial (cchuiques 1 chick

tion, redifferenation. paticTi
Homeolic

repencralion.
oL

lopricnt andt Intea-amin
enbryos.

er- M1
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