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Background

''Bnbheior of iVledicai l,anurarory Science (BMI-S) rs an unclergracltrare degree program

desigflertr, to'prepar€ students for a prc.,fessional car:eer in clinical laboratory science;

,rvhich plays a crir,rcal'role ih diagnosin& treating, and monitoring diseases. The course is

.. clesrgned to be of 4,yearS 'duration (including one year compulsory internship).

. Eligibility for admission: The candidate must have passed Higher Secondary

(10+2) or equivalent examination recognised by any Indian Board or a duly

constituted Board or National Open School with at least 5070 ntarks in aggregate
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clinical
molecular

Trzin students rto operate, maintain,

equipment.

across haematology,
', and

and troubleshoot rnoclem diagnostic

Emphasize qualiry conttol, laboratorl, safi:ty, and edrical practice.

Develop critical thinking ancl diagnostic interpretation skills.

Competency Basecl Curriculm for Medical Laboratory Sciencs
(htsllectual properly of National Commission forAllied and Healthcare Professions, Ministry of Halth and Family Welfare)
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Candidates who l-rave studied abroad and l-rave possess equivalelt qualificzrticln as

determined by the Association of Indian Ur-rir.ersities and Equivalence Committee

of the NCAIIP and fulfil thc above cr:iteria shall also be eligrble fot adrnission.

Candidates must bc 17 years as on Decembcr 31 oithe ye.at of aclmission to fitst
yeat of BMLS coutse.year of BMLS coutse.

Candidates must furnish a certificate of Physical fitness ftom an .Authorized Medical

Ptofessional, at the tirne of appiication, to ascertain that the candiclate cloes not have

any physicai disability

Degree Awarded: Bachelor's of Medical l-aboratory Science (BMLS)
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Core Subiects inchtded in the curricultrrn are:

I lrtn'iltrt \nl.ttor':'r\r & l'Ir'srr rl6gy

llio chc:rtrrsli'v

Palholt.,g\,

i\{rcrobiolog1,

I-Ierr-ratology

I rnmu nol ogy & Scrrr,logy

lllood Bankrng 8: J'rznsfusion Science

Clinrcal Iliochenristry

Flistopathology & Cytology

Molecular Biology & Genetics

Laboratory X,lanagement & Quality Assurance

12. Research Methodology
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', MBA in Hosprtal

Competency Based Curriculum for MedicaI Labomtory Sciences
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Learning objectives

1, F'otrndationirl Knowledge

' [ ]nrlclsr:rnrl thr: nrirnr:rl slrrrchlr(' irnrl functiorr ot thc huruan boclt..

. l',xplarn thr' Pallrophysroll,*'.',1 basis of c'liseesc ancl horv labr-rrrrton' tclsts aid

rliagrr,,sis.

. Appl), knos,ledge of microbiologl,, hematology, biociremistrl., immur-rcllogy, and

molecrrlar biology to clinical scenarios.

2.Laborutory Skills

. Perform routine,and specialized labontory tests

quality

and reliabrlity of

4. Critical Thinking & Problem

, Analyze ar-rd interpret laboratory data for clinical televance.

5. Communication & Collaboration

' Communicate effectrvely with healdrcare pr:ofessionals, patients, and laboratorl,

tcralns.tcralns.

. Maintain clerar and itccurate labolator:), recorcls ancl repor:ts.

' Demonstrztc professional and edrical behavior in a clinical setting.

D ^^ ^^-^i- o_ r if,^f^-^ - T ^ --'-i- -6. Research & Lifelong Learning

. Underctand the pr:inciples of scientific research and evidence-based practice.

. Participate in smal-l-scale research or projects related to laboratory science.

. Stay updated with current advances in laboratory medicine and emerging

technologies.

Competency Based Curriculm for Medical Laboratory Soiences
(Intellectual property of Niational Commission for Allied md Halthcare.Professions, Mnistry of Health and Family Welfare)
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n laboratorv

biological s1

Operate, calibrate, and miiintain laboratorv instruments and equiprr-rent.

Collect, irar.rclle, and process biological specirnens following safeti, ar.rcl

s&



7. Professiorurl Deve lopment

" L:nclcr:shrlrri lr:lrrtl ;irrtl cihicrl lssllcs in lrrIroratt,r'y plllcii(]cr,

" Prclrarc irrr rlrrr, rrtul e r:l'titroition ol liccnsing e)iA1lls, if applit;able.

PROGRAM OUTCOMES (POs)

l-Ipou successF.il cornpicrtion o{'tl-re BMI,S prog1aln, srude,lts will be able to:

Compelency Bascd Currculum for Medical Laboratory Sciences
(Intellectual property of National Commission forAllicd and Halthcare Professions, Ministry of l{ulth and Family trVelfare)
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POs Outcome

POl Apply scientific knowledge in professional healthcare praclice.

P02 I)emonstrate clinical and technical skills to deliver quality healthcare

sen'ices.

P03 Collaborate effectively in teams within an interdisciplinary healthcare

setting to improve societal health.

P04 tlphold ethical values and professionalism tvithin the legal framework of

society.

POs Communicate effectively rvith healthcare teams and the communitl'.

P06 Fractice evid en ce-b as ed med icine to ensure high-quali ty prol'es si onal

;rerformance.

PO7 Engage in confinuous learning and adapt to technological advancements

for professional grorvfh.

PO8 Bxhibit entrepreneurial, leadership, and mentorship skills for

independent practice and collaborative u,ork in healthcare.

PO9 Demonslrales an appropriate use of informalion and communicaliol

technologt' relevant to their field.

PO 10 Takes responsibility for personal and professional development and

demonslrales an ohligation 1o rnainlain competency by applying nervll,

acquired knou4edge or abilities to patient care
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Program Specific Outcomes (PSO)

GRADUATE ATTRTBUTES

Upon graduation, students from this institution v,rll possess the following attributes :

Competency Based Curriculm for Medical Laboratory Sciences
(Intellectual property of National Commission for Allied and Healthcare Professions, Ministry of Hr'alth and Family Welfare)
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POs 0utcome

PSO,l Proficiently perform a lull range of clinical laboratory tesls. dei elop

and evaluate test systelns and interpretive algorithms and should be

able to \.,,ork on automated mcchines.

PSO-2 Manrrge information to enable effective, timel-v- accurate- and cost-

effective reporting of laboralory,-generated inforrnalion and make

specimen-oriented decisions on predelermined crjteria. including
\\rorking knowledge of critical values.

PSO-3 Process information and ensure quality control as appropriate to
routine laboratory procedures.

S. No. Attribute Description

I Knowledge nnd

Understandireg

Apply scientific knowledge and critical

thinking in their ileld.

, Communication &

Professionalism

Communicate effectii,ely with diverse

audiences in various formats.

J Critical Thinking Anall,se information and solr,e problems

logicalll,.

4 Inquiry and Research Ask questions, investigate. and pursue new

knou4edge.

5 Digital Literac.v Use digital tools and lechnologies t:ffeclivell'

and responsibll,.

6 Professionalism & Ethics Act ethically, resp onsi bly, and profess i onal ly.
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S. No. Attribute

Lifelong I-earning

Description
_- _ - -___-- -.-:--=::- :-'

Clorrtinuousll seek and acquire neu knou,ledge

and skills.

8 I-eadership & Tearnwork t,ead and u ork efl'ectivelf 1n diverce teams

9 lnterd isciplinary S kills Work ell'ectivel), across dilferent llelcis of

study.

IO Social Responsibility Contribute positively to socieS, and understand

global issues.

11 Multi-cultural

Competence
&

Work respeclfulh, and effectivel1, in diverse

cuhural setlings.

l2 Competence &

Capability

Perform their professlonal dulies effectively

and skillfully

Competency Based Curriculm for Medical Laboratory Scicnces
(Intellectual property of National Gommission forAllied and Hulthcare Professions, fufinistry of Halth and Family Welfare)
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CURRICTILUM OUTLINE

lll,tl-S l' l IiSl Si :,l\,tl:STF,li

BMLS SlICOND SEMIISTER

Competency Based Curriculum for N4edical Laboratory Sciences

(Intellectual property of Natioral Commission forAllied and Healthcare Professions, Ministry of Health and Family Welfare)
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COURSE NAME Lecttue Tutorial Practical Credits Contact
Hours

I{un]an Anirtomrr .) 1, 0 -+ 60

Iltunzrn Pl-rvsiology 5 1 0 4 60

Fundarnentals of thc I-Iealthcate
Systen-r arrd N,lcdical f,aboratorv
Science (Ml.S; tr

2 0 0 ) 30

Commr,rniczrtion and
Professionalisn-r#

2 0 0
.> 30

l3asic Ernetgency care and First
ard

1 I 0 2 30

Basics of Computet Application 1 0 1 ) 45

Iluman Ar-ratom1, practical 0 0 4 2 6i)

I Iuman Physiology practical 0 0 4 2 60

Total n 3 9 20 375

COUR.SE NAME Lecture Tutorial Practical Credits Contact
Hours

Ftrndanrentals of X,Lcrobroloql, + 0 0 4 60

Basics of Biochemistry 4 0 0 4 60

Fu nclarncntal s o f l-Iae rnatology 4 0 0 4 60

Prer.er-itive anc'l Social Medicine ) 0 0 2 30

llundan'ientals of N{rctobioiogy
Pr:rctical

0 0 I 2 60

B@ 0 0 4 2 60

Fundarnentals of llae n-ratologl,
Ptrctical

0 0 + 2 60

Total L4 0 t2 20 390
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Competency Based Curriculum for Medical Laboratory Sciences
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BMLS FOURTIJ S]]MESTE,R

COIiRSE NAME [.ecture Tutorial Practical Credits Contact
FIours

Bacteriologl, 4 0 0 4 (i0

Inter:med iary Azletab olisr.n anci

Endocrinology
4 0 0 4 (r0

Clin icai Hirernatologl, 4 (.) t, 4 60

Basics of Pharmacoiogy ') 0 0 a 30

Bacteriol<;gv I)ractical 0 0 4 2 60

Intermediary Metabolism and
Endocrinology Practical

0 0 4 2 (r0

Clinical I{aernatologv- Practical 0 0 4
,) 60

Total L4 0 12 z0 390

COURSE NAME Lecture Tutorial Practical Credits Contact
FIours

\rirologJ, and In-rrnunology 4 0 0 4 6o

Genetics and Moleculat Bioiogy 4 o 0 4 60

Clrnical Pafhologl, 4 0 0 4 6t)

Medical Laboratory
Management arid Quality
Control

2 0 0 2 30

Vitology anC Imrrunology
Practrcal

0 0 4 2 60

Genetics and Azlolecular Biology
Practical

0 0 4 2 60

Cfinical Pathologl, llractical 0 0 4 2 60

Total L4 0 12 20 39fJ
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BMLS SI{TII SEMESTLIR

Competency Based Curriculum for Medical Laboratory Sciences
(htellectual property of National Commission forAllied and Healthcare Profssions, lvfinistrl' of Hulth and Farnily Welfare)
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COLIRStr NAME. I-ectrrre Ttrtoria.l Practical C.redits Contact
Horirs

\4ycolog,' & Pirra sitologl' -l {l 0 4 60

r\nirlytical Bio chemi strv 4 0 0 + 60

Irnr.nunohen-ratology and
Trrnsfusion N{edicine

4 0 0 4 60

Meclical Law and Edrics ) 0 0 2 30

N4ycologl, & Parasitolopl,
Practical

0 0 4 2 60

Analytical Biochemistry
Practical

0 0 I+ 2 60

Inrmtrnohematology and
Transfr.rsion N{edicine Practical

t, 0 4 2 60

Total L4 00 n 20 390

COURSE NAME Lecture Tutorial Contact
Hours

Applicd I:'athobiologl' 4 0 0 4 60

Cltology and IJistopathologrr + 0 0 4 60

Clinical Biochemistry 4 (, 0 4 60

llio statistics ancl Ilc scar:ch

A4ethodology

) 0 t) 2 30

Cytology and I Iistopathologl,
Practical

0 0 4 2 60

Clinical lliochemistr:y Practir.:al 0 0 4 2 60

Appiied Pathobiologt' Practrcal 2 1,, 0
.>

60

TO'|A], T6 0 8 20 390

MS
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Practical Credits
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= 160 credits

= 4125

= (375+ 390+

Competency Based Curriculum for Mediel Laboraiory Sciences
(Intellectual property ofNational Cornmission forAllied and Healthcare Professionq Minisky of Halth and Family Wel&re)
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sN, Credit

20+20 900-f 90t)

TOTAI- 40 1800

Credit Details:

o Lecture / Tutorial: l credit

o Practicat 1 credit

o Clinical Lab postings: 1 credit

Credit Includes: I. - Lecrures, 'I' - Tutorials, P - Practical.

= 15 hours

= 30 hours

= 45 hours

)

)

)

)

)

)

INTEItNSi IIP (clinical lab posting/rcscArclr
disserlrrliorr)

\\
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Il\'ll.S Irl P.S i SI-rA,iJ:lli'I'tiI{

BMLS SECOND SEMES'I'ER

Competency Basd Curriculm for Medical Laboratory Sciences
(Intellectual properly ofNational Commission forAttied and llealLhcare kofessions, Ministry ofHealth and Fantily lVelfare)
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COUR.SE NAME Continuous
assessment

End Sernester
Examination

'Iotal

Iftrnrarr An;rtorn1, -)u 10 100

Ifurnarr Physiology 30 70 100

ltiurtclamentals oi the I{ealthcarc Svstenr and
iVlccl ical Lirbo rzrtt-.r rr, Scie r.rc c: (N I LS) rr

15 35 50

Cornrnunication and Professionalism# 15 35 50

I3asic Iln-rergellcy care and First aiii 30 70 100

Basics of Compr.rter: Application 30 70 100

I lurnan An,.ltomv practical 30 70 100

I{trman Physiology placncal 30 70 100

TOTAL 700

# Non-University Exams

COURSB NAME Continuous
assessment

llnd Semester

Examination
Total

Flurclamentals of Mic robioi og;o' 30 70 100

Basics of Biochenristry 30 70 100

llrrrrrlan'it:rtiltls of I I acnlltologY 30 70 100

Prer.entive and Social Niedicine 30
^)

100

Frurrdamcntals of Azlicrobiology Practical 30 70 100

Basics of lliochemistrv Ptactical 30 70 100

l: unclamental s of If aematolosr, Practical 30 70 100

Total 700
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BMI-T FOURTH

Competency Based Curriculum for Medical Laboratory Sciences
(Intellectual property of National Commission for Allied and llealthcare Professions, Ministry of Helth and Family -rlr'efare)
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COLIRSE NAME Continuous
ASSCSSIIrENT

Totrrl

BacteriolcipX, 30 70 1(X)

Intern'rediary lVletab olism anc-l

Endocrinologl,
30 70 100

Clinical Haernafokrgl, 7t) 100

Basics of Phar:rnacology
t

70 100

30 70 100

Intermediary Metab olism and
End oc rin olo gy P nctical

30 70 100

) 70 100

700

End Sernester

Examination

30

30

Bacteriologl, Practical

Clinical Haen-ratology- Practical

Total

COURSE NAME Continuous
assessment

End Sernester

Examination
Total

\/iroiog1, and I 6rrnunologl,' 30 70 100

Genctics and Molecular Biology 30 70 100

Clinical Pathology 30 7A 100

Medical Labontory Management and

Quality Conttol
30 70 10t)

\/itolog1, ancl Irlmunr-r1o61y Practical 30 70 100

Genetics and Molecular Biology Practical 30 70 100

Clinical Pathology Practical 30 70 100

Total 700
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Total
E:

\'Ivcoloqr' & Par:asito k rg;, 30 70 l(x)

Analltical Biochemistrv 30 70 100

Me
100

Medical Law and Ethics 30 70 100

A,[ycolo 100

Analytical Biochemistry Practical 70 L00

Lnrnur
N{edic;

100

Total 700

llN,il.S IrII"fl I SI.\l IiS'1'lllt

M E,

SEME,STER

Cornpelcnoy Based Curriculum for \4edical Laboratory Sciences
(htellectual property of National Colmission for Allied and Healthcare Professions, Ministry of Health and Family Welfare)
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b_

Continuous
assessment

30 70

30 70

30

30 70

COURSE NAME Continuous
ASSCSSMCNT

Ilnd Semester

Exarnination
Total

Applied Pathobiologl, 30 10 100

Cytologl, ancl His topathologz 30 70 100

Clinical Bior:hemi strr, 30 70 100

Biostatrstics and Research Methodology 30 70 100

C1,tolog,1, a r-rcl l Ii s topatho logl' P rac ri cal 30 70 100

Clinicai Biocherr-ri stry P ractical 30 70 100

Applied Pathobiologl' Prirctical 30 70 100

TO'IAI- 700

ws



.)
(-)

i)

()

!)
.)

(.)

O
()

(l
IJ

1J

U

U

a
o
f
3
o
o
j

a)

)

Credit Distribution: F,ach sr)lrlcstcrr r.voulcl consist of a minirnum of 2[) cledits. f'l-re cr:eclit

clistribution hours for Lecrure, -hrt<-rdal, 
Pr:irctical, and Clintcs ate as foliou,s:

Cr:edit Details:

Lecture / Tutorial: I credit = 15 hoursl Practical: l credit = 30 hours; Clinical/ Lab
Posting: l credit = 45 hours

Credit Includes: L - Lectures, T- Tutorials, P- Practical

credits is tequired for the

(J.ab posting /tesearch

Criteria 1s higher semesters:

The eligibility fo'r promotlofl to the next academic year is subject to securing the minimtrm
emic per:formance as specified belorv

IIIILS SI1\'l1Nl'l I ct LI(;l I I I I S1,\lllSl'l,ll

Competency Based Curriculum for Medical Laboratory Sciences
(htellectual propeny of National Commission for Allied and I{qlthcareProfessions, Ministry of I{qlth and Family \Vclfare)
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Cemic per:formance as specified belorv

o First to second )rear, a rninimun-r of 7Oo/o of the ctedits aLthc end of the firsr year

(includes first and second serrester)(includes first and second serrester)

o Second to thitd year a cr.unulative rninimum of 80o/o of the cr:edits at the er-rd of tl-re
second ),r:ar (ir-rclude s first, secr>ncl, third and fourth semester)

o 'I'hitd year to Internship/gror.rp pro)ect Students will be eligible fot internship 0-obI hlrct year to lllternshlp/group pro,ect Students wrll be elrgrble tot rnternshrp (Lab

posting/ researci-t dissertation) only after successful completion of the entire
coursewotk, i.e. L000/o credi,:s to be accrued by the end of the third year.

The student rr-lrst complete all the (:ourser,,,ork requirements rvithin a maximum of dotrble
tlre program duration. I'-or exan-rpie,ina 4-year program, all the academic courservotk needs

to be completed withir-r 8 yeats. Iiailur:e to do so rvill result in exit fron'i the progr2rm.U

U

U

U

!)

U

U

U

T'otrl

Lab Ptrstingf ltcsearch l)issertation
(Logbook ancl Vir.a) 90

2rc 300

Lab Posting/Research Disser:tation
(Iogbook anci \riva) 90

210 3ti0

600

Conirnuous
Assessment

End Semester

Exainillrrtion

Total



Item Weightage (%)

Formative

Class participation/p resentation 5"1o

Assignment & qr.rizzes 5%o

Sessional exams 20%o

Summative

End-of-Semester University exarr-r 70%

Total 100 0h

Weightage distribution

. Afly components/ activities that need to

rvithout teflecting them in the CGPA

Point grading system (credit value)

be evaluated as paft of the intemship,

F- Fail, DT - Detarned/Attendance shortage, I - Incomplete

End semester Exam Weightage (%)

70

Competency Based Curriculum for Medical Laboratory Sciences
(Intellectual properl, of National Commission forAllied and Healthcare Professions, Mnistry of Health and Family Welfare)
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Letter Grade A+ A B C D E F /T/DT

Credit value 10 9 B 7 6 5 0

Internals Weightage (%)

b(
\

q

30



Course

code

Course Credits

(a)

(irade

obtrined by

the student

Credit value

(b) :

Gr:rde Poilts
' (axb)

BI,ILS 1 Course - 1 4 D 6 24

I}NIIS 2 Coutse - 2 4 B B 32

BMI-S 3 Course - 3 3 A+ 10 30

BMLS.4 Course - 4 4 C 7
.)R

BMLS 5 Course - 5 5 A 9 45

TOTAL 20 159

Calculation of GPA & CGPA: An example is providcd

1"'Semester Gl)A = T'otal grade points f total credits

159 /20 = 7.95

Suppose in the 2rd semester, GPA = 8.35 widr respective coutse,credit 20

Then, rsLy earcG p e - U 95*29- +!35nP : B.r.520+20

Progression Criteria to Higher Senresters

Eligibility for ptomotion to the next academic year is based on the following minin-rum

acadenric pelf< rlmance requirerneuls:

o First Year to Second Year:

o A student must sccure a rmnimuri-r of 70oh of the total credits at the encl of thcr

first year (i.e., completron of bcth the first and second semestets).

. Second Year to Third Year:

r A student lnust secure a cumulative minimum of 80o/o of the total credits at

the end of the seconcl year (i.e., completion of the first to fourdr sernestcrs).

(rnrerecruar prope,,r,r*,,,,,i"?tl*:fi1,T',:1iil:;i,,Ii,1::,Hli:il:i::J,:T,"-Hffi:'or,.oua an<r Fam,r,werrare)

Page | 87

w,

')

)

\



(^)

(.)

o

. Third Year to Internship/Group Proiect:

"r,: ' A stucieirt.$1il: ireeligrl,le t(r'c()n-lil'rerrcc tire Internship (Lati posting/ Research'

,: l' Dissertation),only flfter the successful completion of all coursework, i.c , 100%o

of the credits must be earned bv the end of the third year.

A car-rclidafe has to secure rr.rinimtrm -

1. B)Yn attendance in theotetical

2. 80o/o in Skills trzrir-ring (practical) fot qualifyrng to appear for the final exan-rination.

No relaxation, r,u,hzltsoevcr, will be permissible to this rule undet any grouncl ir-rchrclir-rg

indisoosition etc.indisposition etc.

Program Completion Timeline

o All academic coursework rnust be completed within a maximum of double the

program duration.

ents musr be fulfillecl wirhin 8 years

mondrs.

Dur:ing the internship period, students are required to adhere to tl-re mles and repplatior-rs

of rhe hosr olqanisation.

Upon successfi.rl completion, stuclurts will rcceirre an I11ter'rlship Certificatc rhat incltrdes:

A summary of activities undertaken

duration will result

of one year - equivalent toA con-rpulsory internshrp (,ab posting/
12 mond-rs, 52 rveelis, or 1800 hours - credits, must be completed by each

student to be eligible fot the award of the of Medical Laboratory Science

(BMLS).

If a sflrdent opts for Research dissertation, it rlust be of zi mirrimun'i cltrration oi (r

Dctails of clinical or relevant dep:,rtnren

Inforrnzrtion olr any research projcct con-rpleted during research dissertation

The ccttificate must be audrenticated by the Dean/ Head of Departrnent
(I-IoD)/Coordinator and the Head of the Institution (HoI).

Note: The Bachelor's Degree rvill be awarded only upon successful completion of
the Internship requirements.

(rnrercctuar propen, "rr,,,",l,it'iilHl3,i*iii::ltr-i::,Y:li:1,:i:i:"::l^?i,l"illl'oiu"o,r, ".<r 
Fam,y werare)
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-t SEMI]STER I

Course Name: Fundanrentals of the tiealthcare Sy,s1s1r airdi Medi'chf 'Laliorator5,

Science Credit = 2 (30 hotus) :,,l

Course Rationale:'I'l.ris criLrlsc ploviclr:s stllclernts rvith a c<-rn'rpr:ehen5irrer,r.rnrlcrstarrcling oi
the Inclian health care clclir,crr\1 systclll ancl tl-re Clinrcal l.i1[oratr-rry in tl-rc l'realrh carc svstcrrl.

Students rvili also unclerstancl the roles, responsibilities, ancl tegulatory bodies oi rr-reclical

laboratory sciences.

Leaming Objective: At the en<l of the course, s

o Comprche nd knorvledge of the healthcare

should be able to:

/ system in India

denti$, the ry safety measures

oU
profcssional bodres

Competency Based Cuniculum for Medical Laboratory Sciencs
(htellectual property ofNational Commission forAllied andHealthcare Professions, Ministry of Health and Family Welfare)
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o rgani s'.rtion, the iml

:ssional bodres

Clinical labs, fessionals ancl

\N' *.

Unit Topic Hours

I Introduction to healtircare delir.ery system - I{ealthcare

delivery system in India at pimary, secondary and tertrary

care, classification of hospitals based on system of mr:dicir-re,

Cornn-runity partrcipaaon in healthcare delivery system,

Nat.ional Healdr N{ission, National Healdr Policy, Issues in

Ifealth Care DeLvery System in India

6

II \risit to Clinicz-i laboratories, Introduction to clinic:rl

Laboratory, Classification of Laboratoly, Introduction to

various scctions/c'lepartments in clinical laboratories, Lab

spirce and desiglinp; Lnowleclge of lab organisational cirar:t,

Rc,lc oI Laboratotl, il] patiertt care

B

III I-ab safeq, lneasures- Infection c<-rntrol, Universal

precautions, PPll, \raccirlatiorl, Chen^rical, plrvsical, electrical

zurcl fire safcq'.

Biornedical wzlste mallagelrellt

4

W



Lliilt Topic

---_---
]lcr:r,i<is arrri ilr,-:il iiiilr{,rllir.ruc r11 :r hrispital, l).ccorcir;

rnaint:rirre<:l in ti.ir i,abrtr.zrfor\r as ptr ISi) 151u9, inrPortanccr
:

of recor:ds'zrncl reports, l)ata crrrrv ancl rnanagclnent on ar-r

clcctronic hcalth rccord systcln

f Iours

3

\r Medical terminology- - Deril,ation of medical tenns, Basic

medical terms, form medical terms r.rtilising roots, suffixes,

prefixes, and combinir,g roots, Intcrpret basic nredical

abbreviations/ symbol s

6

VI Regulatory Bociies & Professional Organisations: Roles &

Responsibilities MoHFW, NCAHP, State Cc-runcil,

Regrstration

3

Total 30

a

l

Suggested Rea,Xings:

L. Tr:rtbook of Medical iaboratory Tecl,nolog,v, Mirnali Sant, CBS publishers.
2022

2. Textbook of Medical laboratory 'fechnology, Ramnik Sood, Ja1'pee
Publishets,2006

3. Tcxtbook of Mediczrl laboratory Technology, Goclkar PB, Bhalani
Publishing Ifouse, 2024

Course Name: Communication Skills and Professionalism

Course Rationale: The course cromprises the study and development of the English
lang;age, listening, speaking readilg, and r.r,ritir-rg, which hclp students cornn-runicat,: well
in acadernic and ptofessional erlirorrments

Compctenc,y Bascd Curiculum for Medical Laboratory Sciences
(Intellectual property ofNational Commission lbr Allied and lleahhcare Professions, Ministry ofHealth and Family \llelfare)
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Leaming Obiective: At the end of the course, stuclenrs should be able to:

o l)evelop gotid communication skills ' : "r '' i '

o Trzins the students in oral presentations,

ancl structural support.

o Develops professionalism, understancls

professional success

e xpo sitory rvriting,,logical

professional ethics . and

organls2ltrofl

values tor

Unit Unit

I Communication Skills : The I mp ortiurce o f Commtrnication,
T'he Comn-runication Process. Barriels to communication:
Ph1,sis1.*1.r1, Pl-rysica l, Grlnr rirl, Lanl5uage, Gender,

Intetpersonal, Psycl-rologcal ar-rcl Ernotional ba rrie rs

4

II Perspectives in Cornn-runi cation : Introcluction, \risual
Perception, Langr-rage, Other factors affccting our
perspective - Past Experiences, Prejucliccs, Feelings,

Environment. Elements o f Communiczrti on : Introduction,
ljace-to-Face Cornmunication, T'one of Voice, Body
Language Q.J on-ve rbal c omn-iu r-r icati<-r n), Vc rb al

Comm.unication.

4

III Developrng personal etiquette: personal appeafance,

importance of gooming, acknou,ledging and respecting,

maintaining professionalisrn, cubicle ctiqtrette, tirne

lnanagelnen g atte nding* clas ses, meetings, semina rs, etc,

table rrranners, greeting Netiquette and Telepl-ronic

conYef satioll

4

IV Der.eloping pre sentation and carecr: skills: Inttoduction,
Importance of Resunre and CV, preparing Resume and C\r,
,Intc:rvierv Skrll T'ips, FAQ During Intcnrir:ws, Mock
inten'icws

B

IV Pto fes sional values - In tegri ty, Ob i ectrvity, Con fi dentia lity,
Professional competence and due care, professional tisks,

p to fes sional resp or-r sibili tv, accountabiliq., pro fessional

SUCCCSS

3

V Personal Values - Ethical and N,Ioral r.alues, Attitude and

behaviour, Personal I{ygicr-re and Mental I{ealtl-r

3

Total 30

. Competency Based Curiculum for Medical Laboratory Sciences
(Intellectual property of National Commission forAllied and Healthcare Professions, Ministry of Health and Family Welfore)
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Suggested Reading:

'''' .,,'l'eachers. Cambddo;e Unir,'ersitv |'tJt |'t't,r;tt. \t,r.v \'rtil<. 1t)!)6.
' 2. ,(-lu,t,rr 

-vati 
Sr:nrtrllirrr. (.lot.t-ttttttrtit;itliort krr Hc:ait,lt carc 1:rtttt,.rssi, rrtrtls: (.orlccl1lts,

practice artcl evidence, Jones & Bardett Publications, USA, 2009

Course Rationale: Studer-rts u,ill be able

Credit 2 (30 hours)

emel€lencv procedutes and

Cotirse Name: Basic Ernergency Care and First Aid

provide first ard in everydal, meCical situations.

Leaming Obiective: At the end of the course, students should be able tr-r

re personal anc'l victim safcqr.

including CPR (Cardiopulmonary

wounds, burns, fracnrres,

Competency Based Curriculum for Medical Labomtory Sciences
(Intellectual property of National Commission forAllied ond I{ealthcare Profssions, Ministry of Health and Family Welfare)
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Unit Topic I{ours

T lirlst ,'\icl-trntrocliicti<;rr, -drms & objccrives of first aicl, Pllrrittcrs

of first iric1, (lolclc-n nrles of first aid, (]Lralitres & rcsporrsibilitiers

of first aicler, Sirr-rplc first aid rreASures irr selected conclitiorrs like

Food porsoning, Sr-rake bitc, Scorpion bite, Dog brte, forcign

bodics in var-ir>us or€Fns, Burns, Hzrerrordrage

10

II Shock- Definition, Types of shock, General Features of shock,

Investigations of shock, Initial management & first aid of shock

4

III Poisoning- Definition, Causes of poisoning, Sources of

Poisoning, Syrnptoms of poisoning, First ard & Management,

Antidotes, Common drugs poisoning, Catbon monoxide

poisoning

4

IV Introduction: Chain of survival, team dynamics & multi-iescuer

resusciiation. Vital sigrs of patielrts- l3ody ternpemture, Pulse,

Bloocl Pressurc, llespiration

4

v

Basrc Lrfe Support @LS) in adults: Florvchart approach,

approach to victim, techniques of CP\ BIS in paediatric

Yictims: checking pulse in children, chest cornpressions

techniques, Bag mask yelltilation technique

8

Total 30

Competency Based Curriculum for Medical Laboratory Sciences
(Lrtellectual property of National Commission for Allied and Healthcare Professions, Ministry of Health and Famity Welfare)
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Suggested Reading:

i, \[rtrirnl 'if .irlsl .lir]. 1 ' c,lrrioi'r, ( irIfl ,'\lrlritalrh. 20 12,Javpcr'l)riblisht:r's

1. l'hti:i'rlr,rnc\, n-ieclicintr.5'l,c:<lition. SN (lhuq*h. Ashinlachuah 202, (lllS pu

Competency Based Curriculum for Medical Laboratory Sciences
(Inteliectual property of National Commission forAllied and Healficare Professions, Ministr-y. of Health and Family WelfarQ
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LInit Topic 
:

Flotrrs

I
t" C"r**r ar-r,r.rryt i,t,,,,.r,,,1,i,',, , , t,.r.u,,',n. ,"** ,,,r, I

tr:rnriuoioi5,. I{cgions,-,lf lJsr-fi', (,ltlirrcs iirrtl Sl'ste.rs, S,trt'iiLt:tt

illrato1r1\, -. Nlusculoskclctirl. r'asi:r,ria;:, c:rrclit.r-plrlmon:rrr,

svsteln. Genr:ral E rr-rbn,o.logy.

4

II Tissues- Classificatir>n ar.rcl ctrscr:iption of the basic: tissucs of
tl-re body. Histologv: [r,pitl-reliunr, c()mpact bone, rnusclcs,

coluective tissue, r'Inra/ous tissr-rt:. arrcr'y, vein anc-l lympl-ratic

tissuc. (lonnective tissr-re & its rnodification, tendr,xrs,

membranes, ancl special connc:ctrvc tissue.

4

III

I

Musculoskeletal system:

' Bone stllrcture, blood supply, ossification, and

classification.

' Muscle classification, structurc, types and functional

aspects.

' Joints-classification, str-Lrctures of ioints, movements,

range,blood supply, nerve supply, dislocations i

8

IV Respiratory system: Stmcrure of the upper and lower
respiratory tract. f'horax: Pleural cavities & pleura, Lungs and

respiratory tree, I{eart and great vessels, Diaphragm

6

V Digestive system - Parts/Strucnrre of digestivc s)rstem,

Abdominal cavitl, - divisions, N{uscles of abdomrnal wall,

I-ir.er, Pancreas, Spleen, Alimentaq, c'al:,al, Gall bladder,

Intestine (smzrll .k large), anrl irccessory org'alrs of digestion

6

VI Excretory System: furatomy of tl-re I(dney. Structure of the

kidney, ureter, urina{, bladder, male and female urethra.

Genetal description of pelvrc ogalls.
Lymphatic system- Lymphatic vessels and lymph, Iyn-rph

uodes, Spleen. Mediastinr.rm - division and contents

6

Competency Based Curiculm for Medical Laboratory Sciences
(lrtellectual property of National Commissioa forAllied and l{ealthcare Professions, Ministy of Health and Family Welfare)
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tlnit Topic Hours

VlI (lardiovascrtlar svstern: (,ilctrlatorl, S):stt'rrt - rtr,Lj,rt'

ilrtcrics ;lli<.{ r,c:in:; r,f tht' l)()d)r, struchrlr: of ltloocl r.r'ssc,ls.

I Icarl strtrcftrfC, ltositions, chantltcrs, r'Alt,cts, intCnlill &
e\tcrnal fiaturcs, lJkrocl su1-rph, lo hcart, (loncltrctivc

SJrSlett't oI hc:ar:t

8

\TII I Nervous system: Classification of the nervous system.

Nerve - structure, classificauon, microscopy, with examples.

Spinal cord- anatomy, strncture and features of IVfeninges,

Ventricles of the brain, CSF circulation

6

IX
Sensory system: Stmcture of the Visual systenl Auditory
s)/stem, Gu statory syste ln, Ol factory systern, Somato sen sory

system, Skin

6

x Reproductive system: Structur-e of male ancl fen-rale

rcproductive organs. Endocrine system: Pituitary gland,

Thytoicl, Parzth),roid

6

Total 60

Course Name: Human Anatomy nlractical Credit =2 (60 hours)

Course Rationale: Students rvill be able to identifi, ancl demonstratc alrarolrical strucnrres

oF various orBan syslcr)ls.

1. Srudy of anatonrical plans and positions

2. I{rstological study of tissues

3. Study of Skeletal system

4. Study of respiratory systen-r

5. Srudy of digcstive systen')

6. Study of urinary system

7. Srudy of Cardiovasculat system

8. Study of Newous system

9. Study of sensory organs: eye, ear, flose, tongue and skir-r

10, Study of reptocluctive system

xClinical laboratory rotation/observation can be incorporated wherever possible

(rnterectuar propenr *o.,.,iitliiillI,n",lli1ififi:Tr,i::,Y:*:t:i::,',:Tl,filil;:""rn*un ancl Famjry werrare)
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Srrggested Readings:

G ( lrrrtrrasi:r Il.i), - I lt,,ittrtu .'11,1/11t;11;,7rir l'rrl., ( lllS l)trbli..;ircrs

I cl, \\irlcy

. lirank IJ. Netter - At/rts of LIurun, ttdlzlfr1,,7th F]d., ltlsevier

o lrrec]eric If . Matini et al. - F'rrnddntenta/s oJ Andton-'1, ,tnd Pl.y'l.rlo/Qqy. 9th l:id., Pearson

o (.)ray's Adas of Anatomy - Ilichard Drake, Eiser.ier

. I\'larriu Cliugani & Preysi (lhauhan - Sinpltfied Attdlolil)t dnd Plty.rio/o,g.fbr Pdrunulica/

.\'/tdrtr/r.Jaypcc

Course Name: Human Physiology

Course Rationale: Students u,ill gain kr-rowledge of the organisation of humzrn body cells.

tissues, blood and physiologrcal functions of various orgafl systems of the humar-r body

Learning Obiective: At the end of the course, students should be abie to

Credit=4(60hours)

o Unclerstand the functioning of various otgan systems of the.body and tl-reir

ir-rtcractions

o llluciclate the physiological aspects of norn-ral grorvtl-r and dcvclr>pment.

tr,u 
. 

u

Competency Based Curriculm for Medical Laboratory Sciences
(Intellectual property of National Commission forAllied and Herlthcare Professions, Ministry of flealth and Family Welfare)
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i- I-Init Topic Hours

i. C"r*""L pir;.frfrgy- al"il, t,r,,tfrf-f.1-1grl, strtrcturcr'.rrtcl

funcLir,,n oi t:cll organr:lkrs, Strr-u;ture ol ccll mc:rnbrane,
'frlrnsport acr()ss cr:ll nrcrrL-il>rilrrc, Ilrterceliular conrrrtrr-tic'.ltir-rr-r.

I Iorr-reostirsis

4

II Blood -Intr:odtrction-comp r: sitio n & fi.r nction o f blood, \XaBC,

RBC, Piateiets formation & functions, Immunity, Plasn-n:

composition, formation & functions, Plasma Ptoteins:-types &
functions, Blood Groups- types, significance, determination,

Haemoglobin, [{a emostasrs.

4

III Nervous system and muscle: Organisation of the nenous
system. Structure and function of rnuscle and nen e cells.

Functions of the brain, the Spinal cord, the cranial and spinal

ne11,es, and the l\{otor systern.Sensoq/ system. ,\NS, Synapse,

neur-omuscular transmission reflex arc, reflex action and

refl exes, Cerebro spinal fluid

8

IV Respiratory System: Genetal organisation, Mechanics of
tespiration, Regr.rlation of lespirztion, Gaseous exchange in

lungs and tissues, Pulmonary ventilation, volumes, and

capacities, Effect of exercise r-.,n respitation, hypoxia.

6

v Digesti',,e System-Digestiorl & absotption of nutrients,

Gastrointestin'al sectetions & their regulation, Functions of
Livet, pz:ncteas & stor.nach, ()asttoirrtcstinal tract disorclers

6

VI Renal System: Functions of the kidr-rey, urine formation,

G]omerular filtrari<,lr"i lzrte, cicaraoce,'I'ubr.rlat ftrnctiorr. Water

excrction, concentrirti<-rn of urine-regulzrtion of Na*, Cl-, K+
excretiort, Physiologv of trrinary blacLlcr'

6

VII
Lymphatic and irnmunoLogical systern: Lyrnpir glancls ancl

circulation of lyn-iph, Spieen stl-Lrcture ar-rd fturction, Lnmuniq,

- Fornation of '.ll-cells arri B-cells, Antigen, Antibody ancl

In-irnune respollse.

6

Competency Basecl Curriculum for N4edical Laboratory Sciences
(Intellectual propedy of National Commission forAllied and Healthcare Professions, Ministry of Health and Family Wellare)
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Credit =2(60 hours)

5. Measure Blood pressllre ancl Pulse ll'lte

6. Derr-ionstntion of ECG

7 . Demor-rstration of IIMG

8. PerForrn Rcflcses tcsting

9. Spirometry ar-rcl PI]T' (Pulmonar:y function test)

*Clinical laboratory rotation/observation can be incorporated u,herever possible

(IntellectualpIopen,.,,on.,o,i?[,|*:1**iii'::*"#:,H*:t:}r'''::y.HffiSofHealthanclFamilyWeI1hre)
Page | 99
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Unit Topic Hours

VIII Cardiovascular system: fiunctir.,ns of the ireart, orgpnisittron

of. the carcliovasculAr systcn'r> structrlre and pr<ipertics: of
carcliac muscles. Carcliac output, cardiac cycle, ancl concltrcting

system of the heart. Ilcart sounds, regulation o[ heart rate,

pulse, blood pressure and its regulation. ECG, catdio-

respiratory changes during exel'cise

8

IX Endocrine system- Pl-rysiologz r.rf dre endoctine giands -
Pinritary, Pineal Bodl', Thyroid, Parathl,roid, Adrenal, Gonads,
'fh1,rnus, Pancreas. I--Iormones secr:eted by these glands, theit
classifications, and their fi.rnctions.

8

x Male and fernale reproductive system: Male: fi.rnctions of
testcs & penis, pubeltal changes in males, testosterone: action

& regulations of se cretion, ejaculatory mechanism &
ciysfunction Fernale: tunctions of ovaries and lrterrus, pubertal

changes, rnenstnral cycle, oestrogens and progesterone actiorr

and regulation. Physiological changes during pregnancy,

Placenta ancl placental circulation.

6

Total 60

\ry 4-
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Suggested Readings:

.'. ,. i;j ilir_\.ii)rr & i i.,i] .- ,',,,it,t,,i.,,,','ti,,ii,.tti'j;ft1,;,;11;'1iy1,. i,,jst,r-it,r.

con-Iputer operatirig s

and

sior-ral

3d pfel

o
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t)

* (. {.. (lhrttlerit.rr: -- i .l iu,'ttii l\4'.ti11,,*r, \{tdic:ll \liit.'tl :rr11t:rrr-r'

<r 1.,. St,,trl,riiilr8tt,ri .- ):,,t,;,,,t,1/; /.,1 .\!,,(l!,,t1.)' .;,.,,i,t1,,;1. 
j.n'yrt,t

. e (lclar:cj J.'I'ortor:zr ct iiyrrn I1, [)crrir:ks..rn = Ittrtrtlp/t.r 0f ,,1ttd/o/il)t ,trrd il.ty.;lo/qg7, 14th

Ird., \\'ilcy

o Ross and Wilson - Anatotr-y and Pll.lsio/egy h I'Ieaklt itnd l/ltrcsq 11th lld., Elsevier

Course Name: Basic Con

Credit = 2 (l credit theory =15

Students

e (lreatecl and

Competency Based Curriculum lbr Mediel Laboratory Sciences
(lntellectual propcrty of National Commission for Allied and Hqlthcarc Professions, Ministry of Health and Family Welfare)

Page | 100

\.)
.J

)

Np' s *(



3
1
3

flnit

I

Topic

Introclr.rction to oornp;r;;r e;;"r^ti,,,,,,,, .,,n-,p,.,r.rr.

Applications of con-iputers, Parts of a Oonrpllterr, I/()
devices, c()lnputet uses in heald-rczrre:

Hours

3

II Basics of Operating Systern: Introductron to OS, l.'eaturcs of
Windor,vs OS, File lnanagement, User intetface basics

2

III N{icroscift Word and PorvetPoint: Introduction to Word,
'I'yping medical clocuments, formatting tables, inserting
irr-iages, Introduction to powerpoing slide c1'eatiort

J

IV Nlicr<.rsoft Excel, Access: Introcluction to Excel and Access,

Entering data, basic forrnulas, forrnatting cells, sin-rple charts

2

\r Internet & Email: Definition, types of network, using

browsers. ooening email, attaching reports, basic internet
safery

2

VI Computers in l{ealthcare: Electronic health recotd, I{ospital
Information System basics, digital patient records, lab

repoftiflg usage

3

Total r n5

Competency Based Curriculum for Medical Laboratory Sciences
(Intellectual property of Natioml,Commission forAllied and Heahhcare Professions, Ministry of Health and Family Welfare)
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Access I{TML integration in the

2. Miclrael Miller, ContputerBasics

Credit: 1 (30 hours)

database

, Que Publishing O

!)

'.)
J
J
'J
U

U

J
J

Competency Based Curriculum for Medical [aboratory Scimces
(Intellectual property of National Commission forAlled and Healthcare.ProfessionqMinistry of Health and Family Welfure)
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Practical

, (-]ttrlrse .Ra.tir;nale: I'irrs ,.;orrr.it' r'n,rltli's siticiciii:i ii ) L,ir;11 1rr.re tic:rl ('( )rnpri!-L i litcr';u'i siiills

ao ,ir[]Afe \\ r.uti tiir,:, s{l.rrt,.jsittrctl, atr<.i i)ol,riPoirir pr'csr:ntatit.rns

2. MS \\,irrd -- lr< irrriirr tirrg & 'I'ablcs il'.'[eclit;al; t:harts, tables f<rr paticnt iniornrrtti,,rt

3. N4S Exccl -- Data llntrl,-" IJntcring bloocl test reports and patient data

4. h,ts l"ixcel -- Basic l:rormulas- A.vcrage, sun-], and conditional formattu-rg

5. Power?oini - Ilasic Slides- Creating a S-slide presentation on hospital safeh,

6. Internet Brcrvsing & Searching- Using Google for rnedical topics, .lownkracling

frrrrns



(lredit=4(60horrrs)

Course Rationale: Students rvill be made aware of the composition of blood and methocls

of estimating different con)poneflts of blood. Students rvill learn ther basic conccpts ()i
Hematology and.routine clinical investrgations of the I-{aematolog;r laboratory.

tr-eaming Objective: At the end of the course, students should be able to

o Understand the composition of blood and the function of blood cells.

SEMESTER II
Course Name: Fundamental's of Haematologv

. Competscy Based Curriculum for Medical Laboratory Science
(Intellectual propedy of National'Commission forAllied and Healthcare Professions, Ministry of I{ealth and Family Welfare)
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o Identifv the norn-ral ar-rcl abnormal blood cells \, viz erythroclrtes, leucocytes zrr.rcl

thrombocytes.

rel-rend the prr>cc:ss of hemostasis and its physiologrcal propeties

Demonsttate knowleclge of haernatclogrcal techniques used to analyse basic

parameters in the Laboratory

{.

Unit Tooic Hours

I Inttoduction to blood, compositiorr and function of normal celh.rlar

compone,rts. I{aeflutopoiesis: Site of haematopoiesis, Bone marrorv

and llone nrarrow collection; Cellular ratio, bone marrow bropsy ancl

aspirztion techniqLres and their: indications for collection

10

II Erythrocytes: Normal Structure, Function, and Fate of Erythrocytes
along with Clinical lndications o f Jaundice, Normal Range.

Abnormal Red Blood Cells: Anisocytes, Poikilocytes, and their
clinical sig-nificar-rcc

Hernoglobin: Strtrcture, composition and fi-rnction, syndrcsis ar-rd

regulation of henoglobin, oxygen association and dissociation ctrrve

Various tlpes of hen-roglobin rvith clinical significar-rce - [retal

hemoglobin, Meth-henrog'lobin, Sulf-haernoglobin,

Carbo ry,hemoglob in, Srckle henroglobin, Glvcosl,latecl henoglobi n,

tliflcrcrrt nrc:thods,-rf cstirrratiorr

10



IJnit Topic Hours

II i I-r.:rrcocr,tcs' Stnrctulc:, tLrncliolts, rtorrnal l.tnuc. litl.sprtrr oi rtorrnal

\\ihirc l]1,rocl (.clls. (]uirrrtitativt, ancl ,.lLrrrlitrrrrve clisorclrrls of \\,'hrrr,

I'lLrocl ( )elis: phvsiokrgicai ar.rcl putholoeicirl catrsc.s

10

IV Tl-rtotr-rllocytes: Structure, functions, normal rirnge, lifespan clf

fl otn-)al Platelets. Qnantitative disorder <;f Platelets: physiological and

padrological causes

Normal hernostasis and physiokr6fcal prc-peftics of coagulation

factors. Prirnary, secondary and tertrary hemostasis. Role of tl-re

platelets, coagulation factors, coagtrlation inhibitory system anci

fibrinolvsis.

10

V Ifematocrit and Erythrocyte Sedirnentation Rate: physiological and

pathological causes

5

VI Automation in Haematology lab: pr:inciples and analysis

Quality assurarlce in Haematologv, L-rternal and external quality

conttrl, including refereflce preparation, Routine cluality assurance

plotocol, Statistical analysis, i.e. Stanclarcl deviation, Coefficient of
variation, accutac)r ald precision

8

\ryI Anticoappiants: fypes, mocle of action and preference of
anticoagulants for different haematological studies. Different tlp es

of blood collection, including the prcservation of blood samples fcr
r.arious haematological investigations. Principles of Rorr-ronorvslqy

stain u,ith examples and its applications

7

Total 60

Competency Based Curriculum for Medical Laboratory Sciences
(htellectual property of National Commission forAllied and Heahhcare Professions, Ministry of Health and Family Welfare)
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Corrrse Narne: Fundarnentals of Haeruatology prnctical Cred it:. 2 (60 hours )

(lottrse Ratiorraie: Srtrrir:rtts t,ill ac(lr.lr1cl crirrrltt,i.ri'rrsrvc'hitorr:](rilec lrnii slirli.r ul

[trr.litrtre:rttitl lalroraton, ttrcltnir|rc:s .tncl J>ittit:nr :;:iFth . ['hcv rvil! ulir]t'r'sr,rrrrj ,ir,ri :ti,,rll
l<rtorvlcrr-111c: rcq-,trding santplt' cgllcrcti<ttt, ttAtlsp()1'r. sl( )r..lg-c, rrlcl ltrgsg6'atir.,1 l)r'r'i6rp-t

iti[;rrt':ttorv rnvcstig,atilrrs irsirrg applopri.rtc'rncth()cls anrl instrtrrnctrts. r',,lrilc ircllrc:rrrrg lr-r

slll('l \ I)l'oIot'ols .trrtl t.tlrrrllrtr(.rtl CZt'c.

1. Dctrtoustrat(: labor?ltory safety ancl iriorrreclical waste rnanagenlctlt

2. Prc'analytical variables irr clinical l,abolatolJr: Patient anr'l tcst r:cqucst k)rn1

identjficarion, Patient pteparation for phlebotorny. S<turces of error ir vcn,,us

blood san-rple collection

3. Sarnple transport, processing Sarnple acceptance aucl rejectir-,n criteria

4. Perforrn blood collection ancl demonstrate the orcler of draw

5. Estirnation of l-remoglobrn by Drabkin's methocl

6. Ilerform Packed Cell \roiume

12. Petform Absolute Eosinophil count

rform Platelet count

14.

' 15.

16.

17.

TClinical

Competency Based Curriculum for Medical Laboratory Sciencm
(htellectqal property of National.Commission for Allied and lfealthcare Profssionq Ministry of Health and Family Welfare)
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Suggested books

' c. r,,r,.iltl. i,. ii.,,! iir',jlt;tr'. l'). i' j'i(ti)ii) l'^,i.i,ti,;.i:.11i i;,,,i|,,',t! l1;i,y,,1y,,;j , l,!,,/.:,i,,:,

I ji rrtlr;rrr yrrrl,irslrrrrr.l lroL;si,

e l)rtr'ri...i \' :?()(X,) llti,'ji'tiiiri I !ti,;' .l:i',t,'ittiril lit.itiiiitit)iti!:i', lilsi,..,iu: t l.,ililr :'i'ii i)i(s.

. lrir:kirr, l' . ('lrt'sl,:r.rrirrrr. (1.. iiuslr. Ii., & l)rrrrrrir;lon, i). (21](iti ;. l)i' t' ,:'ti"i.,',', <,luiii,il

lnitiiirtitiirttf i ii, iiitilit,tl l)ti.tr;lic,u lolrrr \\.'ilct, & Sons.

, CBS publisl-rers

I

Competency Based Curiculum for Medical Laboratory Sciences
(IntellectuaI property of National Commission forAllied and Healthcare Professions, Ministry of l{ealth and Family Welfare)
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McPherson, Richard A.. (2022). I7enry's clinical diagnosis afld natxage//lent lry laboratory

nethods, 24th ed. (24). : Elsevier.

rlogy Practical Microscopic

York:Thieme.
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(lourse Narne: llnsics of Biochernistry Credit =4 (60 horrrs)

Course R:ttionarlt.': Sriiclcrits ,',,ill tc;t.n tlri: lr;r -i1\ (r()rr('(i[)li,rt l]irit;i rtinistr\:" t'lrt'ni.t't'r ,rt

lcqtri rcnrcr rrs,

Learning Objective: '\t rhc rrncl r>f thc cor.rrsc, stuclellts shoulci be zrlilc't,,

o De:scribe the structur:e ,tnd fuflction of liev biomolecules, inclucling carbohyclirtes,

pr<;tcins, lipids, and nucleic acicls.

o Explain the funclamental principles of enzlrme action, includurg enzyl)rc l<ir-retics,

inhibi tj<-in, and r:egplation.

o Dcmortstrate linowledge of biochemical techniques used to analyse,bionxrleculcs.

Competency Based Curriculm 1br Medical Laboratory Sciences
(lntellectual properry of National Commission forAllied andHe,althcare Professions, Ministry of Health and Family Welfare)
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Topic GE FIours

I.

Introduction to Biochemistry: Units of weight and volurne,
Preparation of solutions (percentage, I\{olarity, Nomraliq), Basic

.o,rcepts of acicis, bases, and buffers, their applicarion in the
Laboratory. Definition and deterniination of pH. Preparation of
distilled water, double-distrlled water, and deionised water.
Fundarnental concepts on biophysical phenomena like osmosis,

dialysrs, colklidal rtate, r,iscosity, adsorption, osmotic pressure, and

srrtface tension.

4

IT

Chemistry of Carbohydrates: Introduction to carbo\drates.
biological importance of carbohydrates, classification, physical ar-rd

chemical properties

7

III
Chemistry of lipids: Introduction to liprds, biologcal imporrrnce of
Iipids, Classrfication of lipids, Physical and chemical ptoperties,
Cholesrerol arrd lipoproteins

7

IV

Chemistry of Amino acids & Proteins: Introduction to an-rino

acids, biologrcal importance of Amino acids, classification of aminc>

acids.

Inrlociuctiorl to proteins, thc biolc,grcal importance of proteins.

Classification of ptoteir-rs, Structural organisation of Proteins,

Pl-rysical and chemical properties of Proteins and Amino acids

10

t"_-'

I

)

)

Unit



t
I

I

Unit

\I

T"r,.

Cirerrristry of i\ucleic acids: Irrlrorluciiort

ntrclcr,,tiricrs, nr"rcicosic-lcs. biologicai irnpr.rrtatrt:c

Stlirr:ture: of 1)N d alcl ll NA, I)ifierr,,ttcc [rc:lrt,rrr:tt

to Nrrr:leic acicls"

of Nuclcic itcitis,

I)N,.\ irrrcl ltN-A

Hours

8

VI

Chemisry of Enzymes: Intrcductron of enzvmes, classification of
cnz)-mcs, Cocnzy'mcs and Cofactors, Activc sitc, Mcchanism of
action, Factors influencing enzyrr,e action, Enzyme inhibition and

regulation.

8

VII

Vitamins & Minerals: Ilrtroduction to r.itamins, Classification,

Il-D,r\, Chemistq- and biochen'ricirl function, deficiencies artd t<-rxic

manifestations

Inttoduction to minerals, Classification, RDA, Chemistq, and

biochemical function, deficiencies and toxic n-ranifestations, Special

references to calcium, phosphclrus, magresium, iron, zinc and copper

12

vlll

Nutrition: Calotie Requircments, SDA and BMII, Respirator:y

Quotieng Glycerruc Index, Balanced Diet and Energy Calculatio.rs,

Fonnulation of diet and dietan, fibte, Staruation, obesity, and Proteiu

l}-rergy Malnutritior-r

4

Total 60

Competency Based Curricuium 1br Medical Laboratory Sciences

(lntellectual property of National Commission forAllied and Healthcare Professions, Ministry of I-Iealth and Family Welfarc)
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Course Narne: I3asics of Biochemistry- Practical Credit =2 (60 horrrs)

Course rationalei Students rvill leirr-n rhe essential lahoLztoq, practices; rvhic'h include, tlre

Prepamtion of Lab reagents and qualitative arralvsis of carb<;hydrates, proreins and lipids.

L, Demonstrzte the use of Laboratory Appar:atus, Micropipettes; and their uses

2. Demonstrate cleaning of glassware

3. Demonstrate the trse of alabontory balance

4. Prcpare and label common Laborato.ry reagents @ercentage, Molarity, Normaliry)

6. Measure pH for

-()

()

(.J

8. Perforn-r qr.ralitative anal1,5is of protein ar-rd arnino acids- Ptecipitation test - I{eat

ps4dings:

incorporated wherever

()

r)
J
J
J
J
J
J
J
J

. Y.l( Joshi - Basics of Clinical nilition, Jaypee publisirers

Competency Based Curiculm for Medical Laboratory Sclences
(lntellectual property of NationaI Commission for Allied and Healthcare Professions, Ministry of Health and Family lVelfare)
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Course Narne: Fundainerrtals of Microbiology Credit : 4= 60 horrrs

{.,,ti;:r; il.tiiriiiair,. .iiirric.rir:;. rr,rii :iur1i,irt, i;1y11r.y11,,-]pr,l t;ri !iirt I iistt.ili.;i; i)t,r't:ioPtiit:ji1 rri

strsr:c,1lti[ril,tv r'('sis, anci unclr:rsliurc] iir(r ulrlt:il)rirtg c()r]crtpis oi lrircrctjai {r'ttctics :.tucl it,,

ap1ilir.ations iri r'r-:r;< ;n-rIrinant Dl\,\ tcchnokrgv.

Leaming Obiective: At the encl of the couise, students should be ablc to

o (}rmplchr:ncl kno-vledge oi Mictoscc,pes, their types ancl applications

o ]txplLrin rmcrobial stlucturc, ph1,<1o1oO, growth, and repl'()cluction.

o lclentif) c()1i-r1r1o1i lnethocls usrjd in tlle control and prevention rrf rnicrobial growtl-r

and infection.

o l)cmonstrate l<nowleclge of aseptic techniques ancl basic mrcrobiological laboratorv

pr<:ccrdures.

Topic
I

I I{istorical Development of N{icrobiology: Infection and Contagion,

l)iscoverv of Microorganisrns, Conflict over Spontane<;us

Gene rati<>n, Role of Microorganisms in Discases, Scientrfic

l)er.elopn-rent of il,{rcrobiologl, - I-ouis Pasteur,Joseph Lister:, Robert

I(och, Paui Ehrlich, Edward Jeunc-r, Igraz Sernrnehveis, Antonl: 1.2111

Leeurvenhoek.

J

II Microscopl,: Light Microscopy, Bnght-field microscopy, Dark-

glound microscopy, Phase-contrast microscopy, Fluorcsce ncc:

n'ricr'( )scol)y, I'llcclron nricroscopy

7

III Morpholopry of Bacteria: Cornparison of Prokari'otic Cells-

Eukaryotrc cells, size of bacteria, arrangenlelrt of bacterial cells,

Anatomy of the bacterial cell- the stnrcture, function, and clinical

sigyrificance of - Cell rvall, Cell rnembrane, Cell sutface appendages,

Bacterial Capsule, Cell organelles, pl'lsn-rid, Spore. Principles of
staining - Simple staining, Negative staining, Differentral staining,

Gram's and acid-fast staining Albert's, Irlagella stair-ring, Capsule

srairting, Errdospore staining

7

IV Physiology o[ Bacteria: genetation time of bacteria, bacterial gr:orvth

cule, bacterial nutrition, bacterial metabolism

6

Competency Based Curriculum forMedical Laboratory Sciences
(Intellecturl property of National Commission forAllicd and Heulthcare Professions, Ministry of Helth and Family ll'elfare)
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Unit T'opic Hours

\I Bacteri'al G en etics : Differen t gene transfe r rnetho ds : Trzns formatio n,

Tran sd uction, Lysogenic conr,r rsior-r, Coniuga tion

)

\a Sterilisation and Disrnfection: Classify sterilisation rnethocls - Drv
heat sterilisation, Moist heat sterilisation, Radiation, Filtrzrtion.

Disinfection- Classify disinfectants, generzl features of disinfectants -

Alcol-rols and aldehydes, Dyes, halogens and phenols - Gases, surfacc

active agents and metallic salts, I'esting of disinfectaflts - Rideal

Walkct method, Chick Marun test, Disinfectant kill time tesg I{elsey-

Sykes tesg In-use test, Advanced techniques in Sterilisation of Heat-

Sensitive Articles.

7

VII Culnrre l\{edia and A{ethods: Culture Media- colnmofl ingtedients of
ctrlnrre rnedia, classification oImedia. Culture ]\{ethods- Methods of
bacter:ial culture, iretobic culture, anaerobic culture, methods of
anaetobiosis, rnethods of isolating pure culnrres.

)

\rIII Ic'lentification of Bacter:ia: N{ethods usecl to identifi, bzrcteria,

phenotypic characteristics, genornic characterisation, llactenal
Taxonorly-'faxonom1,, Identification, classification systems,

Iclentification of Bacreria by biociremical tests and autornated

systelr-rs: - Bac T'aleft and BACTEC s)rstems, -\TITEK ancl Phocrrix

systems - IU'PCR, MALDI,TOF

8

IX Antibiotic susceptibillty testing (AST): A. Diffusiolr rnethods 1.

Kitb1,-S2usr clisk diffrrsion method 2. Stokes disk difftrsion rnethod

ll. Dilutron methods 1. Broth dilution method 2. Agar dilutiorr
rnedrod. Epsilorneter ot E-test, N,linirmrrn ir-rhibitory cotrcentration

(I\4IC) and lV{inin-rum bactericidal concentration (}4BC) of antibiotics,

6

x I-Iun-ran Normal Mictobial [r1ora ancl Microbiome: A4icrobial

L-rfectiorrs- Microorganisms and I-Iost, Infection and Infcctious
Disease, Ciassification of Infections, Sources and A4odes of
Transmis s ion o f In fection, lipiden-iiologicz.l'I'cnninologies

6

Tctal 60

Competency Based Curriculm for Medical Laboratory Sciences
(Inteliectual property of National Commission for Allied and Heal0rcare Professions, Ministry of Health and Family Welfare)
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Course Name: Iiundamentirls of Microbiologv Practicrrl Credit: 2= 60 hours

Iirl(r-()l rrli,,eit.tl Itr:lsrr'tlltcirilritrllr.rliottol ittir'r', )()lq:Ult\r)):.

I 1)r:rnonstturc thc collc't:riorr of r,Ar:ir:r.rs ciirical sPccrnrcrrs itr.rcl tl-reir trerlsp()rt.In(i
p r:i.r,ccssin11-.

2. Dctnonstrate a siri'c coilc oipractice in tl-rc Azlicrobiology laborator:y

3. I)emonstrzrte clcaning ancl sterilisation of glassrvare

7

B. rate the proper precautions disinfectants and dilution

quality control of

al laboratory rotation/r

reading

o
i)

()

i-)

()

(:)

()

i)

')
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J
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J
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rfill

3

c

o

a

r:ayan & C.l... Jal,aram Panilier -Taxtbook of

0ftu

Apurba Sankar Sastr:y & Sa: in Me dical Mi no bio bglt, J ayp ee

Brothers lVledrcal Publishers

o Praful B. Godkzrt & I)ar:shan P. Godhar * Textbook o/'Medica/ l-ttbor,tro4, 'fecltnolog),,

Bhalani Publishing

Competency Based Curiculum for Medical labomtory Sciences
(IntellectualpropedyofNationalCommissionforAlliedaudllalthcareProfri:ssions,MinistryofHealthandFamilySj?jrf 

,r,

Subhash

ie & McCartnelr - Prucrica/ Medica/
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Course Nnme: Pre'r'entive and Social Medicine Credit:2=30hortrs

Course Rationalq' I'hrough this cotrrscr, stuclents learn the pnnciples <-rf prin-ran, healtl"r

c2lre, the significancc,of health pr'()g-r'irms, and the role of comnlunication ancl education in

behaviout change. I'he inclusion of first aid and patient care in communicable cliseases

prepares allied healtlr professionals to actively contribute to health promotion and clisease

prevention at.all levels of healthcare delivery.

Learning Outcome: At the end of the course, students will be able to
o Describe tl-re epi

o Unde

y, prer.entir)rt, and control of communicable ar-r<l nr>r'r-

ancl principles of publc health, disease preventi<;n, ancl

>f l-realth and disease, including environmental, social,

factors.

Competency Based Curiculm lbr Medical Laboratory Sciences
(Intellectual property of National Commission forAllied and Healftcare Professions, Ministry of Halth and Family Welfare)
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determinants of

S*

Unit Topic FIours

I.
Basic Epidemiology: Epidemroiogrcal Triad, Carter,
Reservoir, I{ost for infection and diseases, Various methods of
disinfection used at eacl-r level of healthcare, Incubation period,
Nosocomial Infections

03

II. Primary Health Care: Principles, Elements, Health
Programmes - Maternal and Chiid Health, Nutrition,
Environn-rent, older adults, Central Government Health
Schemes, Occupational Health, Voluntary Health Agencies,
Role of NGOs rn the Health Team.

0?

III Demography and Farnily \Welfare: Definition, Demogtzphic
cycle, Population Explosion, Factors influencing population
growth, death rate, birth rate, and n-icth<tds of cor.rtmception.
Farnily, \X,'elfare - Definrtion, Objectives of Farlill, Planning.
Tlpes: Temporarl, zrnd Perrnanellt rnethods, Follou,-r4t of
contra cep tive method s, Iramily p lanning counselling.

03

IV Environmental Health: Air Pollution, Noise Pollution, Water
Pollution, widr the causes, effects, and preventi\re measures.

Solid Wastc Management - Si.vachh Bharat Abhiyan, Nrrmal
Bharat Abhryan. IJiomedical Waste Management Rules 2016 -
colout coding ancl disposal into correctly colour-coded bags.
Di seas e E li rmnation and Diseas e Eraclicatioir : Examples.

07



o
o
o
-r

Unit

v

Topic

I Iealth ccltrclrtir;rr-clc:fir'ririon, pr:inciplcs, olrjectilcs. []urpr ,st .

tr,1lcr5, ii111| :\\' airls. (lxrtmr-rnication-ck.'iirritiot.t, 1'rrr.,ccss, rittci

tr1->cs. lkrhzrr,iourrrl charrqc cor.t-trr-tur-tic.tlirrrr. ]1,',(" (lnfomiarron,
eclr-rcation, an d cor.nrmr r-riczrtion) : airns, scop e, cr>nccp t, iurcl

app roacl-r es. Fi lst-ai d*Defi ni tirtn, Prin ciples, Golcl en rr.rles, a ncl

bandages. First-aid for fracftrre, bleeding, drorvrring.
Convr:Isions, Foreign Bodies, pcrisonrlg, Shock, and Cardio-
Pr.rln-ronary Restrscitaticln. Role and skill of health professi<,nal
rn l{ealth lldr.rcation; Interpersonal reletionship: coordination
anc'l cooperztion in health education rvith other rnernbers of
tl-re health tearn.

FIours

08

VI Patient care in Communicable Diseases: Care of patients
rvith communicable diseases, Isolation methods, Standard
safety measures (Universal precautions). Role and skill of the
Health professional in the management of patients rvith
communicable diseases.

02

Total 30

Suggested Readings

o Textbook of Preventive and Social Medicine -J.E.Park

o Manual for Laboratory Technician - 1985. DGHS, Ministry of Health, Govt of
India

Competency Based Curriculm for Medical Laboratory Sciences
(Intellectual property of National Commission forAllied and Healthcare Professions, Ministry of Health and Family Welfare)
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SEMESTER III

Course Nrtrne: lntermediir$, Metabolisru & Endocrinoiogy (lredir = 4 (60 hours)
(.r:t.rr'si'ltltIit.rrtrtlc:: 'l'ci faniili:rri:rt'tlrt: slrrdcrrts rrith lhc nir:tlrllolisrn ot]e:iillohvrlr,ir.'s, liPicl:,,

[)t()tcir)s, nLrclc:rc ir,:rr,ls. hacntr.rglririn anrl rlirrc:nls. Sttrr]t:rrts will als,r grin ktrou'lt clgc of rlr,.

it.tsrcs of cnrlocnnoLrgy.

Leaming Obiective: At thr,: cnii of the course, strrclcr.rts shoulcl be able tcr

" flxplain tl-re fundan-iental principles of metrLbolisrn, inclucling rrnabolic ancl catabolic

Competency Based Curiculm for Medical Laboratory Scioncs
(Intellectual propeny of National Commission for Allicd and Healthcare Itol'essions, Ministry of I{ealth and Family Welfare)
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Unit Topic Hours

I Metabolism of carbohydrates: Digestion and absorption,

Glycolysis, TCA cycle, Gluconeogenesis, ()lycogenesis and

Glycogenolysis, Significance of HMP shunt and uronic acid

padrwa1,. Regulation of olood glucose. Disorders of Carbohydrate

metab olism: Diab ete s rnellitus, glycosuria, glycogen storage diseas es,

galactosemia, pentosuria, fructosuria.

9

11 Biological oxidation and Electron transport chain: Reclcix

potentials, Biologrcal c-,xidation and high-enerE;v compouncls,

organisation of electr<>n transport chain, Chemiosrnotic theory,

AII'P syr-rthase, inhibitors of AT'P syndrase, uncouplers of oxidativer

phosphorylation.

6

1,11 Metabolism of lipid: Digestion and absorption, Beta-oxidation of

fatty acids, S),nthesis and breakdou,n of cholestetol, lipoproteils,

and lietogenesis. Disorders of lipid metabolism: Hypedrpiden-ria,

hyp edipop roteinernias, Athero sclero sis, fatq, Iiver

8

,W
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Topic Hours

1\r Metabolism of protein and amino acid: Digcsrion ancl

abs<irpti,,,r-r; transaminati<;n, Oxidatri,e ancl r.ron oxic'lativer

deiunirtation, Urea cycle, (,reatine s):ndresis and degraclation,

Metabolism of aromaric arnino acic-ls. Disorders of Ptotein

metabolism and amino acid metabolism; Inherited disorders

associated with the urea cycle, Phenylketonuria, Alkaptonuria

9

1r Integration of Metabolism: A{etabolisrn in a well-fed state 2rfld

stan'.rtion. Mineral metabolism: Repplation of dre blood level oi

calcium, phosphoms irnd iron. Water and electrolyte balance:

Distribution of fluicls in the bod1,, rvater n-retabolism, factors

influerrcir-rg tl'e drstribution of body water, thitst mechanism, iltake

and loss of bod1, \vater, electrollte distribution, function and

regulation, and dehydration.

6

VI Purine and Pyrimirline metabolism: Biosynthesis of purines,

pyrimrdines, Bteakdown of purine and pyrimiclines

B

v11 Haemoglobin rnetabolism: Oxygen dissociation cun'cs ancl

abnormzrl haernoglobin, formation ar-rd breakdown of hen-roglobir.

6

\4II Hormones : Introcl',rctior-r, Clas sification, Mai or endoctine glancls

anc'l their hormone s, l -Iypo tha larnu s, Pituitary, Thyroid, Parathyroid,

Adrenal cortex, Pancteas ancl gonads. X4ecl-ranism of action <-ri

hormones.

8

Tot'al 60

Competency Based Curiculum for Medical Laboratory Sciences

(Intellectual property of National Commission for Allied and Healthcare Professions, Ministry of Health and Family Welfare)
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Cotrrse Nrtrne: Intermediary Metrrbolisrn & Endocrinology -Plactical

Credit =2 ((rti horrrs)

Course Rationale: Snrcic,rtls rvrli lrt'tauglrt ri rclci':lrrt clia.r-irroslrc t,r'St.lrr(l ilrll trirrlris ()rr

r:x1.rt:1i6111s61 in cstrrnzrling, brocltr:rr-rirral pl.tranrr)tcrs ltsir'tg st:urriarcl kit rncrthocls uscci rn

l:tllot'al,rrit's.

1. ()per,ttc lhr: col,,rrrirrrt'tt'r ;rnrl SpeCtrrrlthololnt,tt.r

2. Estimatron of Plasnrzr Gltrcose bv GOD . POD method

.3. Est'in-ration of 'Ibtal Proteio by Iliuret N{edrod

4. Estimation of Alburnin by tire IICG methocl. Calculatir>n of A/G ratio

5. Estimation of Cl-rolesterol by rnodifiec'l CHOD-POI) method

6. Estirnation of Urea by Urcase method

7. trstrmauon of Ur:ic acid bv uricase method

acid ({IAA), total
ins, Coptoporphyrin

laboratory rotation/ wherever

Sathy anany ana - B i o ch e m i firy, El sevier

a

o

,)

,)

r-)

)

)

)

)

)

)

)

-)

)

._)

.J

.)

,.)

)

-)

-,)

o Robert K. Mr,rrray et al. - llarpar't l//rtstrand Biocltenislry,lhta McGraw-Ifill

r M.N. Chatteriee & llirr-ra Sl-rincie ,'l-extbookof Mcdica/Bioclrmlstry,Jaypee

o Alan Gowenlock - V'ar/ey's Practical CliricalBiachenistry, CBS"*'"'"''"'*':"-.1/,\'v!

o David L. Nelson & Michael M. Cox -T,rhninger Pnncipks of Bioclxni.rtry, WJ1.
Fteeman

o D.M. Vasudevan -Textbook of Bioclntnistrl,Jaypee

r A.C. Deb - Ftndarnenta/s of Biocltenisl.ry, New Central Book Agency

Y.I( Joshi - Basics of Clinical nutrition, Jaypee publishers

Nader Rifai et al,TietqTextbook of Clinical Chenistry andMolecularDiagnostics,'Saunders

/ Elsevier

Competency Based Curriculurn lbr \4eclical Laboratory Sciences
. (lntellectualpropertyofNationalCommissionforAlliedandllealthcartProfessions.MinistryofHealthandFamilyWelfare)
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Course Narne: Bncteriology Credit : 4= 60 hours

(,i,rti'sl r)rilc{)1llcs: )rrrricnls u,ili rderrrr i't, rtrrrclit:,tii., rnrllortiirrl ittctcria, ttnrit'rstrtncl lircrr
pathix,,trric n.u,char:ir;rrrs" arr<1 apirll,dirrgnoslit: nrt.llrocis for bat:rr:rial inlccirorrs irnrl

Itr,spit,,l rrr't1t;ir',.t1 irrlt,t l iorrs.

' Lcanrirrg ()utc()rn(:l: \t tlrr: t:nd of rirr: (:()rlrsc, strrdcrrts shoulcl bc altlc t<.r

o lclentif), clinically sigrificant bactcria th2lt cause human clisease.

Enterobacteiaceae'. Ilschelchia coli, Iilebsiella species,

species, Saln-ronella species, Shigella species

Proteus

(-)

()

()

()

<)

()

( 
-.)

()

(.)

i)

'r)

rJ

U
,-)

(J

J
r)

Competency Based Curriculm for Medical Laboratory Science
(Intellectual propeny of National Commission for Allied and Healthcare Professions, Ministry of Hmlth and Family Welfare)
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Topic

Gram-pcsitir.e bacteria: Staphylococcus species, Streptococcus

sp ecie s, Coryneb acteriun-r diphdreriae, Bacillu s sp eci es

Mycobacteria: Cias sifi cation and rnorphologv

Araerobes: Ncn-spore-tbrn-ring anae''obes. Classity anaerobes,

infections caused, and laboratorl, cliaglosis of norr-sporir.rg

anaerobes

Spore-forming anaerobes: Classr$, Clostridia species: Clostridiun-r

pedringens, Clo stridium tetani, Clo stridrum b otulinum, Clo stridiun'r

difficile

Grirm Nepptive Cocci:

gonorrhoeac

Neisseriir rr-reningiticlis, Neisserizr



r-l

LInit Topic Hotrrs

YII \''ibrio spccies,

(llassification oi

Borrelia

Psc:r.rclorlorras

Spirochetcs -

irrrrl llurlilr,,ltloi:r. S1lirr,,'ltctt's:

'l-reponema pallicir-rm, I-cptospira,

ti

\/III Mycoplasma, Actinomycetes and Nocardia, Carrdida 5

IX Types of infectrons & diagnosis - Skin and soft tissue infectiols,

Respiratory tract infections, Cardiovascular System & Central

Nen ous Systern infections, Otitis rnedia, Gastrointestinal tract

infections, Urinary tmct infections, Genital tract Infections

6

x Nosocomial Infection - Hospital Acquired Infections (IIAD, risk

factors, sources and route. Inr.estigation, prevcntion and control of

hospital-acquired infections. Bacteriology of air, food, rvater: and

milk

4

Total 60

Course Name: Bacteriology Practical Credit: 2= 60 hours

Course outcolnes: Students will demonstrate ar-rcl perform bacterial culturc, identification,
and antrbiotic susceptibility testing using manual and autolnated methods.

7 . Perforn-r pure culture srr,rd1, of common pathogens. (5'tEltylococcttt Lttlnt/.t,

Srapltylococcrr.r f2ltogenas, Enterucocctts species, Corynebacleiln diplttlteiac, E. co/i, Sa/tnoru/la

spp, Sltiga//a tpp, Pxtdoltzilat, Proteils .ryp, K.pneunoniae, Vibio cln/cruc, Psedotnon,x

mr/lgit?N(t, C. a/bicans).

2. .\pply diagnostic Scheme for I{espiratory Tract Infectior-rs.

J. ,\pply diagnostic Scheme for Urinary'ftzct Infections.

4. ,rtpply diagnostrc for Gastrointestir-ral Tract Infections.

5. Apply diagnostic for Central Nervous System Infectrons and Bacteraemia.

Competency Based Cuniculm for Medical Laboratory Sciences
(Intellectual property of Nationat Commission for Allied and Healthcare Profcsions, Ministry of Health and Family Welfare)
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3

6. ,\p1;h'rlr,rgrrostic tor Skin ltricct iotts.

' '. a'i, i'tir'tr;,r11:)i!.Lrtc :t[\L'cinlt'll Ir(1r--('.ii]1., l,-\' iliitt:rrrt1 r:xt1]rr,ri, llli-:!r-iilrll.il s1rr.'1:i111g11

, L, r-r,i. rrr,rl, SpitCinterr it.t,,,-:r-rlatiorr ittf,, ir|1r:r,1tli;Llt ('tilir.lI(' :tri'tlia, IlSillrr-

' rtl)l)loitiia1.c: sttrning rrlcrtir()(1, itiocirr:nriczil rc'?rct1r)r)s, lll](i s(tr()l()!.icrtl u,r'otrllinu

ii i r',r t rr;,i rir: Iat:it,ri:r)

'7. ,l)cnxrirsil:alc i)ilct(:r'ial itlentificaiion antl ar.rtibrotic $l-rscepti[)ilit), le sting using

rn2r]rral / aut()mated meth()ds

Processing; of specimens for anaetobic bactedaB.

9.

10. Perform serologrcal tests for the diagnosis

11. Identift'the qu:,lity control used irl the

Processing of specimens for mycobacteria

ofbactedal diseases

*Clinical lab oratory rotation/

Suggested Reading

o R. Ananthanarayan & C.K.

Pres::

r C.P. .T3aveia *'l'extbook of

o Subirash Cl-randra Parija

r Dubey lt.C. -
o Atorz D.R. -- Textbook oJ

ard alltomated methocls

LJniversities

Ilssentials in Medical Mictobiology,

Elseviet

I-Iardbook, ASM Press

c

3

o

o

r Apurba Sankar Sastry & Sandhya

Jaypee IJrodrers Medical Publishers

Lippincott

Competency Based Curriculum for Medical Laboratory Sciences

(intellebturl property of National Commission forAllied and l{ulthcare Prolbssions, Ministry of Helth and Family Welfare)
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Course Name: Clinical Haematology

Course Rationale: Snrc'lents r,vill understandr the padrophysiblogy and laborator'\:

diagnosis of haen-ratologrcal disorders, inclucling anaemia, leukoorte zrbnolrnirlities"

coagulation defects, ancl related morphological changes in blood cells.

Leatning outcome: At thc end of the course, students should be able to
o Comprchend knorvledge of Qualitative and Quantitative disorders of Erydrrocytes;

leucocytes and thrombocytes

r I)escribe the pathophysiologlr and clinical fea:ures of common pathologcal

Credit:4=60 hours

, l-rancllir-rg, anci

cliseases

o Demorrstrate thc propcr techniques for speci

diagnosis of tl-re pad"rological diseases

Competency Based CuJriculm for Medical Laboratory Sciencc
(Intellectual pioperty of Mtional Commission forAllisd and Healthcare Professions, Mriistry of Health and Family Welfare)
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Unit Topic Hours

I. Red cell ir-rdices: Definition, norn-nl rarge, and calculations rvidr

tlreir application in diagnosing anacmia

5

II. Anaemizr - A{orphological and etrological classification: Signs,

symptoms, aetiology, pathopl-rl,sislogy, and laborztory fi ndings
essocietr.rl rvitl-r Tror-r deficier.rcrr aneernir Mcoalnl'rlaqtic anar.fi'ri,)

L6

Aplastic anaemia, IJemolytic anaentia, 'Ihalassemia, Srckle cell

anaerra, Her:cditary spherocyte515, Patoxysmal noctutral
iremoglobinuria. Recer-rt advances in laboratory diagnosis of
anaernia

III Leukaemia: Ler-rkaernia: Lcukemoid reaction- I)efinition and

clinrcal irnplications, Leukaernia- Classificatior-r, definition and

c:limcal irnplications, Pathophl,siology, signs, syrnptolns, afld

laboratory diaglosrs of Acute lymphoid letrkaemia (ALL), Acute

myeloicl Ieukaernia (AX,IL), Chronic lyuphoid leukaemia (CLL),

Chronic myeloid leukaernia (CI\{L) Pathophysiologl,, signs,

s)rlnptoms, and laboratorl, cliagnosis of Polycl,themia vera,

Multiple L{yelorna. Itecent advances irr laboratory diagnosis of
leukaemia

16



r i :-( ;:1. I-Ior.rrs

I\T ! i;ir:rt'roslltsirr l)rs,x'ilct's. (.iilt.i,.ii1.tti,xr i).ltlt\\,2t\rrt l'1,:rlrirtsit: ;tnii

lr:1iitt.:rr'

( c!l lirisr:tl N,iLrilr:l oi' (,i-rlrgulitriort. ( oa,]ulatir.'n 'l'csts arrrl

irrlr:qrrctattorr oi Protlrrorri[>rn, l) I'/l Nlt, r\ctirratec] Parrial
'l'l'rrornboplastin firne (r\PT1), Tlirombin Tinrc G"1),
Fibrinogen, Platelct, D-dirner test, Mixing study, ar-rd factor

assZ_y

Patl-rophysiology. sigrrs, symp t( )ms, 2lnc1 laborato ry diagno sis of
commolr bleeding / clottrng disorclers - I-Iaernophilia A & 11,

Von-Willebtand c'lisease, Bemard-Soulier syndrolnc,

Glanzrnan's thrombasthenia, Disseminated intravascr.rlar:

cc'agulatior-r (DI C), Immune'I'lrr:ornb oqtopenic Puryura (ITP).

Recent advances ir-r laboratory cliagn<-rsis of coagrrlation

disordcr:s

-tt)

\r Cl,togenetics, Katl,oryping, FIS[{, chtomosome analysis ior
interpretation of malignancies

4

VI Basics of Irlow Cvtometn' widr CD rnarkers 3

Total 60

Course Name: Clinical Flaematology - Practical Credit :2 = 60 hours

Course Rationale: Students rvill gain practical skills necessary for variotrs laboratory

ir-rvestiga:ior-is required for the diagnosis of haematologicil disorders and cornpare therr-r

with nor:mal values and clinical conditions.

1. Prepar:ation and staining of peripheral srnear using Lershman's stain.

2. Identificatron of normal and abnormal morphology of red bloocl cells, rvhite blood

cells, and platelets.

J.

4.

5.

6.

Perrpherai smear str-rd1r, its correlation rvith cliniceJ symptoms and cornpadson of
peripherai smear results rvidr complete blood count (CBC).

Ilet:culoclte count and its correlation rvidr cfinical syrnptolns

Demonstration of bone rnarrow aspilation and smear prepatation.

Stair-ring of bone marrow sfl-rears (Peads 'Prussian blue stain) and its correlation
clinical symptoms

Competency Based Curriculum for Medi cal Laboratory Sciences
(Irtellectual property of National Commission forAllied and Healthcare Profssions, Ministry of Hutth and Family llrelfare)
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7 . Preparzrti<>n oi iso-osmotic sucrose solution ,rncl perforrnance o{ sucrose lvsis tcst.

8. Identification :o['.tesfs,.for hemoglobin rraliarrrs and thalassenria. F,xplanation and

interpretation of hemoglobin electrophoresis (c.g., sickle cell'anaemia, thalassemia).

9: Sickling test. Performance and inteqpretation of the osmoric fragilirl' test

10. Bleeding timg Clotting time, Prothrombin tin-re @'I), Activated partial thromboplastin
tirr're (rPT f). T'hrombin time, Platelet count, Fibrinogen count, and inteqpretation of
firstJine hemostasis tests. Blood collection procedutcs related to coagulation testing.
Performance and inteqpretation ofi Clot retlacfion, Inhibitor assays. Platelet function
tests.

can be incorporated wherever possible

l.1ol- |

r{ (2004).

I). P.

Competency Based Curriculm for Medical Laboratory Scicnces
(Intellectual propsrty ofNational Commission,forAllied and Healthcare Professions,,Minishy of l{ealt}r and,Family Welfare)
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Credit:2=30 horrrsCourse Narne: Basics of Phannacology

Cluurse i{artiorrnie: SfLrric:nrs till gain foturdation:tl lir-,on,iccl$-r: in lrltarnritcoi<inclics artcl

Jtliitrrtr;tt:r,clt ttart..ics. aclr-crsc tirLrg r:ilccts, cott-tttxrtrll, ttstrtl clrrr.'.s irt rrtii'ctrr,lts .tttcl

n-rrrralrolic llisr,r'rlcrs, arrrl iltr: phar:macr.,krg1, rc:levant tt> la[roratorr. clirtqttt.rsrics anc]

itt1r.'r['rr't'f:tliott 
i

Lrzrnring ()utc()rnc: Ar rl-re end of the course, stucleflts shoulcl be a[rk: to 
i

o ]-',xplain fundamental concepts of phanr-racology 
I

Io Identr4, maior classes of drugs, tireir therzpeutic uses, mechanisms of actior-r, and 
I

colr1n1on srde effccts.
Io Recognise sigrs alrd symptoms of common dnrg toxrcities ar-rcl the role of the 
I

laborztory in monitoring drug therapy. 
I

Unit Topic Hours

I General Pharmacology: Branches of Phaunacology, Routes of Drug
Administration, Phatmacokinetics (Absorption, Distribution,
l\{etabolism, Excretion), Pl-rarmacodyrtantics, Adr.erse I)rug
Reactions, Oven iew of Clinical Trials and Phases, Essential Drug
Concepts for Laboratory Professionals (e.g., drug half-Lfe,

therapeutic drug monitoring)

B

II Antrmictob ial Chemod-rerap1,: Cla ss ifi catr on of Antib acterial D mgs,

Mecl-ranis m of Action ancl llesistance, Sul fonami des, Trimeth op rim,

Beta-lactams: Penicillin, Cephalosporins. Protein Synthcsis

Inhibitots: Aminoglycosides, Tettacyclines, N4acrolicles,

Arrtitub crcular and Antileptotic Drugs, Antifu ngals ancl Antivirals,

Relevance of Antibiotic Sensitivity Testing, Laboratory, l{oic in

Monitoring Antimicrobial Thcr:apy

12

I] I Drugs Ilelated to Hormonal and A{etabolic Disorders: Insulin and

Oral Hypoglycemic Agents, Thyroid and Antithyroid Drugs,

Corticosteroids (overwierv and lab rnonitoring), I)mgs affecting

Calcitur-r Balance, Antidiuretics, Reler.ance of Drug-indtrced

Metabolic Cl-ranges in Lab'Iests

6

I\T Drugs Acting on Blood and Blood-forming Otgans: Hematinics

and Use in l,naemia, Coagulants and Anticoagulants, Blood

Products and Plasma Expanders, Overvierv of Anticoagulant

Tl-rerapy and Its Relevance to Laboratory Molitoring (e.g., PT, INR,
aPTT), E,ffects of Drugs on Haematological Patatneters

4

'I'otal hours 30

Competency Based Curriculum for Medical Laboratory Sciences
(Intellectual propeny of National Commission forAlliod and Healthcare.Professions, Ministry of Health and Family Welfare)
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Srrgeested Reading

e N.l ) I rr.r,!rl , |.:ir..nlr,ils,rl \lt.rlr,.rl l)lr:rlrrr:tcolrrgr..f :tr'1lt:t

o l)irrlrrr:rl,r { 
'rlur litrrririr'... l)harnracokrgv ii,r' Nursr:s

o Sirto-sllrr tt rri, ,- l)ltirrn-urcologJ, ancl l)harnracothct'apeutics

o Ilclt'r'ant Lalrrrr:ator:1'LVlanr.rals,/Drug Interaction (lhzrrts for l,alr I'r:chniciarrs

Competency Based Cnrriculm for Medical Laboratory Sciences
(Intellectul property of Nstional Commission for.Allied and I{ealthcare Profssions, Ministry of Health and Family Welfare)
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SEMESTER IV

Corrrse Name: Clinical I'athology Credit: 4 (60 hours)

Course Rationale: Stlrdents u,ill trr.rclerstancl the pnnciples and procedur:es for ztr-ralvsing

tirine, faeces, semel-r, sputLrm, ancl lroch, flurds. 'I'hey wrll learn to diffcrentiate normal fron-t

abnormal findings and apply an'alytical techniques in clnicai diagnosis.

Learning outcome: At the end of the course, students should be able to

. . C,omptehend knowledge of fotmation, compositioa and function of body fluids

o Demonstrate proper tecl-rnique for specimen collection, handling and processing

rn a clinical Pathc,logy laboratory.

o Apply standard laboratory techniques for the identification of the aetrology of
infection.

Competency Based Curriculum for Mediel Laboratory Sciences
(lrtellectual propeny of National Commission for Allied and'Healtrcare Professions, Ministry of Health and Family Welfare)
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Unit Topic Hours

I Urine analysis: Formation and Normal Composition of urine,

Indication of urine anal1,sis, collection of urine, preselvatives used for
urine sample, examination of urine * Manual metllods, dipstick
medrod, urine analysers

o P\sical examination of urine and interpret the tesult -

\rolume, colour, odou;, specific gravity, pH, turbrdity
. Chemical exarnination of udne and interptet the tesult for -

Glucose - Protein - Biood - I(etones - Bile salt - Bile pigment
o Examinarion for hemosiderin, chyluria, fat globules, and

myoglobin detection in urine

o Microscopic examirlatjor'l of urine- cells, casts, crystals,

organisrns, odrers

o Characteristics of a normal and abnormal urine sample. List

advanced techniques used in dre field of diagrosis, Sources of
errors, and Clinical conditions using laborztory results of utine

analysis

12

II Faecal analysis: Formation and Normal composition of stool,

specimen collection, scotch tape pl'eparation, Preservatives of stool

specimen, Physical, chemical and microscopic faecal analysis

o Physical examination-Volume, colour, consistency, odour,

Blood, Mucus and Adult parasites

o Test for occult blood
. Saline and Iodine wet ptepalation, Concenttation method,

floatation method, and methylene blue stain

10

)
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)
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Unit Topic Hours

III Sernen analysis: l iornrarion ol st ri'ierr, rr-rcrhocl ' .rl 'c,,licclion,
itirllorf:trtt r':utti tttr. llt,,tl ol )('ln('n ;rrr:tirlsis \,,r'rtt:il .trttl

itllrrolrttzl rttor'plt, rioq_r oI- sl)( r'ntl:

Pl-rysical and cherliir:ai cl-ralacteri sti cs, sprern-r c()unt, irnci Medico-lcgal

aspects of spr.:cirncn anrill'sis

8

nr Sputunr Analysis: F-ot-nation <tf Spr-rrum, Collectron of Sputum,
luralysis of Sputum

6

V Body fluids: Different body flsi,l, and rnethods of aspiratron,

charzcteristics of normal ancl al;norm.a-l body fluids, physical,

chemical, and rnicroscopic anal1,5is of body fluids, procedure of cell

count, clinical conditions - CSF, pedtoneal, peticardiai, pleural and

synovial fluid

Other body fluids: Function, volun-re ancl chemical con-rposition,

specimen collection, handling of amniotic fluicl, examination of
amniotic fluid, special tests perfouned in amniotir: fltrid
Examination of bronchoalveolat l-avage, saliva, sweat, aod tears.

15

VT Recent advances in c[nical pathologl' that liave

special stains in clinical pathololg,, ancl oudine
usilrg automation in clinical padrology

led to the use of
sample processing

4

Total 60

T
Course Name: Clinical Pathology Practical Credit: 2 (60 hours)

Course Rationale: Students will demonstrate and perform physrcal, chemical, and
microscopic exarninations of cLnical specimens using manual and automated methods.

Preanalyticat Proper method of sarnple identification for inpatients and Outpatients,
Sample transport and processing San-rple acceptance and rejection criteria

1. Identify and process clinical specimens (urine, stool, semen, sputum, CSF, pleural,

peritoneal, synovial, pericardial fluids)

2. Perforra physical, chemical, and mictoscopic analysis of urine and stool

3. Conduct special test in urine -hemoglobin & myoglobin, pregnancy test

4. Perform Stool analysis - Physical, Chemical and Microscopic Examination

5. Petfotm semen analysis- Physical, Chernical and Microscopic Examination

6. Perform Cetebrospinal Fluid (CSF) examination - Physical, Chemical, ancl

Microscopic Examinatiorr

7. Perform Sputum Analysis- physical, chernical, and microscopic examination

(rnterectuarproperty "rr",,"iitl*il"J,".i;:X:ii,::*f,fi,Y:*:i,:i::::Tf"H:ffsorHearth and rram,y werrare)
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8 l)tl'firlrn l)ieurirl Iiluicl (r\ilmilrirti()n -phvsic'tl, t'lrc'rtticitl, rtncl nricroscoprc

C\ai,-lill?l li( )r)

(). I)clfi.,r'r;r 51rnr11,i,,l tltrrci c\'.llnillirti()n Ph11511-i11, r lri:ntrc:il. anrl rrlicl'()sc()l)lc

('\il 11 1i i til li( ) tl

[0. i)crii rr:rn Pcritonclrl l:lltricl cxalnirlatior]- physicul. chcmit:rtl ancl rrucroscopic

( s.U)IIl'.lti()rl

11. Pcrfonr-r Pericardial Fluicl exarninatron- physical, chemic;rl, ancl rnicroscoprc

examination

wherever possible

Competency Based Curriculm for Medical Laboratory Sciences
(lntell:ctual propcrty of National Commission for Allied and Healthcare Professions, Ministry of Health and Family Welfare)
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Course Name: (ienetics & Molecrrlar Biology Credit= 4(60 hours)
Coursc Ratir.rnale: Students rvill leanr tl-re fundamentals of Genetics ar-rcl rrrolecular biolog,v

' '.'-,'", ,,ll ',.in <;rcler to understand the molecular basis of disease, perftrrin lriicl interpret lrasic

li 
-

Leaming Outcome: At the end of the course, students will be 
3ble,tc7

r Explain how genetic information.is copied, transferred, and used rn cells

o Describe how genes are inherited:and how traits are passed through generations.

o Identi$,'common study ger-res

Competency Based Curriculm for Medical Laboratory Sciences
(lrtellectual proper'ty of National Commission forAllied and Hslthcare Itofessions, Ministry of Health and.Family Welfare)
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Unit Topic Hours

I Introduction to Genetics:
Nlendelian genetics -Principle of dorninance, Principle of segreptior-r,

Principle of Independent Assortment, Genoqpe & pirenotlpe;
hornozygotrs & heterozygous; dominant& tecessive; gene & allele,
'I'rait Inheritance - ABO blood groups in human; Poll,genic

Irrheritarrce -l(emel colour in Maize, skin colour in man, Sex-linked

Inheritance - l-raemophilia and colour blindness rn man, Non-
A{endefian Inheritance-Matetna] inheritance

8

II Chromosomal basis of Inheritance:
Chromosome morphology- size and shape; E.uchtomatin and

I{e tet ocl-r ro mati n- con stitutir.e and fa cu ltative hetero chro mati n

Chromosomes: Packagng of DNA in to Chromosolnes, structure

(centromere and tel<tmere), karyot1,pe, Structur:al chromosomal

aberrations - duplicatrons, deletions, inversions & transkrcations rvith
examples, Genetic colrsequences, Nurnericzrl chromosomal

aberrations aneuploidy, euploidy auto-polyploidy and zrllo-

polyploidy, Genetic consequellces 
l

72

III Cell division and chromosome segregation:
Nlitosis - Stages in rnitotic cell divisior-r- sigrificance of mitosis.

A.{erosrs - Forrnation of Syraptonemal coorplex, crossing over,

chiasn-ra lbrmation, significance of meiosis. stages of mitosis, rr-reiosis

I&II& fertilization

6

nr Molecular basis of Inheritance
Structure of DNA ancl RNA, DNA replication, Mutations: types of
mutations- transition, transversion, frame shift, silent, missense and

1101tSeflSe

10
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| (ttX r. Dollnrr,rL'rst's) ;lrirl tircil srnrr:1r"rrirl ln,-l frrnctional fi'anrres:
(lerrtetic r-r.,r-lr', I r:ansr:ri1;tion. ttitnslttfi<.rrr

Compctency llased Clurrioulum for \4edical Laboratorv Sciences
(Intrrllectull property ol'National Commission forAllied and Heal',ircarc Professions, Ministry of Ilealth and Famrll, lVellarc)

Page | 130

a
')

i^)

r-')

a
l'l

l.)

.-)

)
,)

..)

,:')

r:)

()

O-
()

i)

()

rJ

,,)

()

U
(.)

()

U
r,)

U

'J
U

U
e)

()

Unit Toiric Hours

\i l2

\/I I\{olccular Diagnostics
. Spectrosc()Jly -- pr:inciple, instrumentation, ultraviolet ancl

visiblc liglit spectroscop)-, and its applications

o (lhrorr-ntogrzphv- types of chromatographic techniques

(paper, ion exchange, cl-rron-ratography, size exclusion

chroma,r-,graphy) - p urrciple & appiications

o Centrfihgation-punciple and applications

r Electr-rpl.rorctic ter:hniques- typ es (Agarose gel electrophor:csi s,

SDS PAGIi), principle & applications

o Microscopy- principle & applicatior-rs of Phase corltrast

nricroscope ancl bLight field and fluorescencc microscopy

o PCR prnciples and applications

o Quantitative Rerai'fime PCR- principle and applications.

o DNA Sequcncing - principle and applications.

e Microalr.r),- DNA and protein 
^tlrays 

- ptinciple and

applications.

o Blottir-rg techniques- Southern o-lot, Nothern blot and Western

blot- principle ancl applications.

o If,luorescence Imaging- principlc and

applicaturns

1.2

Total 60

v
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Course Name: Genetics &Molecular biology Practical Credit: 2 = 60 hours

(lourse Rationalc: Srudents rvill clernorrstrate irncl perform diagnostic tests rvidelv uscrci irt

n'iolccrrlar biologt, iab s

1. E\tmcti()ll of gcrnonrrc i)Ni\
2. (]uzrntificzrtion of I)Nr\ bl, sPccttrphot()meter
3. Agatose gel electrophor:csis of DNA
4. Estimation of DNA by DPA rnedrod

5. Ilstirr-tation of ItNA bl,orcir-rol method

)

)

Press

B. Coleman and Gregory

)

J
J
J

' Competency Based Curiculum forMedical Laboratory Sciences
(Int6llec'tual property of Nitional Commission forAllied and Halthcare Profcsions, Miniltry of Healdr and Family Welf,are)
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Conrse Name: Virology & hnrnrtnology Credit= 4(60 hours)

:r:rri lirrr r-ori1-'r'cirr:rrsilc i.r-t,,u,ii:tlprc oi iirt r,lllnir' ( ivir(nr, itrtrrr.ltrc' fts1t,,tts,-'. :ttltl

cliagno stic immunoiogical techniques

Lear,ring Outcorne: At rhc enci r.,f tlrc corrtsr:, stu(ierits rvili he eltlc: tr.r

c identify clir.rically significzint vinrscs that carrse htrrnan discase anc'l understand

inrrnurrr.,logy

r I)cso:ibe the pzrtirogcnesis, clinical featutcs, irncl moc'tes <;f ttansmission ctf colnllrorl

infe ctious diseases.

. Dernonstrate pr-oper tecl-u'riques frrr specir.ner.r collection, handling, a4cl processing

in a clinical laboratorv.

Competenoy Based Curiculum for Mcdical laboratory Sciences

(Intellectual propcrly of National Commission for Allied and Halthcare Professions, Nlinistty of Hoalth and Family il'elfare)
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FIours

I Introdtrctiorl to \rilology: Ilistorv of vimses, Viral taxonom),, Vilus
replication, Viml pathogeflesis, Viral factors, \/iral Grorvtl-r Curwe,

Viral Growth Cycle. Host response, Envirolui)erltal factors

5

II Cultivation of Vimses, Detection of Yims Growth il Cell Culture,

Diffcrent metl-rods of cultivation of ',riruses, animal inoculations, egg

inccuiation, cell culture, Viral Assay, Vir:al Gcr-retics, Classification of
Viruses

5

III Laboratory Dragnosis of \riral k'.fections:(1) clirect detection of
vin-rses,/r.iral antigens, (2) demol stration of yins-ilduced cl.topathic

effects (CPEs) in the cells, (3) r,irus isolation, (4) r,irzl assa1,s, (5)

detection of viral proteins and other elrzynres, (6) detection of the vital

genome and (7) r,iral serology

7

IV Classift medically important viruses, Morphology, cultural

cluracteristics, pathogenesis, lab diagnosis and treatment of Herpes

virus, Poxviruses, Rhabdovirus, Orthomin<oviruses, Paramyxovimses,

Polio virus, Hepatrtis virus, HIV, Oncogenic r.ituses, Arfoviruses

1.5

t\r Prevenr-icrn and Precautions in \rirologJ,: Safeq' precau,tiolls in the

virologl, labo ratoq', Antiviral dLugs

3

V Immunolop;l The Immune Response, Il-rnate io-rmunity, adaptive

immr.rnity, acquired in-rmunity- active and passive irlrmunity
3

,v 
=$

; ---

Unit Topic

(

U
(_)

()

U

U
()



Unit Topic Hours

\'r lntrtttrr-tc. ri!:stcrnl: cr>rrrp0t-tc,rrls ol the itDtrttrnt's\rslrr11, trtin-ttrtt<t r:e:l1l;

aricl tlrcir fi.urcli,rlts. ()ruillrs of tlrc ilr-rrmrrrc s)'st('rr lrtirrr.tlv arrcl

st'rcortclAr\, imnrttnt ()1 gans

3

V]I Antigen ancl antibod),: Types of antigens ar-rcl c'letermitrarts of
antrgeniciq,, Structtrrc ancl functior-rs of diffcrcnt irnmunogiobulins,

Properties' and functior-rs of antibodies- nronoclorral ancl polyclonal

antiboclies.

Antrgen-Anrib<-rdy reactions- Definition, (Jlassification, General

features, and rnechanisn-rs, applicatior-rs of varir>us antigen-antibody
reactiolrs

5

Irnrlune rcsponse: ClassiS immune respollse- Primary &Secondary

Basic concept of hurnoral and cell-rnecliated inrmunity, Cltokrnes-

define, classify, properties and functions

3

VII Complement system: definition, components and lrctivation pathways.

I{ypersensitrviq,- de fi nition, typ es o f hype rsensitiviq, teactions

5

VIII Autoimmune diseases: Primary and sec-ondary irlrmune deficiencl,

disorCers. Ar.rtoimmunity: Basic concepts of atrtoin-rmunity, risk

factors and mechanisrns of autoimrnunitv

4

IX Lnrnuni satior-r /Vaccir-rati on :

classification of vaccines, and

knorvledge abor.rt the extendecl

India

Active and passive in-rmunisation,

immunisaticn schedule in India. lJricf

programme of imrnunisation (EPI) in

I

2

Total 60

Competency Based Curriculm for Nledical Laboratory Sciences
(Intellectual protr,efty of National Commission for Allied and Ilealthcarc Professions, Ministry of Health and Family Welfare)
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Course Na.me: Virology & Imrnunology Practical Credit :2 = 60 horrrs

Cciurse' Ratic,nale: Stuclcnl.s will clen-rorlstrate ancl per:form cliagnostic tc:sls fcrr r-irzrl

infections and irnrrtrnological drsorders using serological and molecular techniques.

1. Collection, transport and processing of various clinical specirnens for \rirologv

2. Identift the tests used for the diagnosis of viral infections

3. Integrate knowleclge in the diagnosis of given clinical cases

4. Identift viruses and their replication using charts

5. Perform Staining- Giemsa staifl; Sellerls,, stain, immunofluorescent staining

procedurcs for the diagnosis of viral i

6. Demonstrate various i en egg

7. Perforrr^ ion, VDRL (rnciuclir-rg

active Protein (Latex

Rose Waaler test, I{PR
()

,.)

blottrng.

xClinical Laboratoqy rotation/observation
possib

Jaypee Brothers Medical Publishers

io /ogy a tr d I n lt u no/ogl, Illsevier

e & Peter Nl. Iilowley, Published

, Fudenberg, IJ.

Medical

- Audr

Competency Based Curriculm for Medical Laboratory Sciences

(Intellectual property of National Commission for Allied and Healthcarc Professions, Ministry of Health and Family Welfare)
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Course Name: Medical Laboratory Management and Qlality Conrol Credit = 2

(30 houts)

Course llationale: Stuclents are irttroduced to rnedical labc.,ratones, quaLty n-rAnagerrlrent,

'laborztoqz information rnanagernent systems appliecl in diagnostrc laboratories, labomtory
autolnatiofl and point of care testrng

Leaming Outcorne: ;\t tirc cncl of the course, students rvill be able tcr

o llxplairr the principlcs of effectrve laborztorv orgatisation. admirristrat,on, ancl

workflou' plrrnrrirrg

o Dernonstrate knorvlcclge of qualrty assurance (Q,A) and quality control ((]()
pritcl iccs in lallortrfr'rrl s(.ffiltgs.

l

Competency Based Curriculum for N4edical Laboratory Sciences
(Intellectual propeltv of National Commission forAllied and Healthcare Professions, Ir'{inistry of Health and Family Welfare)

Aw
\

f-

Unit Topic Hours

I Total qualin/ rnanagernent of clinical laboratories: Define a clualiq'
rnaflagemerlt system, fhe three phases of the laboratory testirlg
process, laborztory ertor, and qualiq, indicator:s. List the qualitl'
indicators in the preanalytical phase and the sources of errors in
the preanall.tical, analytical, and postanalytical phases. Define the
Root Catrse A.nalysis (I{CO process. f)efine corrective actions ancl

prnventive actions (CAPA), CAPA for the cor-rtrol a:rd prevention
of err<-rrs in the clinical laboratory. Classi{, qualrty control: Intemal
qualiry control medtod, formulating quality conttol charts, I-evev-

Jenning chatts, and Interpretation of Westgard rules. Explain
external qualiq,'control n-lethod, the proficiency testing n-rethod in
the clinical laborrtory, and illustrate good laboratory practiccl

6

II Accreditation ancl certification of laborztoties: 'l)efine

accreclitation, certification and accreditation bodies. Explain thc:

National ,\ccteclitation lJoard for T'esting and Calibration
I-aboratories Q.{ABI) ancl the Interr-rational Organisation for
Star-rclardisation (ISO). Summar:ise the benefits of accreditation.
Auclit in a Medical l,aboratory - Introduction and LnpcJ,rtzrnce,

Responsibility, Planning, IJorizontal, Vertical ar-rcl Te:it auclit,

Ilrequerrcy of audit, Documcntation, Procur:emcrnt of eqripment
and Inventory Control

4



Llnit Topic Hours

lli .\utor.r-rittion in LairolatorJr \\,'or:liflour: [)eiirrition, Atrtoniatiot-r rrt

l)rcltrrall:fi621, .\rralt'tical, ancl I)ost -arralvtical Phases. 'f1,pcs ot

.\nalr,zels: Continuotis tilos,, l)iscrcte ar.rcl Dry Cher.r-ri-.rr:v

,\nalyzers. Autornation in Lnmr-rrro1og1,, Nlicrobioiogy,

I{i stopathologl,, I{aema [o loetr, Bioche mi stry, Clini cal PatholopX,.

Total Laboratoq. Autornation (TLA) Robotic Proccss

Autornation QIPA), Labo r:atoq, In fo trnation l\{anagement 51,519 111

g-iMS), AI & l\{achine I-eaming * Predictrve diagnostics artd

irr-rage anal1,5i5, Point-of-Cate T'esting (I'OCT) 
, - Portable

diagnostic devices, Autornated Storage and Retrieval Systerns

(ASRS) - Efficient sarr-rple ar:chiving. Point-of-Care '1-estir-rg

(?OCT): Definition, tvpes, goal, advantages and disadvantages.

\\/ortirrg Principles of POCT Devices - Glrcotne ler, Uine Dipttick.

I-.qre ral F lou, Itn tn a noassal A.b U)
Explain Waived r,s. Non-Wair.ed -Iests, Caiibratron and

Validation, Essential for quality assurance, repplatory compliance,

and patient safeq,.

12

IV Introduction to Laboratory informatiorl system (LIS), Laboratory

L-rformation Management Systemt; (I-IMS) Operations: sample

'management, Instrument anc'l application ifltegrzltion, electtouic

data exchange. Languages of Informatics and LIS, LIMS, ancl

Middleware. Docurnent Conttol, Data Mining Methods, Securiry,

LIS Validation, componcnts anc'l rvotking of I-IS, applicatrons of
LIS

4

V Sustainabiliq,' o f Ciinicai Laboratories : Was te Management, Energr

Efficiency, Water Conservation, Green Procttrentent,

Digitalsatior-r. Introduction and awareness of financial

management in a clinical laboratory

4

TOTAI 30

Suggested Readings:
o Mirnali Sant, Textbook of Medicat laboratorjt Tecbnologt, CBS publishers

o Godkar PFi, Textbook of Medical lablratl7tTechnobgl6 Bhalani publishing house

o Paszko Christine, Turner Elizabeth (2001) l-zboratory Infornation Managenent Slstens

(2"d edition) CRC Press Inc

o Douglas Shawn Q023). The Conplzn Gilde to I-IMS and l-^aboratory Inforrnatia (I*
edition) Lablynx Press

(rnteretuarproperty"rr*,.fftlilili1,ff;:Xii#:Ytr*'H::$*:,1?T3,;Tfff"rHearthandFam,ywerrare
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SEMESTER V

Course Narne: Analytical Biochemistry

Credit=4(60hours)

(lortrsc llationalc: Sturlt'nts rvrll gi:rin l;rrr.,rvlcclrrt'on lhr'principlr-:s antl trs,-:s oi irn:rl1'rical

ittstrlrtt-tctrts such as pl'I()romettJ, chrornatoqrlrpll\,, r'lc:ctrophori'sis an<l auton-urtior-i usccl in

Clinical lalrolatories ol lLesearcl-r labs

Leaming Outcome: i\t the encl of the course, stirclents u,ill lrc able to

nucleic mtes, and lipids.

Competency Basd Curriculum for Mediel Laboratory Sciences
(Intellectual propedy of National Commission for Allied and Healthcare Profesiions, Ministry of Iilealth and Family lYelfarQ
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I Init Tooic FIours

I Photometry: T1-reory of colourimetrl,, Beer-Lamber-t's law,
Pnnciples and applications of color.rtirnetry, spectrophotometry,
atomic absorption Spectroscop;r, [rhrorimetry and flame

photornetry in clinical laboratory

10

II Cenfrifrrqation: Reqic nrincinlcq and ,,nitc nf r-entri6,oarintr Trrncc 4

of centrifugation and centrifuges, Rotors and tubes, Safqty ar-rd

maintenance, Applications of centrifugation in the laboratory.

III Chromatography: Principles, tt,pes, Components and applications
of Chtornatography Paper Chron-rat<igraphy, TLC, Ion
Exchange, Affinity Gel Filttation, Gas Chromarography and IIPLC
in the laboratoq,.

10

IV Electrophoresis: Plinciples, 'I-ypes ancl applications - Agarose gel,

Cellulose acetate and PAGE, and capillary electrophoresis.
Iilecttophoresis of senrm ar-rd utine protcrin, lipoprotein ancl

isocnzymes

10

\/ Osrnometry: Principle and role of osmor.netty in clinical labotatc,ry 6

VI Radioactivity: Introduction, properties of alpha, beta and gamma

radiations, tadioisotop es, flieasu rcrll-lent of radioactivity, radiation

hazirtds, radiatron safety and precaution, Uses of rzdioisotopes.

6
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Course Name: Analytical Biochemistry - Practical Credit=2(60horrrs)

Course llatir-rnale: Students r.vill be equipped

experience in a semi-automated anall.ser.

various diagrostic tests and hands-on

1. Estin-ration of biochemical parametets using a Semi-auton-ratic analyser

a. Plasma Glucose

b. Serum protein

c. Serum Albumin
d. Serum Urea

e. Serum Uric acid

f. Serum Creatinine

2. Demonstration of Analytical Techniques

a. Thin-layer chromatography

b. Serum protein electrophoresis

C. E,LISA

d. AAS

c. Hl']LC

{\{^
wgrffi#ffiXt

3. Papet chromatography and staining techniqr"rcs
*Clinical laboratory rotation/observation can be incorporated wirerever possible

Suggested Readings
o Wilsorr ancl rvalker's Ptiruip/ct awl rccbtilqtrcs oJ liorhutislry and mo/acl/ar" biolqgy,

Carrrbridge universitl, press.

o U. Sathyana.r yana - Bioclxntistry, Elsevier

o ltobet I{. Murray et al. - Harper's l/lrrctruted Bioclxntistry, "Iata McGraw-Ilill
r AzI.N. Chatterjee & Rana Shrncle - Textltook of Medica/ Biochclti.rtry,Jaypee

o Alan Gowe.rlock - l.'aile1t't Prucricd/ CliricalBiocltunistry, CBS

r 'fextbooh of Clinicai Chernistry by Teitz

Competency Based Curriculum for Medical Laboratory Sciences
(Intellectual proi)er1y of National Commission for Allied and Healthcare.Prof*sions, Ministrl' of Health and Family Welfare)
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LInit Topic Hours

\,] I Type.r of immunoassays and their principle: Competitir.e anci

Non-cornpetitirre,, inlnunome[ric ass:iy and Tutbidor]retry. RIA,
ELTSA, FIA and ECLIA

()

VIII Automation: Principie of t\utornation, Semr-aut<>mated ancl iirily

antomated chemistry analyser uscd in a clinical laborztory. ,

6

Total 60
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Course Rationale: 5lLrdcnts irlc- iirrrnrrlatccl to inrpart tlrc lrasit: collrrcpt oi: rnc'i1rcai crirrcs,

guiclelrtcs rtborrt lrLur-rrrn crhics. anci anrmal ethics, Snrclcnls t,ill irlsr.r lt':rr',r lil,,:Lrt rht lnclian

legal system, meclico-legal cases and essential acts.

Learning Olrtcornt:: .,\t dre cncl of the course, stucie:nts will be able to :

o Cornprel-rend knorvledge of medical and bioethics
o Follow good labomtoly practice and appropriate ethical guidelines rvhile conducting

research or.r animai and human samples.

o Understiurcl the Indian Legai system,e/ wlvr1r, rrrv,

disaster manageinent, I{uman Organ Trznsp

professional indemnity insurance policy and IPR

Suggested reading:
o Bonnie F. li'remgen -

/Iksean:h on Hr,

c llazel Big;s-I{ea/rltcarc

(207 0) Cavendisl.r Bion
. Graf, C. et al.- Bestpraa

Lrternational joumal of

Course Narne: Medical L,au, and Flthics Credit :2= 30 hours

.1s, hunian rights act

t, r,rcntal I Iealth act,

6L,1.-26

. Gluck et al. App/ied et/tics in aninal rcsean:lt: phiknplry, ruEt/,ttiort, and /aborutolV

applicaliont, (2002) Purdue University Press

Competency Based Curriculum for Medical Laboratory Sciences
(Intellectual property of National Commission forAllied and Healthcare Professions, Ministry of Heralth and Family Welfare)
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Course Name: Mycology & Parasitology Credit=4(60hours)

.li:tl]rt,,s,s.

Lcrllnirr,q ()rrtc()lnrr: .i\t th(' t:rttl ri[ titt, coitL-st:, stu(-1e,1t..] rvill itc: ablc' 1,,

e lclontify cfinrcaily r;ignrficant ftrngi ancl parasitcs that cause ltumztn c]isease

rn a. clini

o I)escr:ibc the pzrthoeencsis, clir-rical ic'atures, and mocles of ttansn-tission of ccltntnc,u

i nt-ecti<'lr rs diseascs.

o f)ernonstrare proper tecllric}rcs tirr ion, hancliing, and processirrg

{_;

{1

()

t
()

t_S

()

(;

Unit Topic FIours

I Introduction to X{ycology: Ta-xonomy and classificatior-r of vadous

rrredicalll, important fungi, Characteristic features of fungt,

reproductive methods of fungr, Normal fi.urgal flora. Classification of
mycoses.

4

II
i

Superficial inycoses general characteristics of superficial mycoses

Morphology, p2ldrogenesis, laboratory ciiagnosis, and trcratment of
Pieclra, Malassczia, Derrnaropl-rytoscs, and Subcutaneou s mycoses are

the general charactcr:istics of sribcutafleous mycose s.

Moryhology, cultural charlctclistics, pathogenesis aucl lab diagnosis

ar-rd tre atmcrnt of fuIvc<;tic mycetoma, Sporotrichosis,

Chromoblastomyc ()scs, Subcutzrneous phycomycosis,

Rhinosporicliosis, Loboml,co sis

S),stemic M)rc,,ses -genetal char:acteristics of oppor'futtistic systemic

mycoses- I{istoplasmosis, Blastornlrco5is, Coccidiorclomycosis,

Paracoccidioidomyco sis

Gener:al characteristics of opportunistic systemic mycoses-

Morphology,, cultural characteristics, pathogenesis and lab diagnosis

and trcatmcnt of Candidiasis, Cqptococcosis, Aspergillosis,

Pericillo sis, Mr-icorrr-i)zc osis

15

III A{1,c61o*i.rsis: Definitron of Mycotoxin, N4ycetismus, N{ethod of
l,{ycotoxins, pre\renti\ie lnea su f cs and tr:eatment.

4

C-ompetency Based Curriculm for h4edical Laboratory Scicnces

(lntellectual property of National Commission lor Allied N{inistry oaHealth and Family Welfarc)
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Unit 'fopic Hours

I\/ (,omnron fungal laborzrtory contaminants, ()Lrlnrrcr nreclia Lrsecl ir.r

n-rycokrgy, l)ircrct microscr.,pl cs;lrrirration <lf fi.ir-rgi, Processing of
clinical samples tbr diagnosrs oi fungirl infectior-rs i.e. Skin; nail; harr.

pus, sputum, CSF and othet bocl1, fluids,'fechriqr-res used f<rr is<;latit.,rr

and identrfication of medically in-rportant fungr, A.ntrfungal

susceptibility tests, preselvation of iungal culrures, Ror-rtine myco-

serologcal tests and skin tests

7

V lntroduction of artl'rropods: Define and classi$, the atthropods of
importance in public healdr. The sources and modes of tmnsrnission

of infectrons are contaminated soil ancl rvater, foods, and vectors. Role

of arthropods in dre trznsmissiorr of diseases

Insects of medical irnport'ance: Morpholopg,, life cycle, diSease

transrnitted and conttol of Mosquitoes, Tse-tse fly, Fleas, Ticks,

Houscfly, Sand f'ly, Types of animal association- parzsitrsnl
commensalism, symbiosis

4

VI Ptotozoology f Prctozoal parzsites: General characteristics of
protozoa.

Geographical drstribution, I{abitat, Morphoiogr, life cycle, Mode of
infection, laboratory diagnosis, treatrnent and prer,,ention qf

o Amoebae (Entan-ioeba histolytrca, non-pathogenic arrroebac),

o Flagellates ffrichomonas, Giardia larnblia, Trypanos<-rma,

Leishrnania),

. Spotozoa (Plasrnodium specics, Toxoplasma species)

6

\/II HeLninthology/ Ifelmindric parasites: Plaq,helminthes: General

characters of Plaq,hekninths. Geographical distribution, Habitat,
Moryhology, lif'e 61,61s, Mode oi infection, laboratoq, diagnosis,

treatment alld prevelrtion of Cestodes piphyllobothrium, Tacnia,

Ilclinococcus, I{ymenolepis) -'I-rematodes (Schistosoma, Fasciola,

Fa sciolop sis, Clono rchi s and Paragoni r-ntr s)

7

ViII Nen-rathelminthes: General chatacters of Nemathelminthes,

Geographical disttibution, I{abitat, Morphology, life cycle, Mode of
infection, laboratory diagnosis, treatment and preventic,n of
Nematodes (Ascaris lumbricoides, Ancyiostoma duodenale,

Sttongyloides stercoralis, Tticl-rinella spiralis, Enterobius verrnicrrlaris,

Trichutis trichurz, Wu cl-r ere ria banc rofti and Dracunculus n-redinensis)

8

Competency Based Curriculm for Medical Laboratory Sciences
(Intellectual property ofl.lationat Commission forAllied and Healthcare Professions, Ministry of Heallh and Family Welfare)
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| .i,".,,,,",,*
Illxarninetion of Stool fbl palasites - intestinal protrtzoal irrt-ectiorts,

I 
N[ac,.,scopic and r:ricroscopic exartrinatiort of srool satttplcs. Stairlirrg

I rr-rerhods. i.e. Iodinc staining and perrnanent srairting, Corlcetlttation

methods. Principles and applications, Cherlrical exarnination of stool,

Occult bloc,d, Bile pigment

Examir-ratron of blood for parasites- Staining, examination of thin and

thick blooci film
Imrnunologl, and Setology Tests- Skin Test, Animal Xenodiagnosis,

Inoculation, Imaging and Haernatologl'

Couise Name: Mycology & Parasitology Practical Credit :2 = 60 hours

Cotrrse Rationale: Students rvould be able to identiiy vatious fungal strains and pzrrasites.

Snrdents will also be cou:elated wid-r the diseases associated with thcn-r.

1. Coliection, traflsport and processing of rariotrs clinical specimens for ftrnppl

, culture - Skin, r-rail, hair, pus, sputurn, CSF and other bocly fluids and

secretions

2. Prepure cultute media, reagents and stains used fot ftingal analysis

3. Perfo.im I(OI{ preparation, Gram stain, Potassium I-fyclrox cle - Calc<-,fluor

\X,'hite meihod, lndia Ink preparation, Modified Kinyoun Acid Fast Stain for:

Nocnrclia, Lactophenol Cotton Blue prepatation

4. ldentification of pathogenic fungi - yeast, moulds, din-rotphisn-r in fungi

5. Ilerform stool examination for the detection of intcstinal parasitc's rvith

concentratic-rn methoc'1s- sec'lirnentation and fl oatation rnetl-ro ds

6. Icientifi, aciult rvonns, ova, ancl her.n<-rparasites ftom slicles oi rnoclels

7. Ilxarnin,.rtion of blood smears for hemopamsites.

*Clinical laboratory rotation/observation can be incorporated rvherever possible

Competency Based Curriculum for Medical Laboratory Sciences

(lntelloctual propcrty of National Cornmission for Allied and Healthcare Professions, Mnistry of Health and Family Wethre)
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Strggested Reading

. ( ;(rr)r'1r.c S. l'ischc'r l'//tkl,t/)/t't//,t/.\ tl l)irr"tto,tl t'Arl)t,.0/o.l,l

o (. I.'. .]a1'alrtrt-t l)ltnrl.;rrr, PtuiiLir't '!i'.r/l,,tth r,/ lL,lit,rl l',tr,ttiirtl,t,t:)..)ru ltcc llrollrc:rs
\ Icclir:,rl Publishr:r s

D.lt \r<rta & IJ. i\rorzr - Mcrliu/ Par'dtito/ogl, CBS Publishcrs & l)istrilttrtols

P. Chalirzbo rty *'kxiltook of Mcdlc,r/ Patwitologl, Ncr,v Ccurtral Booi< Agcncy

l-),,r,',,' Shorc Garciz- - DiogttotticMcdica/ Parusilolrgl. ASN,[ Press

K.l). Cl-ratter:jee - Pardsito/ag)t in Ik/tttiotr to C/inica/ Me drinc, (lllS Publishers &
I)istrihr-rtors

J.G. Collee, A.G. F'raser:, 13.P. Matmion, A. Simmons - Mackie e,n M,Cdr/ne),Pructica/

t\l r rllu / AI i ttvhl o/ogv, l:lsevier

Praftrl B. Godliar - Textbook of hferlical Minobiobgt anrl P,trusitu/ogy, Bhelani
Publishrng House

l{. Park - Park's Textbook oJ Pmv ntha anrl Sotial Medicine, Banarsidas Bhanot
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Course Narne: Immunohaern,rtology and Transfusion Medicine
Credit: 4= 60 trours

(,oulsc ltationalc:: StLrrit:rrts s ill lt'lilrr alrorrt bloocl glotrping and bkrocl tratrsfirsiorr. 'I htr

stu(l(:rlts rvill lcran.r rrl,.olri tlrt' (:()n(crl)t oi blr,oci s-rotrping, crxr-ipatibilit), tcstirts^ in lrlooci

lransfirsior:, rrncl scr'r-rt:rrins oi,.Irnatccl bir.,r-,cl iirr: rr'.rriorrs in[cctiotrs cliscascs.

i,car:rring ()utcornc: ;\t thc: cntl of thr: coursc:, striclclltsrvill [;e able t<l

. Understancl the principles of irnmunol-rematologlr, including blood ploup systclrls

and their clnrcal significance

o Demonstrate knorvleclgc of donor selection, bloocl collection, proccsiir-rg" st,,rrrgc,

2r)d c( )mPonent PrcPal'ali()n.
o Perform routinc blo<,,c] grcuping, cross-matching, arrtrbody screenirlS-, and

comp atrbrli ty tes ting u silrs s tan dard labo rato4, techniques.

o Appl.v safety ancl quality ct-x-rtrol ptocedures in all aspects of blor-,d banking ancl

trznsfusion ser-vices.

Competency Based Curriculm for Medical Laboratory Sciences

(lntellectual property of National Commission forAllied and Healthcare Professions, Ministry of Health and Family Welfare)
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Unit Topic Hours

I History of transfusion, Types of blood bags and their advantages

and disadvantages, Blood donor selection crireria and donor

preparation for collection, Autologous ttanshrsion: Types oI
autologous blood collection, I{emapheresis: peftaifling to

kucocytes, platelets arrd plasma, Donor adverse reaction and its

mafla€ten-lent

10

II History and,discovery of various blood group systems, Genetics and

inheritance of the A3O blood group systern, Weak variants of the

ABO blood groups, Bombay phenotype, Othet phenotypes. Rh

blood group system, weak D, Rh null, Rh mcd

10

III C-"p-"r* 
"F 

bl"rd F"*,-
red cells, frozen Iled cells, platelet-r'ich plasma (PRP), Plateiet

concentrate and frozen platelets. Fresh plasrla (FP), Fresh Frozen

Plasma €FP) and cq'oprecipitate, process of component

ptepatation, storage, indications, trznsfusion dosage, and qualiq,'

colrtrol

12
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Competency Bascd Curiculm for Mediml Laboratory Sciences
(Intcllectual property of National Crmmission for Allied and Healthcars Profcsionq Ministry of Health an<i Family Welfare)
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Unit Topic Hours

IV 'f'rznsfusion rcactions- L-auses, cLniorl features, rnanagerirent

, and laborztory investigStion, Prr:tr:ansfusion tests and their

, clinical significance. Compatibilrty test in blood transfusion:

Collection of blood for cross-matching from a blood bag,

Major cross-matching, N[inor cross-matching use of enzymes

in the blood bank, especially Papain

12

v 6

VI 5

VII 5

Total 60

s\' E

Trznsftision-trznsmifted diseases and their laboratr,,ry

investigations. Ilemolytic disease of the nervbotn (I{DNI) and its

investigations

IILA lfuman I-eucocvtrc antiger.r, Introcluction to basic cor-rcepts of
HLA ancl clinical applrcatit,ns of Hl ,A testing, 'fechni<pes and

princip les of hist<;cornpatib ility testrng

Reguiatory 2rgencv that governs activiries in the blood bank, Total
qtrality management in transfi.rsion senice, including premises,

personnel, instruments and reagents, Biosafery, external/inteural
quality control in Transfi-rsion l\{edicine



Course Nrtme: Immrrnohaemittology and Transfusion Medicine practical
Credit:2=60hours

Course ltationale:

Slrriicnts rvill girin prirL-rical l.:rrorvlcclgc in clr,nor sc:lcr:tior.t. phlcrltolonrt,, ancl tr-trirt;tqirtq

.l,,ru,r ,'rneti(),1s. llrt'r u'ill lrt llairrr-'cl irt plt''lr';trtstitsiorl t('sllllg. irrrtst ig;ttirig lrilrtslilsi()tl

reacti<-rns, ancl diagnosing hernolytic diseasc r-,f thc tcnrs ancl ncwbottr. 'l'ltc cotrrse a1sr.r

cquips thcm r.vith skills il blood collcction, cliscasc prcvcntion, labotat,oti inr.cstigrttions,

and interpretation of results.

1. Dernonstrate the

J.

4.

5.

AAI]B.

Competency Based Curnculm forMedioal Laboratory Sciences

(htelleotual property of National Commission forAllied and Halthcare Profcssions,.Minisky of Healtti and Family Welfare)
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SEMEST'ER VI
(lourse Nanre; Clinical l3io<:hernistry Credir = 2 (6lJ horlrs)

Course Rationale: Snrdi:rrts ',r'ili rrnclrrlst:,rntl ,tr.qarr frrtrctr,),r rcsts, drsrtrtlcls rr:latr:tl rr.,

;tlrnonr-uilitics. irrrcl laIl tcchniqtrt:s trsed to cliagnr-,ser c]isorckrls

Leaming Outcome: At thc cncl of the cotrrse- stucleltts rvill bc altle to

e Ilxplain thc irrirrciplcs anci c.liniczrl srgnificrnccr of biochcrnical tcsts uscd to asscss

orgar.r firr-rction and clisotJers <tI rrrctabcllisn-r

o Perf<rrrn routine arrcl specialisecl biocherniczrl analyses on cirnical spccimcns

o . Demonstrzte knowleclge of atrtomation, inslrumenratiorr, ancl datlL marragement in

clinical biochemistry.

Competency Based Curriculum for Medical Laboratory Sciences
(Intellectuol properly of National Commission for Allied and Healthcare Professions, Mhistry of I{ealth and Frmily Welfare)
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Unit FIours

I GCLP: laboratory safety and Universal pl'ecautiolr, Introduction to
Phases in Laboratory, Preanalytrcal - Specimen collection,
processing and handling in clinical laboratory, Sarnple acceptalce

and ref ection criteria, Sources of error.

.)

II A.nalytical Phase: SOP, Laboratory equipmcnt- rnaintenance, lait

,reagents and kits, calibrators, concept of accuracy, precision,

reliability, reproducibility, Quality controi (IQC and I1QA), l3asic

statistics (A4ean, A.{edian, SD, C\), Westpprc'l rr"rlc, LJ grzrph,'l'ypes

oi er:ror in analytical pl-rase.

.)

III Post Analytical Phase:

analytical, stolagc altd

feport

Report generztion, 'l'1pes of er1'or in post
retention of sample, Documentation <-rf

J

IV Laboratory diagnosis of Diabetes mellitus - Plasma glucose

(F'asting, Random, Post Prandial, OG'fT, glycosylated

haemoglobin.

Screening test for inbom errors of metabolism- PKU,
Alkaptonuria, F-ructosuria, galactosemia, hypercholestetolemia.

8

V Liver Function Tesu Indications and classificarion of LFT, Test

based on bile pigment rnetabolism, classification of jaundice, Test-
based serrrm enzyrnes

6

v\'

Topic



)

)

Unit 'I'opic: Hours

\/l Renal Function 'fest Inc'lications and classification of RFT. 'fest

basccl on glt>mcrular filtration, renal plasma flow, ancl rubular

functions. Acid-base balaoce, including blood gas analysis

(r

VII Gastric Function Test: Lrdic:rtion and classification oI GI'r'l'.

Exar.r-rination o f rcsting colltcnt.
Pancreatic Function Test Indication of Ilancreas filnction test-

Lipascs arrd Anrylascs

6

VIII Thyroid Function Tesfi Indications and classification of thyroicl

fur-rction test, tesls based on ptimary function, and blood levels of
thyroicl hormoncs.

4

IX test,Cardiac Function Tesc Indications of Cardiac frrnctior-r

Catdiac mad;ers, lipid profile, Enz1,11s pattem in AX4I

5

x Biochemistry of cancer: Properties of cancer cells, rnorphokrgical

and biochemical changes rn cancel' cells, carcinogenesis.

carcinogens, diagnosis of cancer - oncogenic markcrs (AFP, PFA,

CEA, bIICG, Mveloma -Bence Jones protein, N{ band)

4

Total 60

t
l

I

I

i

(

(

Course Name: Clinical Biochemistry-Practical

Course Rationale: Students rvrll be able to unclerstanci and

organ functiolr tests and enzyme marters.

l. Construction of thc hvey-Jennings (IJ) graph and

rulc

2. Oral Glucose Tolerance Test (OGT!
Ilstin-ration of follorvir-rg profile test using the kit n-rctl-rod

3. L(-lrcl ptofile

tr. Triglycerides

b. Cholesterol

c. HDI-,

Credits =2(60 hours)

critically diagr,,sc various

interpretati<;r'r o f Westgit rcl

Competency Based Curriculum for Medical Laboratory Sciences
(Intellectual property of National Comission forAllied and Healthcarc Professions, Miniilry of Health and Family Welfare)
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rffi,#flM
obsenation can be

Suggested Reading

o U. Sathyzinarayana

o Robert Ii. Murray et al. - 'I'ata McGrarv-Ifi11
.i

o M.N. Chattetjee & Rana Shinde - Textbook of Medical Biochenistry, Jaypee ,

o Alan Gowenlock - l;arlell Pructical ClinicalBiocbetnistry, CBS

. NaderRifaietal, Tiet<iextbookofClinbalChenis@andMolecularDiagnararr,,sa.rrd"r,

/ Elsevier

Competency Based Curriculm for Medical Laboratory Sciences
(Intellectual property of National Commission forAllied and Healthcare Professions, Mhistry of Health and Farnily Welfare)
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+. Itcnal ltiuncrion 'l'cst

;t Urclt

b. L)ric acrcl

c. Crc:atinir.rcr

5. I.,ivo' firnctir)n tL:sr

^. Total Ptrtcin

b. Alburnirr

c. Total Ililimbin

d. Direct bilinrbin

e. SGOT'

f. SGPT

g. Alkalinc Phosphatase

h. Urinary Ilile salt, Bilc pigmeng urobrlinogen

6. Electrolytes

a. Sodiunr

b. Potassiurn

c. Chloride

Demonsttirtion of the fullowing

7. Glycosylatec'l I{emoglobin (IlbAlC)

B. Thyroid l.-unction Test

a. T3

b. T4

C. TSH



Course Name: Biostatistics and Research Methodology ....Credit 2= 30 hours

Course Rafionale.::,Snrder"rts'will r:nc{er-stanci statistical concepts and icscarch mcth<.rds

rrpplicabie,to labr>tatory scierri-es and be ablc to analysc arrd interprer clata in clinical

research.

Ireatning Outcome: Ar the encl of the course. stucJer-rts rvill be able to :

.. Understand basic concepts of biostatistics, including types of data, measures of
c<'ntrrrl rcn<lcncv,,rnd vrriallilirv.

Dernonstratc knou,leclge of sampling tcchniqucs, str-rdv desigr-rs anc'l clata collection

nrctlt, rcls.

Appli' appropriate statrstical rnethocls to analyse and intcrpret health anc'l biomeclical

data.

(Intellectual property of National Commission for Allied and Healthcare Professions, Ministry of Health and Family Welfare)
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LInit Topic Hours

I Inrroduction to biostatistics: Concepts, types, significance and scope of
statistics, meaning of data, sample ancl pirrzrneter, Tlpes and levels of
data and their rneasurement, Organisation and presenadon of data-

tabulation of data, Frequency distributior-r, Grzphical and tabular

presentation

3

II Dcscriptive statistics: Measurcs of dispersron- Range, Inter-quartile

ra11ge, Variance, Standarcl der.'iatjon ar-rcl Cocfficient of variation

6

III Introducriorr t<-r probability ancl normal dr.stribution. Normal

distribution - cha racteristics o f normzrl c'listrib utiorr

3

IV Sampling n-rethods: Neccl For san-ipling and the aCrantages of sarnpling

o\ret complete cnumclalion, Sarnplling and noar-samplin!! error,

Prob ability an cl nonp robabil itv samp ling mcth( )cl s

3

v lV[easurcs of rclationship: Cor-rclation - neec] ancl meaning Rirnk order

cot:elation, Scatter: plot, Sin-iple linezrr regression anci prediction

4

VI Testing of significance: Hypothe sis, Non-Parametric test- Chi-square,

t-test, ANOVA, Mann-Whitney U test. Use of statistical softwate for
data analysis

6

YII Introduction to tesearch mefhodolog),-: Research metl-rodolog1',

research desigrr irnd review of literature, f)iffcrent netl-rods of data

collection ancl dzrta sources

5

Total hours 30

Competency Based Curriculum for h4edi cal l,aboratory Sciences
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Course N,

Suggested reading

. S.l) ( )u1'rta .\'/.t/1.\/i(il1 ,\4tlbotl.s, SLrltirrr ( rrrncj & Sons .-.

o il.K. i\'[ahajitn -- A,lLilttti.r in Blo.r/,ri.r/1t'.t f,. ,\l,tlt',', t1 .\/trtl,'rrt..],rr'p..t llr.,rtlrc.r.s \[r.rlic,.L]
l)rrlrlislrt,r's

o Ilinranshu'fvagi - I{1']G l)io.rtali.rtiL.t,(lBS Publishers & DistrrStrt.r.s

o \Xzorld l{ealtl-r C)rganisation (2001) -- Hc,rl/h lle.renr/t Nlctbotlo/ogtt: A Gridc.forTtiinitry
in llesean:lt Mctlndt WTfO ptess

istopathology

jcal and iris
retati

specimen

used in histopathology and

on, labelling, and hanclling

Competency Based Curiculum for Medical Laboratory Sciences
(Iltellrctual property of National Commission forAllied and.Healthoare professions, Ministry of Heatth and Family Welfare)
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Course

Credit: 4 =60 hours



{Init

I

i

Inl'rot[rctir;6 to ()t'lr.rlqg1': 1-)cfi1itrr,lrt tri r:1rt<l16gv, ()r'gilllis:ttlon oltl

r'\,tol9gJ' labrtr';rtrrrl', l'vpcs of c1,tol<;g1,, CJ,tttlc-rgical ,rr^,pli,-,g 
I

trclirricyrcs, Srinrplc '.rc(leptarlce ancJ reicctlot'r criteri,l, n*rr,,,,r. 
I

rcceptiorr, processing Auci mclutlting of ci'tcllogrcal spcrcirlens' 
I

(]tralin, control in cytologv 
I

Ftrours

II IlxfirLauve Cl,.ology: Cervical cl,toiogr, Illuid cytolog,v-Urinzrry

trzict, llespiratory systern, CSF, Body fluicls. Sex chrr;rnatin

clemonsttatiolr and karyotyping, Vital staining fot sex chrotlttttiu,

.\spiration cytology, Cytologv stzriring teciniques- PAP, N'IGG,

Slr,,rr's slain, Accto-orceirt stain

10

Iti Autornation in Cytology: Liquid-based cytology: principlcs arrd

preparation, Molecular cytology, Cell block technique

)

IV Inttoduction to histopadroiogy lzrboratory: Definition of biops), and

a:utops)r, Tlpes of tissues received, Storage and docurnentatitln,

Stcps in tissue preparztion, Grossing procedures, I{andling trny

tissr.re specimens, Quality assurance

6

\/ itrixatives: Definitror-r and classification, Qualities of ideal fixatives,

t.lommon fixatir.es used, Methods of fixation, N{ethods for
r'emoving excess fixative

4

\/I 'Iissue processing: Definition and methods of decalcificatiou,

acid-contairring decalcifying fluids, determinatiorr of endpoint of
clecalcificatir)n, steps in tissue processirr6; - Dehydratiou, clearitrg,

irnpregnirtion. Ernbeclc'ling rnotrlds and rnedia, Auton-rzitcc'l tissuc

pr()cessor: parts and rvorking

5

\TII Scction cuttilrg: Definition and classification of rnicrotornes, Care

and n-raintenant:e of nicrotomes, Ivlicrotornr: knir.es and

sl-rarpening techriques, Autornated knife sharpener, Disposable

blades, Ilecluirenrents and process of section cutting, Adhesives

preparztion, Causes and ten-redies fot irr-rproper- sectiolrs, Frozer.t

section-Irrlportalrce, Techrtique, Fteezing tnicrotorue ancl cryostat

10

Competency Based Curriculum for Medical Laboratory Sciences

(Intellectual property ofNational Commission forAllied and l{eallhcare Professions, N4inistry ofHealth and Femily Welfare)
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tlnit 'l'opic FIours

\,III
""*t -tt *',,rg t.'.lrrique: Theori., of ,,oirr,qg, D.f-*. ;;
rnordr:nts, altun. Classification cti h:iemafoxylin, FI&E stainirrrl atrcl

,''apid technique, Automated stainer, Mounting nrcclra:

classification, preparation, puryose. Immunohistochen-ristrv-
'Iissue preparation and staining, detection of artefacts and

remedies

5

IX Special stains in histopadrologv- Principle ar-rd use of staining

procedute

o iVlucosubstances: PAS, Alcian Blue, Colloidal iron,
High iron dian-rine, Maysl's Mucicarmine

o Connectirre tissue: Vangieson, Masson's Tnchrome
o Reticulin fibres: Gomori's silver, Gotdon and Srveets

o Elasac fibres: VerhofPs stain

o Pigments and minerals: Peads Pmssian blue

o Microorganisms: AFB stain

o Amyloid: Congo red

o Lipicls and fats: Oil Red O
o Metacl-rromatic staining: Toluidine blue (frozen

sect101l

7

x h{useum T'echniques: Specimen m<;unting steps,

spccirnens, Museurn technique steps

fixatior-r of 3

Total hours 60

CompEtency Based Curriculm for lr4edical Laboratory Sciences
(lntellectual property ofNational Comnrission for Allied and Healthcare Professions, Ministry of I{ealth and Family trVelfare)
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Course Name: Cytology and Histopathology Practical Credit: 2 =60 hours

Course Rationale: StuLlents will gain prirctical knowledge of techniques used in Cytologl

and Histopathology laboratories, incltrtling specirnen collecrion, preservation, ancl

processing of various cytologrcal samplc's. They will also leam to perform routine ancl

special staining procedures and identi$, chromosomal abnormalities

l. Demonstrate receiving, handling and labelling and specimen reiection criteria

of cytological specirnen.

2. Fine needle aspiration cytology

o
,t)

o
a-'|

:)
(^)

(-)

rl

()

r')

()

!l
()

()

(-)

3. Preparation of fixatives in cytologr, laboratory, and fixatior-r of cvtological specimens

4. Demon strate cltological sp ecin-ic:n p te servatio n.4. Demon strate cltological sp ecin-ic:n p te servatio n.

5. Demonstrate specimen irrocessing in cytology - Gynaecoiogical, Urine, Bocly

fluids, Cerebrospirral fluid (CSF), spunrm, - Lrquid-based cytology.

6. Preparation for Papanicoiaou (l?ap) stain

7. Demonstrate starning - May-Grunwald Giernsa (MGG) staining, Myeloperoxidasc

staining, Sudan black B (SBB), Nt>nspecific esterase, Per Iodic acicl Schiff staining

(PAS), Neutropiril alkall-rc phospl'ratase (l.{AP), Gabbet's rnodified Ziehl Neelsen

staining.

Saline.

10. Dcmonstrate prepalation of decalcif,ing fluid - Goodrng & Stewart's fluid

11. Perform the tissue processing - fixal

staining for
and Acid-Fast Bacillur

B. Quality control in a cytology laboratory(). vui4lrLy LUIILL(JI rrl a LyLUruBy rauuraLury

9. Dernonstiate tl-re prepararion of fixatives- 107o Neutral buffered formalin, Fotmal

histochemistry-

dehydrogenases,

(._)

U
(._)

observation can be incorporated wtrerever

Competency Based Curriculm for Medical Laboratory Sciences
(Intellectual property of National Commission forAllied and Healthcare Professions, Ministry of Hcalth and Fardly Welfare)
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t)

-) Suggested Readings:

t [],rrrr'r'oli. i ].r.. ,\: (, iL,ri;jr,. \J ,l rir, l{i{}S) !' ,ii:' ,ii,,! ::t,t,'i,,, ,, ,i,,t,11,i11,:: ;

1i;ft;;,i,,,t11,. i lsl.,,ir,r' ltr:,ili ir :,rji,.:I r .r.

a 1..'r_ql.^ i, (,, & \lc:lttrrir,ii. .\, l( 'J..ris r. i.ltlii() ;,.,si;i iii,;.,t1.,1;i.l;1 1;,1t,:,,r;t' tit,l :i.,

li.tirilt,tii,,t'r;:'.r. l;,;1;, i\','r! | j l.'t. ,lll( 111{ \\,lir,lrr!\ fi \.\'',,,rni.

o ll:trttitiir.isltttrirr, *\., & SrrL;. ltrtrri- li 'r il.tls). (l()12 ,\lrtr,.,t,ti r.,j .\l'tl1 ,ti 'i r trt'iti0i)

It':ltitiritrt'.i..far1rcc.lln.rthcr's Ilctlrcal l)rrlrLshr-';:s l)vl l,t.ci

o l,irnr:lr. \,1. .J.. & Ilaphzrcl, S S. l,),n<,'lr's \.ir:riir:rrl lalti rrrtory tct:hnoloq1,.

. o llakt'r'- I'' -l . & Sih,er:irirt, lt ir. il{il4';. !trlrirltr,.lt0)r i,r lt(licii ltliritir/rtt.;' /(ilitiliq{l
Buttenvorth -Heinemann,

iApplied Pathobiology

:'Il-ris coutse pr:ovicles an i

iir.r.rirr (\iol. l). Li1-rpinc<.rtr \\iillurrns & \\irlliins.

l.'oltrilc ,\'rt. |P \,[ec]ical Lrd.

a (.,itt:srln, f'. L.. c\ Oappcllarrrl, f ,. Il. (l{,}()9). I{isurtt,r:ltrrolr.,gq,' .'i sc,ll..instluct.ionrl
tcxt (3r(l r-ci.).,i\S( lP l)r'ess.

a ()rtrarr, 11. (1., & (lrockcr..l (3()0(r. (,ur:rirn's arlas <>f hi-step211,,,1,>gv" iNo'l'itki.
a Sa<llt:trt;t \lisirs,aiirtr'rlrir il{)f i: lr<lrti,,rr; Iit,. [+:q:ia,iiitr,rri; t"ir,!:4"*;t<ir;s.*:i:r:ir]r:ry.r.,r,,

ilvir.nra{!r<: ii;gv.

. Cibzrs, L',. S., & [)ucaim?rn, li -s. (2003). (.ytrifugtt: 1.,'ia*ut.riic friiti'ifit.t ititil i;liniul
to t rt: / t tc.i. (l u I f l ) ro [c s *ci or la I Pi r I I I i s l] i r I e.

Credit=4(60hours)

e provicles an in-depth stucly of thr: cellular and tissue-ler.cl

iease processes. It covels key principles of cell injury,
healing, irnmune pathology, and neopiasia, with afl emphasis

rl changes and thcir r:linical irr-rplications.

Learning Outcome : B), tl'," end of tl.ris course, students will be able to

o Understancl the fundamental concepts of disease processes, including ccll iniury,
inflammation, repair, and neoplasiainflammation, repair, and neoplasia

o Explarn the rnechanisms of cellular aclaptation, degeneration, necrosis, apoptosis,

)

)

J
J
.J

J
U

and othet pathological

Apply knorvledge of generzrl pathology to interpret basic histological findin1;s and
laboratory results relevant to common diseases.

Competency Based Curriculum 1br Medical Laboratory Sciences
(Intellectual property of National Commission for Allied and Healthcarc Professions, Minisfy of Health and Family \l'elfare)
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flnit Topic

Intr'<.,cluctiorr to l)alhr-rlrioloel, 5g (-c:ll ltrjurt': l)e firlrlion ar.rcl scoJtc

oi parh<.,k)q-v, {lclltrlar aciaptati<-,r'rs: l.rl,pertrr4rlrt'. hl,pc:rpluisia,

alrrrphv, n'ietairlasiir, Nlechanisrns oi cell injuq,: phr-sical, cl'rerrlical,

biologrcal, A,Iorphologv of rcrrersible ancl itreversible rnjury, Oeli

death: necrosis (qpes), apoptosis, Intracellular- accurnulations -
Lipids, cl-rolesterol, proteins, gl,vcogen and pignents; e\amples,

Pathologic calcification - Types and exarnples.

Inllammation and Repair: Definition and symptoms, Acute

inflammation: signs, vascular and cellular events, Chcmical mediators

of inflammation, Chronic inflammation and granuloma formation,

I{ealing: Regeneration and fibrosis, wound healing stages, factors

affecting wound healing.

Hemodynamic and Immune Disorders: Ederna, hypleremiir,

haemorrhage, th rornb osi s, embolism, in farction, Di iference betrveen

t1"l1sLrdate and exrrdate, Sllock: q,pes and padrology, I{rpersensitivitl,

reactions (I-I\), autoimn-runiq,: examples (SLll, rheumatoid

artl-rritis), I)iab ete s, HI\r, Tube rctilo sis

Neoplasia: Dcfinitions ancl nomenclaftrre of tum.1115, I)ifferences

between benien and rnalignant tumours, l-Iistokrgrcal fezttures:

anaplasia, clifferentiation, invasiorr, catcinogenesis: chetnical,

rzciialion, and virzrl, ,:node of tumour sprcad, Clnical aspects of
neoplasia, grading and stz'ges of tun-rour, Tumour n-ratkers ancl lab

cliagrosis (AFP, PSA, CEA, etc.)

Infectious and Parasitic Diseases: Anthrax, Whooping Cough

(Pertussis), Candidiasis, At-roebiasis, A,lalatia, TORCI-I Complex,

ilepatrtis rvpe laboratory diagrosis, Pulmonary tr.rber:culosis and lab

diagnosis

Competency Based Curriculum for Medical Laboratory Sciences

(Iotellectual property of National Cornmission for Allied and Healthcare Profcssions, Ministry of Health and Fami.ly Welfare)
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IV 16
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Total 60



hot cellulal' and.tissue changes reflect disease processes.

l. Iiasic ilttelpl'ctatr()n of i-ristopathok-lgical sliclcs (norrr-ral vs cli.sc,rs,.il rissricl
2. A'[icrcscopic Idi:ntification of Ccllular Changcs: (r) IIvpcltlophl,, (ir) atrophy

(iir) <lysrr,,phr

o l{umar:, \,r., Abbas, A. and Astcr, J. Q02O) Robbins and Cotran Petl-rologic Basis 9f
. i()th Eclition, Elsevier

r MoI{AN,rHarsh. Q013). Pathology Pncrtcal Book. New Delhi: Jaypee Brothers

Course Rationale:, i'l-rc course rvill bnclgc the diagnostic -founclation r.,i discirse
mechanisms inciudi:ng rrnatomy, physioloS,, ancl microbrology Tlle cours(' enrphasizcs rhe
inteql"tion of clinical kr-rowledge with laboratory pr"ctice, enabline students t() underst;rncj

llhrrlltri Irutrlisllin,f: hc.,usr:.

Corrrse Nirrne: Applicd Pathobiology Practical (lredit: 2 =60 hours

Competency Based Cutriculum for Mediel Laboratory Sciences
(ntellectual property of National Commission forAllied and Healthcare Profssions, Ministry of Health anrl Family Welfare)
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SEMESTER VII & VIII

Course Narne: Internsirip Creclit: 40 (1800 horrrs)

Course Rationale: T'Lrt, ir-rtcrnship provi<Jes a structurecl transition from theorerrcal

understanding to practical competency in rnedical laboratory sciences. It suppots rhe

development of technical skills, ethical responsibility, and professional identity, ptepanng

students to fi;nction independently and collaboratively in clinical laboratories and research

settings.

By r:otating through spc:cializecl disciplincs, ' undetstanding of
re workflor,vs. l'l-risdragrostrc

exoerience
I

nattonalf

automation, specimen

tic;rl tlrinl<lng, interdis

environments.

12 monttrs

readiness for

o Preanal)'tical phase - Safelv

proper sa Fery p recautiorts

o Conduct clinical inves
o
()

()

()

(.)

()

()

i)

:)

.)

.)

J
)

)

o Perform equipment qualiry control

criticluc scientific

tS

\x/r

Competency Based Curriculum for Medical Laboratory Sciencc
(Intetlectuat property of National Commission forAltiqd and Ilcalthcare Professionq Ministry of Halth and Family Welfare)
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Internship Rotation Stmctule & Cornpetencies

Compdtency Based Curriculum for Medical Laboratory Sciences
(Intelledtuat property of Nati6nalCommissidn forAllied and:Healthcare Professions, Mnistry of H"ur* " O t..ltV Wdfr.j); 

159

/

Pathokrgl, ) Sample processing stainin& cryostat handling
FNAC

Hematology &
Clinical

PathologSr

2 Phlebotomy, s mear reading, au to mation, urinalysis

Transfusion

Medicme

2 Blo ocl c( )mpone11t p rep aration, dono r rnoni to ring,

trznsfi.r sion-trznsmitted disease screening

2 Biochemical analysis, automated systerrl Qualiry
contfol

'r\,fi^,.^l_i^l^^-.
lYuL rVUrurvti) c sceptibility

Research

(Individual/group
projects can be

included)

Internship Rotation Plan

r Posting Guidelines: Each student con-rpletes all rotatior-rs with docurnente:d
a( )mnclnnf acn, ri"iti, ',.

inin-rum 90'% attendancc anci aclhcrence to institutional

competent acqut S1t1olt.

o Attendance & Conduct: Minin-rum 90'% attendance arrd acJhcr:cnce to insti
gui clelinc s requ irecl.

o Assessment: Non-CGPA contdbuting; qualitative evaluations are documented.

o Certification: Granted upon satisfactory completion, verified by
I-IOD/Coordinator and HOI.

Area Dtrration
(Months)

Cornpetencies

Clinrcal

Riocl-remrstry

2



Competency Doma.ins fbr Alignment

Internship Logbooks

o Daily T
o Weekly Goals:
o Competency

r Supervisor Feedback: 5-point
behavior

o

es, tasks, and sr.rpervisor validation

ta rgets

safc:ty, and professional

Peer-Rer-i,

Recorded

Certifi cation: Internship

o Clinical rotation postings and total hours

c Externship and research details

o Authenticated b), HOD/Coorilinator ancl HOI

e Note: Degree arvarded only upon validated inteursi-rip corr-rpletion

Competency Based Curiculum for Medical Laboratory Sciences

(Intellectual propeq' of National Commisrrion for Allied and Healthcare Professions, Ministry of Health and Family Wtilfare)
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Dolnaili Rep resenl a til,e Conl petencies

t'ognilrr e & Technical Clinir:al feasoning, diru,rrostic accurac). QC protocois

Allective & Elhical Proi essi onaiis m, pai ien t safetl', I ab ethi c-q

Psychomotor S kill, based perforurance, aulomation handling, specimen

processing

Communication &
Collaboration

Documentation, interdisciplinary teamwork

Research & Innovation Literature revi ew, eviden ce synthes is, sci entific \+rriting

I-eadership &
Enlrepreneurship

Inilialive. mentorshi p. resource management



SEMESTER VII & SEMESTER VIII ( LOG BOOK AND SKILL
ASSESSMENT PAGES

( .r,r.r:r l)itgt: o[ ] ,oe l)o()k

Universlty/College logo

University / College Name

INTRENSHIP LOG BOOK

BMLS (VlUVtil SEMESTER)

(YEAR)

Competency Based Curriculm for Medical Laboratory Sciences
(lntellectual property of National Commission rbr Allied and Healthcare Professions, Ministry of Health and Family Welfare)
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ST'UDENT"S ItIlCOIll)

Name

Semester

Enrollment No.

Signature of Principal

w\\

Signature of Student
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DECIABATI-O- ]!._B]- ]I-IE Sf L]DEN I'

\[adam/Srr,

I,NIr/Ms. ...... ilstuclcnrr_rf

n;,".,;;;,"o ' ;::::?#r,,:; ",,,,.n.",,,n "00 

'1" 'l:"
lrouts and have performed my duties in the hospital flabontsry as stated in my logbook

Students Signature

)

)

.)

)

J
)

,.)

)

J
)

)
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(cor.LEGE/ UNMRSTTY LOGO)

rNSf iTUTE/UNTVERSTTY/ COLLEGE NAME

LQG-B@
to certib that the candidtte

(

the Facalg

the Principal/Dean HoD (Jniwrciry

Competency Base(l Curriculum for h4edical Laboratory Sciences
(Intellectual property of National Commissior for Allied and Healthcare Profe ssions, Ministry of Health and Family 'rlrelfa:e)
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adtnitled in ilte dc.rlcrlic )'€dr of

... .... ........c0//ega, has sarisfactorist clllryleled/ Na/

contphnd a// rcrltirunents nentioned in tltis logbookJbr.reuntlt/ eiglttb scmester of Baclt/cor o/ llledica/

"::::::: :::::: ',,i,,,i:,,::;': 
fi'';n /0 rx

Name

Date
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SKII,I, ASSESSMIINT STIEET

Hospital/Laboratory: Department:

Competency Based Curriculum for Medical Laboratory Scicnces
(Intellectual property of National Commission forl,llied and Healthcare Professions, Ministry of Health and Family Welfare)
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1)ate
Name of

Experiment

Obsened /
Assisted/

Performed

Signattrre of

supervisor/In-

charge


