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Chapter 1
Introduction to Handbook
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[:.I:Iil!'ll'l.‘l' 12 Inireduction to the Handbool

The report *From Paramedics o Allicd Health Professionals: Landscaping: thie
Tourney and Way Forward™ that was published m 2002, marked the vaciance i
cducatton and tramng practces for the allied health courses offered by
institutions across the country. This prompred the Ministry of Health and
Farmnily Welfare to covisage the creation of nanonal guidelines for edoucation and
career pathways of allicd heakth professionals, with a2 strectured. curricoulum
based on skills and competencies, Thus, as a frst seep in this direction, a
handbook , “Maodel Curnculum Tandbook - Medical Laboratory Sciences
H13-2016" was desgpned w fanubanze umiversioes, colleges, healtheare
prosaders as well as educarors offenng allied health courses with these naoonal
standards.

The Government of India nodfied the Naoonal Commission for Allied and
Hesbtheare Professions [INCAH Ack on March 28, 2021. As a common
regalatory bady, the MCAHP Act provides for regulaon and mamtenance of
gtandards of educadon and services by Alhed and Healthcare Professonals,
assessment of nstitctions, mainenance of a Cenwal Register and Starc
Register, and creation of & sysiem w0 improve access, research and development
and adopon of latest scientibe advancement and connected matters. NCAHP
Act covers 37 Allied and Healthcare Professions eategortzed under 10 broad
recognized carcgories.

As mandated under the Ace, NCAHP initared the process of rewvising the
curricula as pet the proposed minimum consensus pmdelines for Allied and
Healtheare Professions (A&HP). The corrent Handbook therefore represents
an updated and revised version of the 2005-2016 handbook

The current edinon of Curmcalum Handbook tor Medical Laboratory Soience
has been desipned to serve as a comprehensive resowrce for educators oftering
Bachelors and Master's level A&HP courses in Medical Laboratory Sciences,
The bandbook wms to mininise edocational discrepancies by introduong
standardized nomenchirure, curccula and other relevanc deails for the Medical
Laboratory Science Profession. In alipnment with the recommendanons of
MCAHP, the proposed minimum seandard curncula for MLS courses has been
desipned with the aim to cquip professions with necessary skills and knowledge,
aligned with global srandards, 10 deliver the highest gquality of seevice in medical
laboratories.
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Whao is an Allied Health Professional?

The Manonal Commission for Allied and Healthcare Professtons Act 2021 defines
allied and healthcare professicons as

Alleed and Healthetre Professional

Al - Dealtheare praferdonels (AHP perfrrs air Secbaioad awd frostial far fo coppeed digiwosty i
feraifream? of  FIONEDS, Afearte, ey ar shapalvanil, md fo akppart .-:!.':I;lf:-.l'nwr.l.l.l'.'.l."m# o any Deaitimes trvatmeend arnid
referral pian el by @ wedical, wining oe any otk Seedthier peafeiciieed, wiba e eliabied any
anelifination of diglwa or degree amder 1his Ad, the devatior of wdick shadl wod be dor thaw fwo S b

st oo g o af fov yeavs fo fenr years diitaed fnio pefic semraters,

Healthere Professional

Heeltharre Profersona incloder & soienrint, fhargint or afber profersioa pdd stidfer, adluieg, esanden Tberie o
provides presentive, sonadive, rebabilfingre, thergpentic or promationsd Sealh rervive anel wbe bar oltafoed auy
gHeiTReation of degree wader B Ad B derafion ﬁ"- wihrch shall wof be e thaw thoeee thoxsand v beideed fogr
spvwead overa penod of Hhree yearr fo s prars Mfﬂfagﬂ:@i‘ SRR

Scope and need for Medical Labotatory Sclence professionals in the Indian
Healthcare system
In recent decades, mpid advancemenss in medical technology have significantly
impreved the quality of healthcare. However, these innowatons have also
mtroduced new lapers of complexity int healtheare delivery, Today, it s wadels
recogmized thar effective healthesre is 8 multdisaplnary endeavor, reguimng the
eosrdinated effores of a broad spectrum of professionals—both clinieal and non
clinical—beyond just physicians and nurses. The growing reliance on sophisocared
equipment  and standardized protocols has created a strong demand  for
professionals trained to manage healthcare services independentdy. As technology
becomes central to diagnosis and trearment, these healtheare professionals play o
crucial mle in ensunng the efficiency, safety, and success of modern healtheare
SyStems
Medical Laboratory Professivnals work in dose collabomtion with physicians amd
medical laboratory technicians ro diagnose and monimor disedse processes, as well
as to-a55c58 the cifecuveness of weatment, Thewr expernse 15 concal in generanng
accurate and omely laboratory data that puide chnical decision-making. The
training of medical labhorarory sciennste spans a wide range of disciplines,
incloding microbiology, chinical chenmstry, hematology, immunology, transfusion
mediane, toxicology, and melecular diagnosocs, cquipping them o perform
comnplex analyses and ensure quality in labortory westing.
India’s rapidly evobving healthcare landscape has intensitied the demand for shafled
medical laboratory science professionals. With increasing patient loads, the rise of
non-communicable diseases, and the growing emphasis on evidence-based
medicine, sccurare and timely diagnostics have become 3 comerstons af effectve
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aealthcare delivery, However, a sgmificant shorage of wained medical laboramry
scicntists exises, particulardy o rural and ondeserved regions As diagnostic
rechrologies become more sophisticated—encompassing molecular  testing,
automanon, and personalized medicne—the need for professionals trained in
advaneed labomrory methods bas become more urgent. Srrengrhening the medical
laboratory workforce 14 eruenl not only for improving diagnosoe sccaracy but s
for ensunng the quality and reliabilioy of healthcare across India.

Insights from recent dats and reporss supgests that India is currently facing a
shortfall of approximately 6180 medical lab science professionals amudse a
broader shortage of 64 lakh allied health professions nationwide (Ref Healtheare
Esceunvel. According to experts, inereasing the aumber and qualine of tmining
progeams is the solition m the problem.

Learning goals and objectives for allied health professionals

The handbock s structured to emphasize pecformance-hased outcomes at
various educational levels. Both undergraduare and postgraduate programs will
define their learning goals and objectives based on experted performance levels.
These goals will clarfy the purpose of teaching each coneept (learning goals)
arsl whae staders. are expecied wo achieve (learning objectives) Thiough this
framework, students will develop the ability to apply their knowledge, skills, and
competencies in practical sectings within the healthcare ficld. These learning
objectives are categorized into nine key areas, with the level of participation
varving depending on the qualificanon level and professional eolestlnical care

1, Communication

2. Membership of a mulndisciplinary health team

3. Ethics and acconnmabilioy at all levels {clinical, professional, personal and
sacial)
Commimment to professional excellence
Leadership and mentorship
social accountabilicy and responsibilin
acienufic arioade and scholarship (only at higher level- PhIY
Lifelong learning

oS s

1. Clinical Care?

Using a patient/ famaly-centered approach and best evidence, each student will
organize and implement the prescribed prevenuve, investigatve and
management plans; and will offer appropriate follow-up services. Program
objectives should enable the students 1wo: '

s Apply the principles of basic science and evidence-based practice

& Llse relevant investpations as necded

o ldentify the indicanons for basic procederes and perform them in an
Appropriste manner

& Provide care to patents — efficiently and in a cost-effective way —ina
eange of scttings, and mainmin foremost the inteeests of individaal
patients

s ldenofy the influence of biological, psychosodial, economic, and
spiriteal factors on patents' well-being and act in an appropriace
annecr
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e Incorporate strategies for health promotien and disesse prévennon with their
patients

2. Communication?

The student will learn b 68 comminnicate with pnﬂm‘rs,"'cﬁcnri, care-pIvers,
other health professionals and other members of the community effecovely and
apprapostely, Cormmumeanon is o fundamental requirement in the provision of
health care services. Progmm objectives should enable the stadents o

o Pronde sufficient informanon w ensure that the padient /chent can
participate as acuvely das possible and respond appropeately 1o the
T ERTE  BFTa ety

® Clearly discuss the diagnosis and opuons with the patiens, and
regrotiate Approprate treatment plans inoa sensitive manner thar i in
the patient's and sociery’s best interests

e Explain the proposed healthcare scrvice — its namure, purpose,
possible positve dnd adverse consequences, its limitations, and
reasorrable sliermitives wherever they exisi

o Usec cffective communication shkills o gather data and share
informaton  mcluding  awenove  listening, open-ended  inguiry,
empathy and clanficatdon o ensure understanding

e Appropriately communicate with, and provide relevant informanon
te, other stakeholders including members of the healthcare team

e Use communication effecovely and flexibly in a manner thar is
appropriace tor the reader or bstener

e Explome and consider the influence thar the panent's ideag, beliots
and expectations have dunng mrersctions with them, along with
varying factors such as ape, ethiicity, culture and socioeconmnic
background

o Develop efficient techmigques for all forms of waren and verbal
eommunicaton including accurate and nmely record keeping

#  Assess their own communication skills, develop self-awnreness and
be able o improve their relatdonships with others

o DPossess skills o counsel for lifesrvle changes and advecare health promoton

3. Membership of a multidisciplinary health team?®

The student will put a high value on effectve communication within the team,
including trangparency about mims, decisions, unceroainey and mistakes Team
based health care is the provision of health services o individeals, families,
and/or their communives by at least two  health providers who work
collaboratvely o accomplish shared goals within and across sentings to achieve
coordinated, high quality care. Propram objectves will aim at making the
studeats being able to:

o Recognize, clearly articulate, understand and support shared goals in
the team that refleer parient and family proribes

¢ Possess distinet roles withia the team; 1o have clear expectations for
each member's funcrions, responsibilities, and accounmbilites,
which in uen oprimizes the tcam's efficiency and makes it possible
for them to use division of labor advantageously, and accomplish

™
\ < ;_: Cﬁlb
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e than the sam of s parts

e Develop mamal rrust within the tenm 10 create strong norms of
reciprocity and greater opportinities for shared achicvement

o Communicate effecuvely so thar the team prioribzes and
comtinuously refines #% commuoniestdon  channels creating an
ciwarrment of pereral and specific understanding

- Rr:m'%;ui-'-': imeasurablec processes  and  ooteomes, so thao che
individual and ream can agree on and implement rehable and omcly
feedback on surcesses and failures in both the team’s functivmng
and the achievement uf their goals. These can then be used o erack
and improve performance immediately and over ame,

4, Ethics and accountability

Suidents will underseand core concepts of dinical echics and haw so thar they
may apply these o their practice as healtheare service providers Propram
vhjcctives should enable the students ws

e Describe and apply the basic concepits of clinical edhics to actual cases and

EfabhiaTatat]

o Hecopnize the need 1o make health care resources available o
pratients faiely, equitably and wathout bias, discimunanon or undue
influenece

& Demonstrate an understanding and application of basic legal conceprs
the practice

e LEmploy professional accounmability for the mitiaton, mamtenance
and terminadon of patient-provider relationships

o Demonstrate respect for each pabent's indmidual righis of
autenomy, privacy, and confidentiality

5. Commimment o professional excellence”

The sedent will execute professionalism to reflect in has/her thought and
action & rsange of arributes and characrerisdes that include technical
competence, sppedrance, image, confidence level, empathy, compassion,
underssanding, panence, manners, verbal and non-verhal communicaton, an
anti-discriminaory and non:judgmental atdrede, and appropratc physical
contact o ensure safe, effecove and expected delvery of healibeare. Program
objectives will aim at making the students being able to:

e Demonstrate disnncove, mentonous and high guality pracuice thal
leade to excellence and that depicts commitment to competence,
standards, ethical principles and values, within the legal houndanes
of practice

o Demonstrate the quulity of being answerable for all actons and
omussions to all, including service users, peers, employers; standard-
seriing,/ egulatory bodics or onesclf

e Demonstrate humanity in the course of everyday practice by virmue
of having respect (and dignity), compassion, empathy, honour and
integrity

8 Ensure that selfsinterest does not influence actions or omissions,
and demwonstrate regards for service-users and colleagues

=
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o

. Leadership and mentorshiph

The student must take on a leadership role where needed |0 order oo ensure
chinical producovity and patient satisfacoon. They must be able o respond in an
ntonoimons gnd confident manner o planned and uncertain simanans, and
should be able to munage themsehves and others effecovely They must create
and maximize opporumtes for the improvement of the health seckimg
expetience and delivery of healtheare services. Program objectives should
crizble the students e

®  Acras apenes of change and be leaders i qualiey improvement and
service develupment, so that they contribute and enbance people’s
wellbemng and cheir healtheare experience

e Sysrematcally evaluate carg; ensure the use of these Andings to help
improve people’s expedence nd eare outcomes, and to shape
clinical treamment protoeols and zervices

e ldennfy priontes and effecrvely manage ome and resources 1o
ensure the maintemanes or enhancement of the gquality of care

o Becogmize and be self-aware of the effect their own walues,
prnciples and assumptions may have on their practice. They must
take charge of their own personal and professional developrnent
and sheuld learn from expenence (through sopervision, feedback,
reflection and evaluatson)

o laciliee themselves and others in the development of their
competence, by using a rnge of professional and personal
development skills

o Work independently and i teams, They must be able 1o ke a
leadership mle o coordinate, delegate and supervise care safely,
mandge osk snd remain sccountable for the care gven; actvely
inwolve and respect others' contributions o integrated person-
centered care; vet work 10 an effective manners across |':mfmﬁn il
and agency boundaries. They must know when and how o
communicate with paticnes and refer them to other professionals
and apencies, to respect the chotces of aervice users and others, w
promote shared dedsion-making, w deliver positive cutcomes, and
to coordinate smooth and effectve transidon within and berwcen
services and agencies.

1. Social Accountability and Responsibility®

The smudents will recopnize thae allied health professionals need o be advocares
within the health care system, w judiciously munage resources and 1o
acknowledge their social accouneability,"They have a mandate to serve the
community, region and the nanon and will hence direet all research and service
actvities towards addressing their prionty health concerns. Program objectives
should enable the stucents to;

o Demonstrate knowledge of the determinants of health at local,
regtonal and nanional levels and respond to the popalation needs

& Establish and promote innovadve practce patterns by providing
evidence-based carc and testing new models nf practice that will
translate the results of research into pract d Tl'ms meet
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indrvidual and community necds in 4 more citcctive mannoee

o Develop a shared vision of an evobving and sustminable health care
spstem For the futore by working in collaboraoon with  and
teintorcing partnerships with other stakcholders, imcheding academic
health  centres, povernments, communitics. and  other  televant
protessiomal and non-professional orpanizacions

#  Advocate for the services and resources needed (or ::Fumul et e

B. Scientific artitude and Scholarship!®
The student will wtlize sound sdendfic and/or scholady principles during
interactons with patents and peers, educational endeavors, research aguvities
and in all other aspects of therr professional lives. Program objectives should
enable the smidents w
# Engage m ongoing self-assessment and strocture thar connnuing
professional edecaton to address the speafic needs of the
l1-:L111.1J|:|rir.|r|
o  Conducr evidence-based practices by applyng principles of sciennfic
methods
e Take responsibility for thelr educanonal experiences
e Acquire basic skills soch as presenadon skills, giving feedback,
patient educarion and the design and dissemination of research
knowledge; for their spplicaton o teaching encountees

9. Lifelong learning!
The student should be commited o continuous improvement o skills and
knorwrledge while hamessing modern toals and sechnology. Program ohjectives
will zim @t making the students being abie co:
o Perform objictive self-assessments of ther knowledge and skills;
leaen and refine cxisong skills; and aeguire new skills
o Apply newly gained knowledge or akills 1o patient care
e Enhance thesr persomal arid professional proweh and learning by
constant introspecton aod volising experiences
e Search {inchading through elecromic means), ard crincally cvaluae
miedical literamore tn enable its application to patient care
e Develop a research question and be famibar with bastc, chimcal amd
translanonal research inis apphicadon & pagent care
e Idenrify and select an approprace, professionally rewarding and
personally fulfilling career padhweay

Teaching Learning Methodologics

The medical laboratory science curriculom is proposed to encompass cousses
emphasizing communication, basic clinical and hboratory skills, and
professionalism, with kboratory triinng integrated from the outset in the firse
vear. It is advised that ample hands-on experience be provided at the pomary
care level, alongside the leamning of fundamental and clinical sciences,
Furthermore, thers will be 3 strong emphasiz on introducing case scenarios for
classtoom discussion and case-based learning,

MLS Curriculum NCAHP B (\
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In Indiz, the healtheare educaton sector is integral to the efficency of the
healtheare system, yet it has not fully capitalized on the ongomg mrernatonsl
rechnological  ovoluoon, The reporr From Pammedics oo Adlied  Hoealth:
Mapping the |ourney and Beyond highlights that chimeal skills are oypically
tught 4t the patent's bedside or in dimeal setings, supplemented by didactic
waching in classrooms aod lecture halls To align with  wechnolagical
advancements and embrace cewome-based  educanon, insgutons are
reansioning owards more effecove assessment méthods, However, there i80a
need o promote the demonsradon of competence in msuragons where i is
curtently lacking

Several allicd and healtheare schools in Indis bave established clinseal skill
centers, laboratones, and high-fidelty simulation labs o enhance training for
students and professionals i the field. Simulanon, involving the replicibon of
chnical encounters WEINE  mannequing,  computer-assisted  resources, and
simulabed Fﬂtimt:.."'-:n'-'im:nm:nt. pedddrogscs various clta].'lmgc: =uch as limitcd
nCCEss o resources and equipment, inadequately trained personnel on newer
wechnologees, and limitanions in imparnong peactical eratming i real-lite scenarios
The utilization of smulaors abso improves shills assessment methods. The
Fﬂ]|{rwint_l; table outhnes diverse I.-:z|.|.:1|.ir.|.;_-_l'| ard |:arr.|||:|.E r|1|:t|11,:-4,‘|11-|:1-é_r|':|::-. thiu
leverage advanced wols and echnologies:

T
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Teaching modality

Palients

Mannaquins

Simulators

Task undear trainers

Asspssment metands

Learning opportunity examples

Teach and assess in selected clinical scenarios
Practice soft skills

Practice physical examinalion

Receive feedback on performance

Perform acquired technigues

Practice basic procedural skills

Apply basic sdence understanding to clinical problem

solving

Practice tzamwork and leadership

Perform cardiac and pulmonary care skills

Apply basic scence understanding to cinical problem
solving

Preparation of the patient, slides, stc.

In the context of a Medical laboratory Soence curriculum, sdopong outcome,
conpereney-besed assessment methods proves bighly effecove for evaluating
students' knowledge, skills, and aritude/behavior compared 1o outcome-based
atsesaments alone. Given their integral tole in community health and safery,
pricdtizing competency-based  asscssment becomes: pammount in this

professional coune. These assessments provide students wath imvalable real-
world experiences, enabling them to analyze situations, hone communication
slalls, dernonstrate professionalism, engage in problem-solving, and mavigate the
healcheare svstemn within dyvnamic clinical contexts

i Domaln of learning

Assessment tools

| Cognitive

—1 -
| Siructured log book

Viva-vooa examination

Structured case presentation

Formalive assessment

MLS Curriculum NCAHP
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| o . . o
lEL.lmmathra assessment |
.I.CE.:EE presaniation |

Faychomotor Objective alructured clinical aasassment
| |

i Objective structured practicel
agsesamanl |

Mini clinical evaluation exsrciae

Direct observation of procedural skills |

_EmLﬂTh:n hased assassmant

Affectivo Frofessionalism minl evaliation exerciza

Multisource feedback
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Chapter 2: Methodology of Corriculum Developroent
The Tnterim Commission for Alhed and Healtheare Prafessions (TCAHP), recognizing

the ertcal need for smndachzanon across education, practice, and development waithin
allied and healthcare professions, established three commitees 1o address these erucial
ispects, LCommittee 3 was specifically tasked with the essenmal responsibiliy of
standardizing the eurreulum tor the Allied and Healtheare professions, In pursuit of this
abjective, the Mimstry of Health and Family Welfare already took 4 proacove sep I
developmg and publishing & mode] curticulom handboak for Medical Laboratory Science
dunng the period of 2015 16. This handbook served 25 0 Foundariona) decument aimed at
ensurmg uniformity m the curnculum for diploma, undergracuate, and posgrradease
ecucation in A&HP eourses across India. Recopnizing the dynamic natre of healthears
and cechnological advancements, as well as the evolving global landscape, effores were
made o contnually upgrade and revise the curmculum, This ferative process wmed w
align with navonal and inwenatnonal standards in che fickd of dialpsis education, ensunng
that professionals in Dodia are equipped wich the larest knowledpe and <kills. Te achicve
thig, the commission engaged che expergse of professionals in academia, pracnee; and
rescarch from. esteemed government and privam instimutions natonwide These experts
were instromental in consttutng @ rask force commuttee specifically focused on Medical
Laboratory Science

Leversging their collccve knnw]n:rig-: el EXPECnCE, the sk Fome memboers
meticulouzly redesigned the cumiculs based on 2 smndesdived framewodk, ensunng
relevance and effeetivencss (awided by the commission's directives, the sk Force
commitiee diligendy worked o revise and recommend updated guidelines regarding the
educanon amd practce of Medical Labomtory Science in India. This eolhborative effort
aimed to enhance the quality and availabilicr of Medical laboratory techaologists and
Sciennsts 1 alignment wich internagonal seandards and guidelines, thereby meenng the
growing demands of the healtheare sector, The curriculum was developed in aceordance
with the guidelines framed by the Inenm Commission for Allied and Healtheare
Professions and guiding prnciples for the curticulum development 15 mennoned helow,
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Minmmum Consensus Guidelines for curtioulum development proposed by
[CAHPF

Thematic issues/ Consensus of the "gmug on guiding
areas of principles

deliberation

1. | Scope of Minimum curricula guidelines are to be
Curriculum adesigned for each level of the program for each
profession,

» Curricula should be patent-centric and
futuristic.

= Pust include the latest advancement in
tachnology.

= Should be aligned with global standards
and allow global mobility

2 Mode of All programs should be delivered in full-tims
education for all | mode and no institution should deliver any part
allied and time or distance program In the allied and
healthcare healthcare sciences,
program

MLS Curriculum HCAHP 18



3. | Components of |Curricula must consider:

the curriculum
« Definition of the profession

« Entry criteria to the profession

« Entry gqualification to the profession-
Diplomal Bachelor level and levels of
program desired in the profession other
than entry qualification

«  Nomenclature of the gqualiications

« Duration of each level of the program wi
the duration of the internship.

o Must-have competencies at the end of
each level and competencies must drive
the curriculum content,

«  Program evaluation framework!
assessment at the end of each program

Number of desired faculty (with hierarchi
designation) and defined minimum
gualifications for each level of the progrs

« Batch size and student and faculty ratiog

» Detalls of reference books, journals and
desirable and essential equipment must
also be considered.

4. Alignment with | A pre-determined credit-based system is to
choice-based be followed for all the allied and healthcare
credit system programs that ensure a basic minimum
(CBCS) competency in essential subjects:

encouraging |
multiple entries « Credits and the number of hours mus

and multiple be allocated to each subject.

exits under the o While Iatergl entry ar‘u_j t:_nrldge programs
can be devised for existing professionals

Mational : ;

for entry, multiple exits may not be
Education Paolicy implert::nted. b '
framework.
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5. Entrance
meachanism and

entry criteria

Common entrance mechanism to be
considered for all programs:

« Universities can consider NEET
appeared candidates along with 50% I
10+2 science (Biology andfor
Mathematics as per the requirement of t
professions) or University/State
entrance examination for admissions i
the allied and healthcare programs.

« Remedial Biology/ Mathematics is to |
considered if knowledge is desired in
the domain and the entry criteria allow
students without gualifying the same
subjects In 10+2.

. Medium of
instruction

The medium of teaching should be “English

« Students from other boards without
English as a compulsory subject may be
encouraged to pick English as an electiy
from available resources on Swayam an
similar platforms.

s The complefion of the course will not |ea)
to any university course credit (non-
university course),

F i Desired
competencies
and skills

Competency framework (including performan
criteria and related knowledge, skill and
behaviours) to be included in each level of the
program.

« Competencies should be measurable
and aligned with assessments.

= Foundations Courses — may be spreag
across the length of the program and
weightage to the content! number of
hours! credits may vary as per the
requirement of individual professions.

« Soft skills and communication to be
focusad.

MLS Curriculum NCAHP
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Commeon pre-
clinical and para-
clinical subjects

« All curricula MUST have fundamental
subjects for the course to have in-
depth knowledge of the basics.

» Common pre-clinica! subjects and
para-clinical subjects applicable 1o the
program should be reviewed and
considered in the first two years of the
program, Conteni depth and weightage
may however differ by program.

Levels and
length of the
program

Duration of a program may vary across
different proagrams; however, the minimum
duration should be:

+ Diploma should be at least 2.5 years
including & maonths of internship
(Professions where applicable)

+« Bachelordevel program should be at
least 4 years (including internship)

* Masters level program should be of a
least 2 years focused on specialization
the field

The majority of the groups agreed to phase
out Diploma programs in the timeframe of 5
years and introduce bridge program/ lateral
entry pathways to upgrade the existing
diploma holders, where applicable.

{Other than specific groups such as OT
technologists, dialysis, radiotharapy, ele. wheard
the workforce is required in large numbers and
may not be addressad only thraugh the Bachsl
pragram immediately lo meet palient needs in
the population)

10.

Semester versus
Annual system

The curriculum is to be devised in a semest
system,

« However, implementation flexibility for
samester/annual assessments will be
the institutions and universities.

+ |n case a program is suggested for an
annual examination, a compatibility tabls
must be Included in the currculum.

MLS Curriculum NCAHP
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11.

Internships and
practical
gxposure to the
students

All programs must have a mandatory
internship

The length of the intemship will be
determined by the extent of competenciy
to be attained by the candidate after the
prograr.

Clinical programs can also mandate
rotatory internships to increase the |ay
of clinical exposure o the students

Teaching institutions should be
accountable for ensuring the internsh
of the students in the affiliated
hospital, as it is part of the academic
program.

Standalone institutions must
have an Mol with either 2 medics
college or hospital or healthcare
facility as per the guidelines
(desired number of beds/ DPD ay
dafined in the curriculum (o ensur
practical exposure to the students

o Mol to also define the clinical
supervision of the students
-institutional staff or clinical
preceptors can be considered.

Stipends of a reasonable amount must
be paid for internships.

Internships cannot be reflected as work
experience as those are part of the
academic program,

Studentship or observership must alsq
ba inbuilt inte the curriculum,

o Simulation and skill labs can be
used for praclising skills specific t
the program if available in the inif
years of abservership/ studentshi

o Zome hours in every semaster ca
be considered for seminars/
workshops on new developments
technologies.

If the clinical facility is not within the sam
campus, transportation should be
provided to the students and interns,

All practical skills must be supervised an

LS Curriculum NCAHP




12. | Focus of Maahru! = Masters programs should be promoted 1

program and develop specialization in the field and
faculty generate trained faculty in the field
development = All Master programs must focus on

research and engage with industry
pariners to promaote innovation and
daevelopmant in the field

= |ndustry experls can be engaged as gue
faculty/ conduct seminars under the
framework of programs.

13. | Exit Examination| It was agreed upon that an exit examination
(including testing of skills and competencies) o
b potentially conducted by a third-party agenc
or organisation as eventually identified by the
ICAHP! NCAHP. This can also evolve as a
licensure examination for all allied and
healthcare professionals.

The development of the Medical Taboratary Science curncolum was a menculous
and collabamnave effort. The MLS wisk force was :_:-fﬁcmil'!.r nonfied b}r NCAHP Gn Blay 14,
2025 and was tasked with submitting the revised minimuom standard curnculum for
Bachelor's and Master®s level courses in Medical Laboratory Science. Deliberatons began
with a physical meeting in NCAHP, New Delhi fallowed by muose than 30 virtual meetinge
of the sk force of expert members. This comprehensive endeavour aimed o establish a
standardised educatonal framework  for Underpraduale and  Postgraduate  programs
natiomwide, drawing upon curricula from various universities amd insmtutions RCYOISS Inclea.
It was unanimously decided not to proposs revised curniculum for Diploma in Medical
Lahoratory Science, in :|1:ign:!1-¢n1: with the consenius E_ui;ic!mn:s. Exrensive research was
conducted through a comprehensive literature review, which served as the foundanon for
drafting the curriculum. The process included integradon of competency/outcame anid
skills-based models, both narionally and internationally recognised, along with the
exploration of warious methodologies for corficulum  development and  assezsment
i‘:mtm:-:}lm

Throughout the development process, thers wis a conceried effort m foster
eonsensus among task force committee members, leveraging their diverse experdse and
experiences in their respective felds Each supgestion was earefully evaluared, with
decisions made collaboraovely o ensure the applicabilicy and effecuvencss of the
carriculum.

' Ss
o,
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Chapter 3 Background of cthe profession

[mpartence of Medical Laborotory Science P'mfedsion

Medical taboratory science i® the branch of scicece which deals wiech all 1he
clintcal laborarory investiganons on clinical samples for laboratory diagrosis of
vanous diseases. Blood, nssue and body fluds are analveed and exammed for
various types of fordgn organisms and abnormalides. This informanon is then
nsed b}' the medieal tezim o make deciskions Tu;__:_:nii.n.g 1 rmru;'nll'-. meadical care=
B5% of all medical decisions are bused on cthe tesules of clinicul laboroory
IFTVESHEFATIO FEDOITS

Medical Lsboratory Science i5 an important subject in the field of Medicine. In
cach system of Medicine, diagnosis of disease is a primary step becasse no
weanment is possible withour a proper diagnosis, Ir is the Medical Labortory
Technocrat, who pertorms this important task by vanouws soennific ools and

techniques,

In today's modern wordd of technology, the diagnosis, rreammenrt & prognosis
of varous diseases depends upon the results of investipations esrned out in g
clinical laboeatory, Thus,these professiomals play a key rule in the field of health
care, Medical Laboratory Scence has played o significant role o the
advancement 1n the fleld of Medicine, especially in past few decades. As
modern medicine becomes more of a ream efforr, the Medical Laborarory
Scientist/ Technologst s an important member and integral part of the Medical
R,

Scope of practice
The scope of practice for a Medical Laboratory Science Professional encompasses a wide
range of responsibilities related to the collection, preparadon, anzlyvsis, aad interpretation
of I::nl.r:g:r::.l sarnples o aid 10 the c|i:gnmia. treatment, and monitonng of chsease.

1. Sample Collection and Handling

& Collect bload, unne, stool, sputum, and other body fluids followmg proper
protocols.
® [Label, store, and transport specimens safely to avoid conmmination or degradation.

2. Laboratory Testing and Analysis

®  Perform tests in key hboratory disciplines:

o  Hematology (cg, CBC, ESR, cosgulaton studics)
Clinical Chemistry (e.g, liver/kidney function tests, blood glucose)
Microbiology (e.g, culture & sensitivity, Gram seining)
Immunoslogy and Serology (e, HIV, Hepatits, CRP)
Transfusion Medicine {cg, blood grouping, cross-macching)
Histopathology / Cytology (e, tssue processing, slide preparation)
Molecular Diagnostics {ep, PCR, RT-PCR, gene mutation testing)

g 0 0000

3. Instrumentation and Technology

> G
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& (lperare aod manrin E;Jls-la-ril'll:u:u.' erulfriment such as analyzors, mucn IR,
r.n:'nrnru.gcs..

o Calibrate, woubleshoor, and ensare qualiny eoimol of mstromens,

& Llse Labartory Information Sysiems (LLS) for data enery and reporeing,

4. Quality Azsurance and Conrrol

o lmplement mremad and external qualiny contmol mesures,
™ P‘.‘-l'l'til.'lpi'[ﬂ i audets and accesdcanon processes (o, BATL, 150 15759,
o  Munmn records for rraceabulicy and legal compliance,

5. Data Interpretation and Reporting

o Valiclate and mreeprer cese resulis witbun dinneal contest.
&  Repor enocal values promprly o healtheare ]:urm'idn:rﬁ.
o Collaborate wich clhnicians for fe-{ESTINE 01 cr:-nl'lr|1.'|;:|.mr§: resrs when needed,

. Research and imnovation

e  Purticpate in development and validarion of new diagnostic tests,
o Contribare to chnical tmals or laborarory-based research projecra

7. Infection Control and Biosafery

® Follow biosafety protocols and handle infecaous samples wirh care.
® Dispose of omedical waste as per puidelines,

&. Education and Training

Train junior staff, interns, or studenes

Lahoratory imstructor trainer

Currisulum development and policy

Edacational Administrator -Head of Department, Dean/Principal of Allied heatth
scienoes, actademic coordinator

Sray updated with contnuing education, workshops, and certifications.

Tr‘:l.thi.ng and aendemie rode - unr|.1:1'g1:|.ﬂu ate and pﬁtgmduﬂ.m MMILS conarses
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Diefinttion of Medicd] Lahoeitory Soehoe

St wwedica! bebaratery prafeciionad folis referrved to o a Medical Laboratory Technafgist, o Clintcal |_abaratory
Soventinr o Climal aboratory Technolwwint) o5 o becltivcoive I.l':.ly-,r'u_r'.r'ﬁ-r.'.n" g ‘t'.'lH:i'r.'.r.mﬁ chenwiiend, bemoiofived
FTEAIRER, nefcraraic e meicrahielogical disgiariic analiaes on body Vaids sech ar Weod, wrive, shatuw, sl
cerviruspinal el (CSE), pertaneal fland, peviariial flwed, aud ywewial i, wr well ar other goecimeers, Medioa!
bebaratary ettt work in clincal fabarotoer ot bagpdbali, rejerence laboratoriss, hiofehnslogy faborstories and
wert-cftnsiel dndperivtad fad, ™

Recopnition of Thtle and Qualificatinn in Virom Sectors

Clinical / Diagiostic Qualification Roles and Responsibilities |
Laboratniics and |
EXPLACNCe

Medical La.l:-nr.:mt::
Associare

Medical laborarory

Driploma in Medical
Labaoratory Scicnce (2yEs
LCourse + 0 monchs
interaship)

* BMLS — 4 year

Preparing biologienl spocimens,
recording informiton, and pertorm
mote of the lab mantenance waeks
such as cleaning equipiment ind
stocking supplics. They are cxpocted
o work under supervision of a
miedical lahomtory Technolagst/
Scieniist

A medical lab rechoician performs

Technologist COBTSE wirh | moreof the mouone lab work and is
: internship often supervised by o medical lab
O SCIEMST
* Diploma MLS (2
years + 0 manths
Intexnship) + 5
VoD CRPENCNCE 10
. Technical * BMLS + 10 years Medscal laboratory screntists will
Officer expenence in Chimeal | collaborate very closely with
setbng physicians and medical laboratory
* MMLS with Associate and Technologsts. Their
specialisation in roles inchude:
Biochemistry,/ Imvobrement with speaalised
Mitrohiokgy/ laboratory assays
Histolory, cvtology/ Hch}ullg test results oo Physicians
Haermarokogy with 5 | Establishing quality assurance
years experience in | PrOgrams _
clinical setting as Chverseeing the work of Laboratory
Medical lboratory Associares and Technologists
Technologist Training of Medical Lab techaclogists |
and interns
rem— Jn.r..-.-. e S
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[ Senmr
Techniczl
([ Mricer

* By promonon from Medical lsboraory scienpses will
Technical Officer 3 collaborate very closely with
VeArs experiencs phvsicians and ‘medical laboratory
Assicite and Technolopists Thetr
roles fnelnde
[nvislverment wirh spectalised
lnbisestcary assavs
Relaving rest results 1o Physicians
Berablishing qualin assurance
]!ll'uibl:‘:llﬂx
Civersecing the work of Labusarory
Asgocintes and Technologizis

| Trwining ¢f Medical Lab technobogiees
| artd triterns

| Chiet
| Teshsied
{Mtheer

]H:.I prosmotion fram | Medical lahiratory sciennses will

Senior technical officer + | collabamte very closely with
Jyears expeTience | physicrans and medical laberatory
| Asseciate and Technologise Their
| roles include:
[rveverment with specialised
laboratory assavs
Relaying rest resules to Physictans
Estabhshing cuahty assurance
PEOEIS
| Dverseeing the work of Laboritory
Associanes and Technologiss
| Training of Medical Lab rechnolog s
andd interns

MLS Curriculum NCAHP
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Medical laboratwory Science Professionals engaged in Academia

Academia | Qualification and expericnce

Vo) Demonsteatog ¥ PaehelarTs dr_'El'q.'r_' in Medical
Laboratary Technobegy (4 vear course
with internship), wich 2t leasr 35%,
marks, (or an cguivalent grade in a
point-scale wherever the grading system
is followed) from an Indian Usniversicy,
of an equivalent degree from an
accredited foreign Universigy:

Hands on experbse in rowtine lab
| techmgues, special lab  techniques,
hemawlogy, blood banking, serology,
. chinical pathology, elinical biochenaatey,
| histology, cyrologs, parasitology,
miedical genetes, blood cell anahysis.

| Assistant Professor A Master's degree with 35% marks {or an

: equivalent grade in & poine-scale whenever
the grading system s followed) in a
coricerned /relevant fallied subject (MMLS
(Biochemistry / Microbiology, / Pathology,
Haematology) from an Indian University, oo
an equivalent degree from an zcorediced
foreign Universie.
At one (1) publication in peer reviewed
jonrrmal

OR

A Maswers degree with 55% marks [or an
| eguivalent grade n a pome-scale whenever
| thegrading system is followed) in a
[ concerned /relevant Jallied subject (M. Sc
Medical Biochemdsery, Medical |
| Microbiology, Biomedical Sciences) from an
Tndian Linmversity, or an equivalent degree
| from an accredited foreign University.

| At onc (1) publication in peer revicwed jourmal

=l
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. Asaneinte Probessst

* A pood acaderme record, with o PhD.

[egree 10 the concerned falied Sretevane
disciplings,

A Master’s degree with 55% marks (or an
eejuivalent grade in o point-icale wherever
the prading svstem w followed) in a
eoncerned / relevant Jallied subject
(MMLS (Biochemisory / Microbiology, /
Pathology, Hasmaiology) from an Indian
Linversity, or an eguivalent degree from
an accredited foreign Universitg

A minimum of five(d) vears of
expenence of weaching and /or research 1n
an academic/ research position equivalent
toe that of Assistant Professor ina
Lintversity

it munimum of five puhheatons in the
pEEr- reviead iﬂl.lfrlill.-!-':

. Professor

A grood academic record, with a Ph)
Degree in the concerned/allied / relevant
disciplines

A Masters degree with 55% marks {or an
equivalent grade in a point-scale wherever,
the grading system 15 followed) 10 a
concerned /relevant fallied subject
(MMLS (Biochemisoy / Microbialogy, /
Pachology, Haematology) from an Indian
University, or an cquivalent degree from
an aceredited foreign Universiny.

A munimuom of fve(3) years of
expetience of waching and /or research in
an academic/ research position equivalent|
try that of Associate Professorina
Universdty

a mimimum of ten publications in the
peer-reviewed journals

Education of the Medical Laboratory Science professianal
When developing any education programme, it is necessary that programme

manpower requirements, It should also provide pess

planning should be outcome-based and should %’ ipnal
Jan
potential for the professionals with supportng pathway in apment :;:]’E_.

MLS Curriculum NCAHP
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the professaien, One of the major changes 15 the shift from a focus based on
teaditonal theoretieal kaowledge, vo a skilleand eampetencies:based educanon
and traimng, Optimal educadon) traming. requires that the student 15 able o
mtcprale kmeawledge, skills and ardmede m order ™ be able o perform a
professional st adequarely in a given situation.

Thus, the following curricuham i3 prescapive, sims o focus on a skills: and
competences-based approach for learning and 8 designed accordingly to
standardize the content across the naton.

| 'Y reguirernea s

o Universies are encouraped to constder WEET appeared candidates along
with 50% in 1042 seience (Biology) BMLS, University/ State entrance
examinaton may also be constdered for admissions in the allied snd
healibeare programs

e 3udents from orher boards withour English 45 a compulsary subject may
be encouraged to choose English as an dective from available resources an
Swmavam and simular platforms. The completon of the course will no lead
tey any university course credit {non-unmversity course),

Coarse duration

It is recommended that any programme developed from this carriculum should

huve the following minimum duradoa for stodents o goalify as enny level

professionals in labomtory Science —

& #-year program (including 1 vear of compulsory internship (Laborssory rotadon [/
Research disserration)- Bachelors degree level

e Zyear program including six months of Rescarch Dhsserranion - Master's depree
level

Ininally, the academic content should emphasize on estabbishing 2 song

scientific basis and in the latter year, it should focus on the application of theary

to clinicul/reflective practice, The amm of the degree program s m enable the

development of a Medieal Laboratory Technologist as a key member of the

multidisciplinary team and to enable him/her to prepare in advance, plan and

execute laboratory testing with agzired r.'lulllil:_li.'.

With the change in disease dynamics and multifold increase in cases needing
medical laboratory scence for the purpose of dmpnosis, it 15 imperaove thar a
well-stractured programme of postgraduare education is alsoe encouraged =0 as
to enhance research capacicy within the countey, to widen the scope of clinical
practice for the profession and w produce well trained reaching faculty from
within the profession. Thus, & Master's degree programme is recommended
with a minimum of two years of education including dissertatinn/thesis,
specialize i the field of Medical |aboratory Seienes, Postpraduate students can
contribute significantly in academics and rescarch.

Fh.L}. also plays a significant role in the academic system of Medical Laboratory
Science; however the curmiculum has noc indicased any prescriprive guidelines
for that level apart from mapping it on the career and qualification map, The
same needs o be promoted, for strengthening the Faculty development and
significant comribution of Medical Labortory Professionals in the field of
Rcs:a:chland,dﬁdnpmmr.

o

el Lot

| =
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Stipend o the students ||'J|:II:§_-I th Internzhip s o

The Task Porce strongly recommends providing o sopend 1o studens during their
internship peniedl. Tt s advisable for the Hnversite/ Instimnon 1o deterrmne and ser a
ressonable amount for this sopend, ensunng that snudenrs are adequately supported
dunng their practical training experienec.

infrascenctam and Teachinge Foculoy Requrenienis

The importance of providing sn - adequate lewrning environment for sadents
needs to be emphasized. Both the physical infrastrocture and the teaching seaff
mist be adeguare.

Teaching arcas should facilitare different seaching methods, Where students
share didactic lectures wath other disciplines [ep dingnoste  mdiographers,
nurses} large fecture theatres may be appropriate, but smaller teaching arcas
should also be provided for mmnal and problem/case- based learning
approaches. In all venues where stodents are placed the health and safery
standards must be adhered o

It is recomimended that a faculty and student rade of 1:15 is 1 be
followed for the wndergraduate programmes and 110 for the Post
graduate programmes.

Minimnuem Standasd Becommendasiions
Infrasgrocine

The importance of providing an adequate learning environment for the students cinnot
be over emphasized. Both the physical nfrasiructore and the reaching staff st be
adeguate. Teaching areas. should facilieate different reaching methods. While students
maf share didacte lectures with orher disciplines in laege lectore theatres, smaller
teaching areas should also be provided for mtoral and problem/case-based learring
approaches In all vemies that eceommuodare smodenes, health and safery smndards muss
be adhered to. Tt it recommended that & faculy and smdenr rano of 1:15 for
uncerpracduate courses and 1110 for postgraduate courses be followed. For institations
shanng premises with cither NMUC recognised Medical Collepes and Hospitals; adequate
facilizes must be wvailable for enrolled studenes for clingeal PU&E]TLH&_.'"iI'II::I':'ISthﬁ_ For
stand-alone  instiwtdons, memorandum  of undersnding (MOU} with NABH
recognised Hospitals, with mindimum 100 beds n-patient facilitg, with attached
laboratosics or NABL recognised diagnosuc laborarones (medium sized as defined by
NABL) must be available for providing clinical postings/inteenships o students.

Teaching Infrastrucrure
Classrooms

It is recotnmended that each instmton must have the following minimum tesching
intrastructure svalable for MLS courses. In instnutons offering multiple A&HP courses,
lecture rooms and seminars rooms and laboratory spaces and infrastructure  may be
shared. However, it 15 the responsibdity of the instmation to enable uninterrupted
instructions to all smdents enrolled in A&HP eourses. At lesst one class room/lecture
hall is expected o be equipped with smart board and intermet facilities for audio visual

— 1K
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waching, For mstrutions offering posmduare courses, addinomal clagsrooms  and
serminar rooms fur cach A&HT course may be provided.

LaboratoiEes

Fach imstination i |::-'.F1-:‘.'r.'|.-|’.'|] ity have ar Eeast che ilh”l.:l'l.'.-'lllH [aboratones, e cater o the
needs of undergradeare courses, siee of which must be Appropriate 0 accarmmedate
cach barch of MLS students, Laboratory space may be shared with other A&HP courses
o Anarony laboratory®

Physinlopy laboratory®

Biochemistry labomrory
Microbiology labotatory
Haematolowy and clinical pathelogy laboratory
Histopathology and eyropatholegy laboratones

“Anatomy and Physology labs may be combined into one lsboratory

[erails of . musirmam r&i.'luir-urm.:nrs I termms of cquipml:n:_.l"instrunwnts and reagens

forr LS courses is provided in the table below
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| Chromaography Chamber

Verncal Gel Elecrrophoresis with Povarer pack
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Horizemal Crel Electrophoresis with Peaer Pack

| HPLL

Hematology Anslveer

Trermal Creler (TR Maching)

Hemaralogy 5 parrs Coulter

| Blond mixer

Soxhlet Apparatas

Refngerated Centrifuge
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Deep Freczer-ED

Spectrophorometet
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L._Jn,_.n!. L atirme

Satrmiied Kooy Micromme
Dhgital Microscispe

It |. Analvzer (Opoinesal)

Conpulomenr

lee Flaking mnking machine

Micoopipertes (.2-2, 1-10, 2-20,20-200,100- 1000yl - each 1 set

ELiaA Beades

Multichannel Pipeome

For insounons otfering postgraduate course in MLS, it 15 also recommended thar st

leas: rwo [3) separate laboratones equipped with the following  additional

IRELT e LS dre F-r:n'll:l.t:rl.

Reagents and Labwares

Folloranng is the list of mimmum recommended laboeatory labware thar must be

availablc in the Tabomrones

Apparatus name/ glassware /plastic ware | QUANTITY
Hemoglobinomesr 3
Hemocytometer 3
Westergren rube 30

Wintrobe tubes 30
Drisposable ESR wubes 10

E3R stand 6

Coplin jas S0

L Mould 10
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Tissue processing casscite an
Microscopic sides £l
Concaviey Slides Wi
Stap Watch m
Saining dropper botl )
Perri plate (plastc /gl 3
Perei plate disposable 1M1
BHIB Borte 30
CoverstIl? kA
atakurige [ars 10
ahide storame Box 10
Shide keeping rray 1)
Shide drying tray 10
Durham mbe A1
Beaker 5timl .
Beaker 250ml ]
Beaker 1061ml 2
Beaker 500 m| (Plastic) M
Measuring cylinder 50 20
Measuring evlinder 250ml .
Funnel 20
Conical flask 500m] 0
Conical flask 250ml 30
Round bottle Bask 100m| 10
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Vohimetre flask X

Wash borde 20

Teas rubwe seand 11

Test tube 10ml fis o

Teat mube Sml i

Tesr tube holder 3l

Crlass pipette Smi 1

Cilazs pipetme 2ml 1n

Calase pipete 10ml i

Pipetre pump 15

Hubber bulb (bulbar) A

Pasteur pipette (disposable) S0

Micropipette tips 10ul, 200ul, 1mi Faet cach

Micro cenmifuge Vial (1.5ml) A

Unine contamers Siines

Borssilicate bottle for media preparatgon 20

Bijou Boitles 20

Feerceps (big & medium) 10 cach

Agimamor 2

Conver Slips (gmall and big) 10 boxes each

Spatila (sooall, medivm, big) L gach

Tear ube eleaning brush 50

Reagent bottles (200 mi) 15

Reapent boles amber (200 mi) 13
e

R
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Taariauet W

Meedle and syringe (2ml, Sml, wing mfusion

ser) S0
Heparn Vecutainer N
EDTA Vacutsiner i
Sodivm Cirree Vacurainer 200

Clor rerractor Tube {Yellow Cap) Varutniner | 200

Sodium fluoride Vacumines 3
Plan vacutmners 300
Marwiainer noedles 300
Vacuwiatner holder 30
Cotiom mall { Abeorbent) 2
Coeton mll (Nan Absorbent) 2
Lancet LK
Driwmond marker penl I
Besker 1L plastc Il
Calas= rod Al
Warch glass 3}
Triped =tand wich wre gaLEe Uk
Cilass thermometers 5
Porcelain Dish (Chana [ish) i)
Martar and Pestle 3
Ryle Tube i
Umnomemsr L
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Spmining bottles

M

Filter Paper

As Por BEgLRSTILEnL

Drroppers

Bl

“Based on the actaal Frguitemert and recurrent usage, labware can be putcl'ms-:'d
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Library

It is recommended that the insttution must have a well scocked Wby wich required text
baoks/ reference books, peridicals and Journals for use by studenes and faculoy 1 also
recotmmenced thar each insiton must subscribe to the One naton One Subscaption
WANUIGS) imitiative of the Government of Indin o faalimre  access m wide range of
scholarly research content to-all students and facaltes. Necessary bardware for this must
be provided by the instmstion At least five (5) terminals/deskiops must be available
Recommended st of rext and reference books for undergraduvate and postgraduoas
courses 15 provided with the dewmiled syllabus. The instmution must provide wifficient
cupics to the studenta.

Computer faciliy

Each instimnon is recommended o have o computer facility with ot least fifteen [15)
deskrop computers with interner access for students This facility may be used for
imparting practical training to students ap part of the “Basies of Computer
Applications” Cougse as detailed in the BMLS syllabus. The facilicy may also be made
wvailable to stodents for cheir assignments/ project work, Wherever possible, Seprane
:I.:;E-lr.'rupa. for postgraduice siudents may be [:nrrr'.'idml; that can be shared by students for
their rescarch work and data analysis, Required softwares and applicatons may be made
available as necessary.

Humun Resusuree Requirements
Teaching Faculty

Each insnrution must have at least the following Faculty siength with recommended
miniyum qualificasons and expenence for undergraduate course,

1, Professor =
2, Associate Professor —4
3. Assistant Professors s
4, Tuiors [ Demonstmtors — 5 (1 in each lah)

For postpraduate MLS course, fallowing addinenal fuculty swength is recommended
1. Peofessor —1
2. Associate Professor -3
3 Assistant, Professors 3
MNowe: Only Assistant Professor with ar least one year cxperence, Associate professor,

Professor are ehigible o guide PG students for their research dissertation.

E Tt
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Foltowing is the recommended essenial qualificinnns and expeneonce crirena for fFaouloy for
teaching courses in Medical Laborarcey Sacnecs.

Acadermia Clualification and expenence

Tator/Demonstranar * Bachelor's degree in Medical
Lahoratory Technolepy 4 vear course
with necenship), with ar least 55%
marks, {or an equwvalent grade in a
ponnt-scale wherever the grading system
is followed) from an Indian University,
ar an equivalent degree from an
accredited foreign Universin.,

* Hands on expertise in rounne lab
techniques, specal lab  technigues,
hematology, blood banking, serology,
clinscal pathologry, clinical biochemsoy;
histology, cytology, parasitology,
medical peneties, blood cell analysis,

| Assistanr Professa A Master's degree with 55% marks (or 2 |

I | equivalent grade in a pome-scale wherever

| the prading syseem is followed) moa

| eoncemed /frelevane fallied subject (MMLS
(Biochemistry / Microbialogy, / Pathology, |
Haematolopy) from an Indian University, or |

| aneguivalent degree from an accreditesd

| forcign Universiny

i At one (1) publicaton in peer reviewed

| jouroal

| R

| A Master’s degree with 55% marks (or an
| equivalent grade in # poine-scale wherever
| thegrading system is followed) in a
! concerned; relevane fallied subject (M.5c
| Medical Biochernistry, Medical
| Microbialogy, Biomedical Sciences) from an .
Indian University, or an equivalent degree |
from an accredited foreign Universion
At one (1) pubfication in peer reviewed joarnal

> Cfo
_—-"'--.I
D T
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. Asscinte Professcr * A good scademic record, with a Ph.Dy
Degree in the concerned fallied/ relevant
disciphines.

* A Masrer’s depree with 55%0 marke (e an
equmalent grade ina pome-scale wherever
the grading svstem s followed) moo
concerned/ relevany Jallied subjeet
(MMLS (Biochemistry / Micoblology, /
Fathology, Haematology) from an Indian
Uiniversity, or an equivalent degree from
an accredited foreign Universite

= A minimam of five(5) vears of
experience of teaching and/or rescarch in
an academic/research posiion equivalent
tov that of Assistant Professor in g
Ulniversioy

® a i of e publicadons in the
peer- reviewed jorarmials

|

. Professoe = A good academic record, with a Ph.)
Degree inthe concernedfallied /relevant

diﬁfipﬁnr_'ﬁ.

* A Muster's degree with 53% marks {oran
equivalent grade in & point-scale wherever
the grading sysiem is followed) ina
comcerned relevant fallied subjece
(MMLS (Biochemistry / Microbiology, /
Pathology, Haemarology) from an Indian
Unrvemsity, or an equivalent degree from
an accredited foreign Universiry,

* A minimum of five(3) vears of
experience of waching and /or research in |
an academic/ research position equivalent
to that of Asscclate Professorin a
Univorsity

* a minimum of ten publications in the
peer-reviewed journals

Faculty from other non-MLS subjects Anatomy, Phisiology, Pharmacology,
Prevennve cocial medione, English, Compurer Scicrces, Research Methedology
may be appointed on full-time basis in instimtions offering other A&HP courses.
However, for instinations offering only MLS courses, part-time facultics may be
appointed.  Adjunct/Viatng faculty may also be appointed as per NCAHP
repulacions,

For institutions initiznng new undergraduate MLS courses, following 15 the
recommended faculty appoinmment schedule to ensure uninterrupred instruction.

[
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Before the start of 1stvearof BMLE

Profesaoe-1

Associare prof-|

Semtor Assietant Professor- |
Assismnt protessor-2

Turae- 2

Before the start of 2nd vear of BMILS

Professor-1

Associane prof-1

qenine Assistant Professor-2
Assiatant professor-3

Tutos- 3

Before the starr of 3rd year of BMILS

Profeasar-1

Associate prof-1

Serior Assistant Professor-2
Agzistant prodessor-4

Tutor- 5

—

Before the start of 4th vear of BMLS

Professor1

Associate prof-1

Senior Assistant Professor-3
Assistant pmftﬁclr-l
Tutar- 5

Following is the recommend {non-teaching) seaft chat may be appoinred

Past Srrengrh
Librsran 1
Fret Tdbraman 1
Liffice Ansinmans Clerle/ TAECY 1
Labs Aroendants 5
Pena fSweepery Cieansrs As Per Hegunrsmctis

e
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Faciliy L'IL'\'Lllrl'\-rrn,ul |'r|,-'n_:|.J|||
Fach semesior, frculty membes are required o atend o minimom of 2 Facaly

Development Programs (FDPs) o familiarize themselves with the use of new technolopes
in teaching and research,

:'ll"llul-lfiri'l.':.“ |-‘|.'| I.':lu:l E"".ll"f: / I-I.l| crsure Payvnim
A pit the rules and regulanons of the Manonsl Commission for Allied and Healtheare

Professions
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Chapter 4

Curriculum -Bachelor
Medical Laboratory Science
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Ll ramni
Bachelor of Medical Laboratry Science (BMLS) 14 on undersraduare degree program
designed o prepare students for o professional career in clinical laboratory science,
which plays a erioeal role in disgnosing, teeating, and momtonng diseases. The course is
designed 1o beof 4 vears duratoniinclicing vne vear compalsory internship).
# Eligibility: Complenon of 1042 with science subjects (Biology, Chemistry, Physics)
. Deprree Awarded: Bachelors in Medical Labomtory Soience (BMLS)

. Medivum of mstructon: Enghsh

Program Objectives:

. Equep studenes with knowdedge of laboraory procedunes across hematology,
clinical biochemistry, microbinlogy, imummunology, histopathology, and
molecular diagnostics.

*  Tramn students to operate, muntain, and troubleshoot modern dizpnosoc
eejuipment.

" Emphasize qualicy contml, lahoratory safety, and ethical practice.

. Drevelop eriteal thinkmg and disgrostic interpretation skills.
Core Subjects included in the currdeulum are:

1.  Human Amivomy & Physiclogy

2. Biechemisery

3. Pathology

4, Microhiclogy

g Hemanliogy

6, Immunology 8 Serology

7. Blood Banking & Transfusion Scence
8. Clinicsl Biochemasiry

0.  Histopathology & Cyriology

10. Molecalar Biology & Genetics
Il. Laboritory Management & Quality Assurance

12, Research Methodology

MLS Curriculum NCAHP
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The course curniculum is designed to provide special emphasis on hands-on lab
sesstons in hospitl or dagnosae laboratories, Internships in chnical setongs, in the
final year

Career Opportunities:
Upon successtul complenion of the course, Graduates cin work as:
= Medical Laboratory Technologists
. Clinical Research Assistanis
. Pathology Lab Managers
. Chuality Contral Officers
. Molecular Lab Technologists

In Hospitals, Diagnostic labs, Blood banks, Pharmacewtical companies, Public health
organizanons, Research insdmtions

students alza have higher studics epoons including, Maseer's in Medicsl Labaratory Science,
M.5c i disoplines like Microbiology, Biochemistry, or Biotechnology, MBA in [Hospieal or
Healthcare Managerment

Learndng objectives
Learning Objectives of BMLS Program are;

1. Foundational Knuwled.ge

» Lnderseand rhe normal structure and fanction of the human bodv

*  Explan the pathophysiologieal basis of discase and how laboratory tests aid
diagnosis.

= Apply kaowledge of microbiology, hematology, biechemistry, immunalogy, and
molecular biology to clinical scenarios.

2. Laboratory Skills

= Perform routine and specialized laboracory tests accurately in warions disciplines
{e.z., hematology, microblology, clineal chemistry, histopathology).

*  Operate, calibrate, and maintain Iaborarory instruments and equipment.

# Colleet, handle, and process biological specimens following safery and gualiry
standards,

3. Quality Assurance & Safety

= Implement quality control procedures to ensure accoracy and relishility of test

resulta
— s
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= Addbeore o biosafory and infecoen conool gudelines inall labomanry practices,
. Icdentify anid roubleshoot pre-analyocal, analyneal, and posc-analytical ernors,

4. Critical Thinking & Problem Solving

. Analvze and interpret laboratory daca for clinical relevanee,
. Recognize abnormal resalts and underscand there diagnosne immpleations.
" Apply logeal reazoning to solve technical problems and improve procedures

5 Commumnication & Collsboration

- Contounicate effectsely with healthoare pmftss.mnn]a patients, and labhoratory
LR mIS

. Maintin clear snd accurate liboracory secords and reports,
- Demonstrate professional and ethical behavior in a chinical SEMing

6. Research & Lifelong Learning

- Enderstund the principles of scientific research and evidence-based practice.
- Participate in small-scale research or projects related to laboratory science,

= 5wy updated with current advances in laboratory medicine and emerging
technologies.

7. Professional Development
. Demonstrare responsihility, mitianve, and nme managemene in professional duties
. Underseaned legal and ethical issues in laboratory practice.
«  Prepare for national certificaton or bcensing exams, if applicakble:

PROGRAM OUTCOMES (POs)

Upon successiul completion of the BMLS program, students will b ahle oo

POs  Outeome

PO1  Apply scientific knowledge in professions] healthesre practice,

POl Demonstrate clinical and technical skills to daliver quality healtheare sery

P03  Collaborate effectively in teams within an interdisciplinary healthcare
improve societal health,

P04 Uphold ethical values and professionalism within the legal framework of

™

—— — N
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POs
PFOw

roO7

PO%

POY

PO 10

Communicate effectively with healthcare teams and the commumity.,
Practice evidence-hased medicine 1o ensure high-guality professional pert
Engage in continwous learning and adapt o techoolooical advance
professional orowil.

Exhibit entrepreneurial, leadership, and mentorship skills for m
practice and collaborative worls in healthcare,

Demonstrates an approprate wse of mformation and commumication &
relevant to their field

Takes responsihility for personal and professional development and des
an obligation (o maintain competency by applying newly scquired kno

ghilities to patient care

Program Specific Outcomes (PF50)

PSO-1 Proficiently perform a full range of clinical laboratory tests, devel

evaluate test svstems and interpretive algorithms and should be |
work on antomated machines.

PSO-3

PSO-2 Manage information to enable effective, tmety, accurate, and mﬂ-et;

reporting of laboratory-generated information and make specimen-o
decisions on predetermined eriterin, including working knowle
eritical values,

Process information and ensure quality control as appropriate to E

laboratory procedures.
GRADUATE ATTRIBUTES

Lipon graduation, seudents from this institution will possess the following atmnbutes:

2. Mo

Attribute Description
Knowledge a 1 Apply scientific knowledge and cmtical thmla
Understanding their field.

Communication Communicete effectively with diverse andienc

Professionalism various formats.

~ o .ﬂ rr
 —~ L
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3 Critical Thinking

4 Inguiry and Research

Ay

Dvigital Literacy

f Professionalism & Ethics
7 Lifelong Learning

5 Leadership & Teamwork
0 Imterdisciplinary Skills

1 Social Responsibility

Analyse mformation and selve problems lomea
Ask questions, investigale, and pursoe
knowledge

Lise digital tools and techitolomes effectivels
responsibly.

Act ethically, responsibly, and professionally.
Continuously seek and acquire new knowledg
skills,

Lead and work efTectively in diverse teams,
Work effectivelv across different fields of study

Contribute positively 10 society and under

elobal issues,

11 Multi-cultural Competeni Work respectfully and effectively in diverse cu
sertings.

12 Competence & Capability Perform their professional duties effectively
skillfully.
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CURRICULUM OUTLINE
BMLS FIRST SEMESTER

COURSE NAME | Lecture Tutorial| Practicall Credits Contact

l Hours
.Iiuman Anatemy :3 . 1 :H .4 | flh
Human Physiology | K | 1 0 | 4 | fl)
.Fm1d_amenmls of the Healthcare i ;H -in .E | i
System and Medical Labomatory
Science (MLS) ¥ ‘
:{"ummum::.ﬁliun and .3 i 0 2 - L1
| Professionalism®
Basic Emergency care and First £ | | ] 2 - 30
| HH;'ES of Computer Application | 1 . -, { 1 3 2- - 45
| Human Anutomy practical 0 0 4 2 | G
! Human Physiology practical i i ] 4 2 )
T .II 3 4 20 375
BMI.EECDHD SEMESTER . -
COURSE NAME Ll:ttln:l Tl:tnrill: Practical Credits I'ﬂ'mnnu:t
' Hours
Fundamentals of Microhiclogy _4 L : 0 -, 0 | 4 60
Basics of Biochemistry 4 Kl il 4 )
SifRE T Thamaines s Y i %
Preventive and Sovial Medicine | 2 0 0 2 0
Fundamentals of Microbiology | 0 u 4
Practical & &
Basics of Biochemistry i il 4 I 3 &0
Fundamentals of Hacmatology 0 o 4 -
Practical 2 &0
Total | 14 0 Il 0 390

| 2 G
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BALS THIRD SEMESTER

COURSE NAME
Ractenology 4
Intermediary Metabolismand 4
Endocrinology
“i'_‘linica] Haematology 4
Basics of Pharmacology 2
 Bacteriology Practical 0
Intermediary Mctabolismand | 0
Endocrinology Practical
Clinical Haematology- ii.l
Total 14

Lecture Tuforial Preactical Credits Contact

il

0

Huours
| : .J | =
. - |
4 6o
1l 4 60
| 0 2 30
! 4 2 | a0
4
2 i
: 4 £ i a
12 I 390

BMLT FOURTH SEMESTER

| Lecture Tutorial Practical Credits | Contact

COURSE NAME
Hours

I

[ —l |

| Viralogy and Immunology 4 f 0 4 3}
Clenetics and Molecular 4 1] i 4 &
Clinical Pathology 4 0 0 4 B0
Medical Laboratory o 0 _ 30
Management and Quality 2 |2
Virology and ITmmunology (h |4 i
Practical 0 : | 3
Genetics and Molecular lo |4 | 60
Biology Practical 0 | 2
Clinical Pathology Practical |0 0 i 2 60

MLS Curriculum NCAHP {:* I ,_hﬂ"_"r"'-l-:\ C;Eb 54
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'I'-ntEll! 14 12 i 300
BMLS FIFTH SEMESTER
' COURSE NAME Lecture Tutorial Practical Credits Contact
| Hours
Myecology & Parasitology 4 ' i i 4 i
Analytical Biochemistry 4 0 0 4 i)
Immunchematology and {4 | i i i
Transfusion Medicine | 4 |
Moedical Law and Ethics [ 0 i 2 30
Mycology & Parasitology ! 0 fl | 4 6
Practical ' | 2
. i ! ' |
Analytical Biochemistry il Ll |4 2 L6 |
Immunchematology and |0 {l 4 il i
| Transfusion Medicine Practical | 2 '
| Total 14 i | 12 20 390
BMLE SIXTH SEMESTER
S R L | ; :
COURSE NAME ' Lecturel Tutorial Practical Credits | Contact
Hours
Applied Pathobinlogy 4 0 0 P 60
Cytology and Histopathology |4 it 0 - 4 i
Clinical Biochemistry - i o 4 6l
Biostatistics and Research Fl 0 0 3n
Methodology i
Cytology and Histopathology |0 i 4 fil)
Practical ¥
Clinical Biochemistry Practical |0 4 2 ()
Applied Pathobiology Prastieal |2 0 0 5 60
\ ~ W
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TOoTAL 16 0 b 20 390

BMLS SEVENTH & EIGHTH SEMESTER

Course Name Credit Contact Howrs
INTERNSHIP {clinical lab posting research HO0+500
disseniation) 20420
TOTAL 40 1500
Towal credits = 160 credits
Total Contact hours = 4125
Contact hours of all semesters = (3734 3%+ 3N 3004 30043000 + (900000
Credit Derils
» Lecture / Tutorial: 1 credit = 15 howrs
» Practical: 1 credit = 30 hours
® Clinical Lab postings: 1 credit = 45 hours

Credit Includes: L. = Lecrures, T - Turonals, P - Practcal.

e A
G
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MARRS DISTRIBUTION
BMLS FIRST SEMESTER

| COURSE NAME Centinuous Fpy Semesier | Total
fﬂﬂﬁumm Examination
Fluimian Anatoiny 3 70 100
Human Physiology 30 T 1)
| Fundamentals of the Healtheare System anc 13 |35 50

Medical Laboratory Science (MLS) * : '

| Commurication and Professionalism® 15 33 )
Basic Emergency care :m; irst a_ia__ _;;ﬂ T0 |00
-Eag:s ;l' Computer Application 30 70 100
"I-Iu_rn-an Anatomy pracﬁl 30 =3 '?I.'-II - | 100
| Human Fhysiology practical ) 70 L0
e SEE | E. 700

it Non-University Exams !

BMLS SECOND SEMESTER

COURSE NAME Continuous End Semester Total
assessment Examination

.Fundumcnt:ﬂs of Microbiclogy _3ﬂ_ o _'?_ﬂ - L)

Basics of Biochemistry 30 70 L0

.:undun;mils of Haematology 30 : 70 100

| Preventive and Social Medicine 31]'- 70 100

| Fundamentals of Microbiology Practical | 30 ;Tﬂ' | 100

 Basics of Biochemistry Practical _31]_ B T 100
Fundamentals of Haematology Practical | 30 ; Jl_’u"El = ki
Total 00
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BMLS THIRD SEMESTER
COURSE NAME

Bacteriology

Intermediary Metabolism and

Clinmical Hagmutology

Basics of Pharmacology

Bactenology Practical

[ntermediary Metabolism and
Endocrinology Practical

Climcal Haematology- Practical

Continuous

End Semester ' Total

assessment Examination
- 30 | 70 | L)
an - T o “ll.']l]
30 | 0 | L0
- '3,:,' - 70 '_“mn
n .'.'-'EI | 100
3[;_ —---:m - | l.L'II‘.J-
;F 70 100
| .'.I'I]I]

Total

BMLT FOURTH SEMESTER

Gnntlnu:-usl End Semester Tutal_

COURSE NAME
assessmen| Examination
sty Bkt |30 70 . L0
Genetics and Molecular Biology | 30 T 1 100
Clinical Pathology | 3 e 100
| Medical Laboratory Management and 30 TO 104
I Quality Control i
Virology and Immunology Practical Jﬁr 70 100
Genetics and Molecular Biology | 30 70 L1
Clinical Pathology Practical 30 70 100
Total To0

MLS Curriculum NCAHP
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HMLS FIFTH SEMESTER

COURSE NAME Continuous End Semester . Total
assessmen Examination
Myeology & Parasiology all 70 100
| Analviical Biochemistry £l 70 100
E Immunohematalogy and Trans fusion 3 0 10
;Medir.:al Law and Ethics n 7n 100
| Myoology & Pamsitology Practical Al 70 100
= HrnT T — —rora — 2 4
| Analytica] Biochemistry Practical 30 70 100
| Immunchematology and Transfusion 30 70 [ 100
| Medicine Practical
Taotal To0
BMILS 53IXTH SEMESTER
| COURSE NAME Continuous End Semester Total
: assessmen Examination
| . |
i Applied Pathobiology E1H _ 70 ' 100 |
Cytology and Histopathology 3 T 100 !
[
Clinical Biochemistry 30 T0 | 100
Biostatistics and Research Methodology 30 70 100
Cytology and Histopathology Practical 30 70 B L 100 |
Clinical Bigchemistry Practical 0 |70 g
Applied Pathobiology Practical 3k 70 100 ;
TOTAL 700

BMLS SEVENTH & EIGHTH SEMESTER

MLS Curricutum NCAHP e - 1 Y



B2

Continuous End Semester - Total
assessmaen Examination

| Course Name t

| Lab Postin ! Renearch Dissertafion { Logbook o 211 E10]
i Wil lﬂ']

| Lob Pogting/Besearch Mzsertation {Logbook ay 241} | 00
Y s 14|

| Tutal &N

Credit Distribution ; Fach scmester would consist of @ mummum of 20 coedics, The crecic

distribation kowrs for Lectore, Tutoaal, Practcal, and Clinics are a5 follows:
Credit Pyeraile:

Lecture J Tutorial: 1 credit = 15 hours; Practical: | credit = 30 hours; Clinical/ Lah

Posting: 1 credit = 45 hours
Credit Includes: L — Lecoores, T- Tarorials, P- Pracrical

Undergraduare Program Requirements: A minimum of 160 credits is required for the
BMLS

A program of 4 years duration, inclasive of a one-year imternship (Lab posting [/ research

dissertation).
Promaotion Criteria w higher semesters:

The elgihility for promation to the next academic year is subject to secunng the minimum

academic performance as specified below

o  First to second year: 3 mumimum of 70% of the credits at the end of the frst year

{includes first and second semesrer)

o Second o third vear: a comulative minimum of 80%: of the credits at the end of the
second year (inclides firt, second, third and fourth semester)

& Third yEar to Int:m;hip.-'rgrnup project: Students will be cligible for internship (Lab
postng/ rescarch disserradon) only after successtul compleson of the entire
courscwork, e 1% credits tw be accrued by the end of the thid year

— L8

-— _,_-"- L |

-..,n-i' ..--""-'
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The studenr must complene all the coursework requirements wathin a masimem of double
the program duration. For example, in a dvear program, all the seademic conrsework: necds

1o be completed within B years. Failure o do so will result in exit from the program,

MLS Currlculum NCAHP .



Weightage distribution

ltem | Weightage (%)
Farmative |
Class participation/presentation | R -
- Assignment & quizres | [ C1%%
| sessional exams 200

Summative |

End-of-Semester University exam /(0%

| Total

Tio0% |

& Any components/ activities that need to he evaluared as part of the internship,

without reflecting them in the CGPA

Point grading system {credit value)

LetterGrade &+ |& B ¢ [D |E |ewor

| Credit value |10 9 B E 6 5 0

F- Fail, DT - Detained/ Astendance shortage, | - Incomplete

Internals Weizhtage (%) End semester Exam Weightage (%9)
40 1H

Caleulation of GPA & CGPA: An example is provided

i
LLs

e i
ﬁ—u‘w s
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Course

Course
code

BMLS 1 Course - |
| E!ML;E _{'_“uurse -2
BMLS 3 Course - 3
_BM LS54 ¥ T_"ﬂu.rse- 4
:EMLSF .E‘nun-'..c-ﬁ

TOTAL

1=t Semester GPA

g rade

Credits Credit value
obtained by
= the studemt (b}
i+ |p >
| 4 | £] - 8
.3 | A+ - 10 -
4 | LB i
3 _|ﬁ. Y
0 | -

Grade Points

{axh)

= Tl prade pownts / mtal eredirs

159/ = 7.95

Suppose in the 2™ semester, GPA = B35 with respecove course credis 20

Then, 1" YearCGPA =

(7-95r 20) + (8.33:20)

H.15

MLS Curriculum NCAHP

b +20



Progression Critenia tn Higher Semesiers
[‘:Ei]_ll'ilflljlf'_l.' fiur protnatin o the nese acagdemic Péar 18 based on the fl:-||¢|'l.'i.l'i|:‘1,_!| TR T
scademic performance regquirements:

« First Year 1o Second Year:

® A stadent must secure o nurmmmam of W% of the total crediis at the end of the fiesi
year (Lo, completon of both che first and second semesters),

# Second Year to Third Year

e A anadent muse secure o camulative imdndmuom of 80% of the waal credis at the

end of the second year (1e, complenon of the first to fourth semestess).

e Third Year to Internship/ Group Project:

o A smdent will be eligible w commence the Internship (Lab posting/ Research
Dissertation) only abter the successful completion of all coursework, 1o, 100%

of the credits must be earned by the end of the thied year,

Adtendance:
A candidare has oo secure minimim -

1. B0¥% artendance in theoretical
2, 8005 in skills training (practcal) for qualifving o appear for the final examination.
Mo relaxation, whatsoeves, will be permissible to this rule under any ground inclading
indispositon et

Program Completion Timeline

s Al academic eoursework must be completed within o maximum of double the

program duration.

s Forexampic, n a d-year program, all requirements must be fulfilled within 8 years

from the dace of admission.

Note: Failure to complete the program within the stipulated maximum duraton will resalt in

automatic exit from the progeam,
Tth and 8th Semester: Internship (Lab posting/ Research dissertation):
A compulsory intemship (Lab postng, Research dissertation) of one vear - equivalent to
12 months, 51 weeks, or 1800 hours - careying 40 eredite, must be eompleted by each

P
2 Lallsg
Lyl
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studdent 10 be ehgible for the wward of the Bachelor in Medical Laboratory Science
(BMLS).

If a student opts for Research disserration, it muose be of a mirimum duranon of &

micrnths

Dusing the intemship peniod, students are requirved w adhere 1o the rules and resulations

of the host onzanisation.

U'pan successiul complenon, stadents will receive an Intermsthup Cernficae thar includes:
A summary of activities undertaken

Dretails of clinical or relevant departmental postngs with corresponding hours
Informaton on 2ay research project completed dunng research dssertation

The ceruficate must be authenticated by the Dean/ Head of Department (Hol))/
Coordinator and the Head of the Instianion (HaoT),

Mote: The Bachelor's Degree will be awarded only upon successful completion of

the Internship requirements,



6B

SEMESTER 1

Courge Name: Fundamentals of the Healthcare System and Medical Laborarory

Science Credit = 32 (30 hours)

Course Rationale: This course provides students wirth o comprehensme understanding of
the Indmn health cure delivery sysiem and the Clinical Labomrory in the health care sysmem.
Students will also anderstand the oles, responsibilities. and cemlatory bodies of medical

lboratory sciences
Learning Objective: At the end of the course, srudents should be able wo:
e Comprehend knowledge of the healtheare delivery system in India
o [dennfy the hboracory satery measures and biomedical safery management

8 Understand the organisaoon, the impotance of Clinical labs;, Lab professionals and

regulatory professwonal bodies

Unit 'lqlﬂcs Hours

B In'rrnrjuc:l.mn to h:ﬂlth:am delivery system - T-I:a]lhca-.rcch{
system i India at primary, sccondary and Icrtlﬂr;-.rl
classification of husﬁim_ls based on system of I:‘:'IEL!

Community participation in healthcare delivery system, Né

I
Health Mission, National Health Policy, Issues in Healt]

| Delivery System in India
m | Visit to Clinical laboratories, Introduction to clinical Labo, 8
| Classificstion of Laboratory, Introduction to various se
!l:ll:pﬂrtmmts in clinical lsboratories, Lab space and desi
EKnuwladgE of lab organisational chart, Role of Laboray ‘

| patient care |

(I | Lab safety measures- Infection control, Universal precal 4

i PPE, Vaccination, Chemical, physical, electrical and fire sa:

| Biomedical waste management '

RS A S
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v Records and their importance in a hospital, Records main 3
in the Laboruteny as per 150 1518%, importance of recon
reports, Data entry and management on an electronic

record syseem

v Medical terminalogy - Denvation of medical terms, 6
medical terms, Form medical terms utilising roots, su
prefixes, and combining roots, Interpret basic my
: abbreviations/symhbols

.‘i."[ Regulatory Bodies & Professional Organisations: Rel 3

Responsihilities — MoHFW, NCAHP, State Counctl, Regist

Total £l

]
Suggested Readings:
. Texthook of Medical laboratory Technology, Mimali Sant, CB5 pul:lisher:t.
2022

1 Textbook of Medical laboratory Technology, Ramnik Sood, [aypee
Publishers, 2006

3, Textbook of Medical hbortory Technology, Godlar PB, Bhalani Publishing
House, 2024

Course Wame: Communication Skills and Professionalism

Course Rationale: The course comprises the study and development of the English
language, listening, speaking, reading, and writing, which help students communicate well in

acadernic and professional environments

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

o Develop goomd communication skills

o Trains the stadents in oral presentations, exposivory winting, logical organisation and

serucrusal support

E -

r'»._ II| LJIW - L --I'_ :_;-
G
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o [Jevelops professionalism, uncerstands professional cthics and values for professional
SULCEES

Unit ' Topics Unit

I | Commumication Skills: The Importance of Communication 4
] - . N '
(Communication Process. Barriers 10 communic
il"hy‘smkngwul, Physical, Cultural, Language, Ge

| Interpersonal, Psychological and Emotional burmers

1] | Perspectives in Communication: Introducton, Visual Perce 4
Langoage, Other factors affecling our perspective -
| Experiences, Prejudices, Feelings, Envirvnment, Elemet
{Communication: Introduction, Face-to-Face Communic
.T-I}I'IE of Voice, Body Language (Mon-verbal communic

 Verbal Communication.

Developing personal etiquette; personal appearance, impa 4
Bl of grooming, ackmowledging and respecting, maint
| professionalism, cubicle etiquette, time management, atle
classes, meelings, seminars, ete, table manners, gre
' Netiquette and Telephonic conversation
-W i-D-sue.]n:npiug pr_e-s&_u-i.a_ﬂuu and- -E-ﬂ.'l:"l:'L"'I' skills: Intradh ¥
Importance of Resume and CV, preparing Resume an
Interview Skill Tips, FAQ During Interviews, Mock intervu
v Professional values - Integrity, Objectivity, l:'nnﬁcl-l:n:E
Professional competence and due care, professional
professional responsibility. accountability, professional sucg

Y Persanal Valves - Ethieal and Moral walues, Attiods 3

behaviour, Personal Hygiene and Mental Health
. e ——
! Total 30
-
Sugpested Reading: fﬂ? {:-‘i_i.:
- :'-.-"“::‘ﬁ —
._._.-' ! \‘. L
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L. Graham Lock, Funciopa English Geammar: Inpoduction o Second  Langmage

Tt:lvl:hi:l':. r...lﬂ'!l]'_'ﬂ':illl_!r_'ﬂ Li'rl.n'mir:.-' 'F'n::\.s_ Hc'u.' 'j:'l:n'k_, 1'-:'|-.||:";.

I f.}'-:':un "-r'nn Etr'-'::]]:n l..:uI'I'I.IIlLII'I.i-L".'ILI-:J:l'l |.-\'.11‘ HL';.IJ1|'| e Far.:1f|;'$5-'inna_|_:-:: L_,uni:urp'[s.,

pracrice and evidence, Jones & Bartden Poblicanons, TUSA, 2009

f"rL“-;_:}ﬁNr\D .

“ \ i
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Course Mame: Basic Emergency Care and Firat Aid Credit 2 (30 hours)

Course Rationale: Students will be able v perform basic emergency |:l111c-:durr$ ard

provide first ard m everpday medical siuanons.
Learning Otbjective: At the end of the course, students should be able o

e Assess emergencies guickly and accurawely o ensure personal and vieum safery.

o Demonstrate  basie htesaving !|.'|.:|.'||:1i-'_'||.|.|_'.~\.I mcludimg  CPR (Cardiopul monar
Resuscitation) and the recovery position,

s Provide approprate st ard for common inares such as wounds, burns, fractures,
sprains, and poisoning

Unit Topics Hours

o First Aid-T.mmduc:rim* Aims & objectives of first aid, Friurii 1
of first aid, Golden rules of first aid, Qualines & responsibili|
of first aider, Simple first aid measures in selected conditions |
Food poisoning, Snake bite, Scorpion bite, Dog bite, fore

bodies in various organs, Bums, Haemormrhage

u Shock- Definition, Types of shock, General Feamres of sha 4

Investigations of shock, Imitial management & first aid of shoo

m Poisoning- Definition. Causes of poisoning, Sources 4
Poisoning, Symptoms of poisomng, First ad & Manapeme
Antidotes, Common drugs poisoning, Carbon mnnn#i
paisaning | _
z E e
v Intenduction: Chain of survival, team dynamics & muli- 4

rescuer resuscitation. Vital signs ol patients- Body |

, temperature, Pulse, Blood Pressure, Hespiration
iBa&'u: Life Support (BLE) in adults: Flowchart approa 8
v approach 10 wvictim, fechniques of CPR, BLS in paedi
Victims: checking pulse in children, chest compressi

techniques, Bag mask ventilation technique

Total 30
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Suggested Reading:
. Manual of fiscad, 1 edinon, Gupta Aldhiabh, 200 2, Javpee Publishers

. Emergency medicine, 3 edinon, 3N Chugh, Ashimachugh 202, CBS publishers
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Course Name: Human Anatomy Credie =4 (60 howrs)

Course Rationale: Srudents will undersiand the srroerure and function of organs and organ

svsLems in the human besdy
Learning Objective: At the end ot the eourse, stedents should be able

e Lomprehend the gross, funcoonal and applied anzramy of vanous srructares in the

human body.

o [denofy the microscopic strucmures of vanous tssues and ofgans in the homan body

and cowrelate the strucrure with the funcbons

o Comprehend the basic srructure and connecoons berween the various parts af the
central netvous system so as o analyse the integrative and regulative functions of the
organs and svsrems.

o :
Unit  Taples Hours

I \General Anatomy: Introduction to Anatomy, term: 4
irmn‘:mai-ngy. Regions of Body, Cavities and Systems. S
|
(anatomy — Musculoskeletal, vascular, cardio-pulmonary s

| General Embryology

I Tissues- Classification and description of the basic tiss 4
‘the body. Mistology: Epithelivm, compact bone, m
connoctive tissue, nervous tissue, amery, wein and lvm
tissue, Connective tissue & its modification, ter

- membranes, and special connective lissue,

LI - Musculoskeletal system:

*  Bone structure, bloed supply, ossification, and classific

| * Muscle classification, structure, Types and fung

i aspects.
I

* Jomnts—classification, structures of joints, movements,

blood supply, nerve supply, dislocations

v Respiratory system: Structure of the upper and |6

respiratory tract. Thorax: Pleural cavities & pleara, Lun

respiratory tree, Heart and great vessels, Diaphragm

(\\_:" "-—'—fl,'..'.
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v

3 |

Vi

VIl

Ix

Digestive system - Parts/Structure of digestive v 6
Abdomumal cavity - divisions, Muscles of abdominal
Liver. Pancreas. Spleen. Alimentary canal, Gall bl
[ntestine (small & large), and aceessory organs of dipesno
Exeretory System: Anawmy of the Kidneyv., Stuciure 6
kidney, wreter, urinary bladder, male and female urcthra. G
deseripton of pelvic organs.
Lyvmphatie system=- Lymphatic vessels and Iymph, Iymph
Splecn. Mediastinum — division and contents
Cardiovascular system: Circulatory svstem — major a 8
and vemns of the body, structure of bleod vessels,
stucture, positions, chambers, valves, intemal & e
features, Blood supply to heart, Conductive system of heat
MNervous system: Classihication of the nervous syatem. N6
structure, classification, microscopy with examples, Spinal
| anatomy, structure and features of Meninges, Ventricles
brain, CSF circulation
Sensory system: Structure of the Visual system, Auditory | ©
system, Gustatory system, Olfactory sysiem,

| BSomatosensory system, Skin

| Reproductive system: Structure of male and [ 6

reproductive organs. Endocrine system: Piluitary

Thyroid. Parathyroid

Total hwil

Course Mame: Human Anatomy Practical

MLS Curriculum NCAHP

Credit =2 (60 hours)



Course Rationale: Srudenns will e able o wlentify and demonstrare anatomical stroctures

Of WArICUS OrEan svsiems.
L. Sudy of anatomical plans and positions
2, Higtelosgical study of tssues
3. Study of Skeletal system
4, bmudy of respiratory system
5. Srudy of dipearne sy
6. Study of annary sysiem
7. Study of Cardicwascular system
8. Study of Nervous system
9. Study of sensory organs: eyve, ear, nose, tongue and skin
10. Snedy of reproductive sysem
*Clinical laboratory rotation /ohservation can be incorporated wherever possible
Suggesied Readings:
o Ross and Wilson — Anafomy and Plysadegy fo Healty awd Tivess, 11th Ed., Elsevier
o (Chaorasia B - Hewar Awatvary, Teh Ed, CBS Publishers

o Gerard |, Tortora 8 Bryan H. Derrickson = Prascipder of Anatowy and Plysakgs, 14th
Ed., Wilcy

o Frank H. Newer — Ader of Haman Awatamy, Tth Ed,, Elsevier
o Fredenc H, Mamim er al, — Fandamentalr of Anatorry and Physislagy, 9th Bd,, Pearson
o Gy’ Atdas'of Anatomy — Richard Diake, Elsevicer

¢ Manju Chugani & Prevsi Chavhan — Simplified Anatomy and Phyciviaey for Pavawedion!
Mudentr, Javpee

Course Name: Human Physiology Credit = 4 (60 hours)

Course Rationale: Students will gan knowledge of the organisation of human body cells,
tissees, blood and physiological functions of varous organ systems of the human haxdy

Learning Objective: At the el of the course, students should be shie o

® Understand the functioning of varnous organ sysiems of the body and their

L L ER
-l

INTEFACIONS
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o  Elueidaie the physiclogical aspeets of normal growth and development,

U mit Topics Hours

I. General Phvsislogy- Cell: morphology. structure and funct 4
cell orgunelles, Structure of cell membrane, Transport acro
membrane, Intercellular communication, Homeostasis

] Blood-Intraduction-compositien & function of blood, WRC, 4
Platelets formation & functions. Immunity, Plasma: compe
formation & functions, Plasma Proieins:-types & functions,
Groups- types, signilicance, determination, Haemog

Haemuosasis.

I MNervous system and muscle: Organisation of the nervous s 8
Structure and function of muscle and perve cells. Functions
brain, the Spinal cord, the cranial and spinal nerves, and the
system. Sensory system. ANS, Swvnapse, neuromu:
transmission reflex arc, retlex action and reflexes, Cerebre

fluid

v Respiratory System: General organization, Mechani 6
respiration, Regulation of respiration, Gaseous exchange in
and tissues, Pulmonary ventilation, volumes and capacities,
of exercise on respiration, hypoxia.

v Digestive System-Dligestion & absorption of nutr 6

Crastrointestinal secretions & their repulation, Functions of

' pancreas & stomach, Gastrointestnal traet disorders

VI Renal Svstem: Functions of the kidney, urine form 6
Glomerular filtranon rate, clearance, Tubular function.
excretion, concentration of urine-regulation of Wa+, Cl

excretion, Phvsiology of urinary bladder

MLS Curriculum NCAHP



Lymphatic and immunelogical syvstem: Lymph gland 6
Vil circulation of lymph, Spleen structure and function, Immu
| Formation of T-cells and B-cells, Amtigen. Antibody and In
response.
VI | Cardiovascular system: Functions of the heart, orpamsation 8
i cardiovascular system, structure and propenties of candiae m
| Cardiac outpue, cardiac evele, and conducting system of the

| Heart sounds, regulation of heart rate, pulse, blood pressure |

regulation. ECG, cardio-respiratory changes during exercise

HIX ' Endocrine system- Physiology of the endocrine glands — Pit 8
| Pineal Body, Thyvroid, Parathvroid, Adrenal. Gonads, TI
iPancreas. Hormones secreted by these glands, their classific

Land their functions.

X iMale and female reproductive svstem: Male: funcrions of 6
!

& penis, pubertal changes n males, testosterone: act
regulations of secretion, ejaculatory mechanism & dysfu
I { Female: functions ol ovaries and wterus, pubertal ch

I menstrual cycle, oestrogens and progesterone actiol

regulation. Physiological changes during pregnancy, Placen
_ placental circulation.
I iTntal 60
. = —
L]
Course Name: Human Physiclogy Practical Credit = 2 {61 hours)

Course Rationale: Students wall develop an understanding of the aormal E.m-::tinnjng of

human prgan systems and explain their physiological processes.

1. Perform blood collection
2. Estimation of Hemoplobin

3. Demonsteate blood cell count — RBC count and WBC coUnL e

"_ {\‘\.._-'I_F-. i._-. Il. ; .
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8,

Pregars blood smear and stumng
Measurc Blood pressure and Pulse Rac
Demonstaaton of ECG
Dremonstradon of EAIG

Perform Reflexes wésting

Spirometry and PET (Pulmonary function test)

*Clinical laboratory rotation/observation can be incorporated wherever possible

Sugpested Readings:

Ciuyton & Hall — Textbnek of Medical Plysialosy, Elsevier
CA Chatterjee — Flamas Phyrisfaey, Medical Allied Agency
K- Sembulingam — Ersnrtials of Medical Physioloy, Jaypee

Gerard | Tortora & Brvan H. Dernckson — Prvegver of Awctemy and Phyniolszy, 14th
Ed., Wiley

Ross and Wilson — Anafony amd Plriadogy in Heafth and Iilvess, 11th Ed., Elscevier

Course Mame: Basic Computer Applications

Credit = 2 {1 credit theory =15 hours; 1 credit practical = 30 hours)

Course Rationale: Snudenes will be familiarised with computer operanng sysiems, using

Micrasoft Office tools, and mreenet use in healtheare,

Learning ourcome: At the end of the course, stadenes wall be able o

Iitlmriﬁ' the basic components and funcions of computer hardware and software

Use word processing software to create, format, and edic pmofessional documenis,

e Created and managed spreadsheers wath basic formulas and designed presentadons.

Unit  Topies Hours

|

Introduction to Computers: Generations of comp 3
| Applications of computers, Parts of a Computer, 10 d

I i .

- computer uses in healtheare

—

| Basics of Operating System: Introduction to OS, Featu 2
 Windows OS, File management, User interface basics |

MLS Curriculum NCAHP
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I

Microsofh Word and PowerPoint Introduction o Word, 13

medical documents; formatting, tables, mmserting in
Introduction to powerpomt, shide creation

k") Microsoll Excel, MAccess: Introduction to Excel and A 2
Entering data, basic formulas, farmatting cells, simple chan

.‘ir" :Inl::.'n'u:l & Emml: Defimnton, types of network, l.lhil'lgl
 browsers, opening email, attaching reports, basic mternet :

vl | Computers in Healthcare: Electromic health record,
;Hnspitul Information System  basics, digital paoent 3
 records, lab reporting usage
ETntn'l 15

: e

"

L]

Practical Credit; 1 (30 hours)

Course rationale: This course enables studenes to pan pracucal compuater Hteracy skilfls to

create Word files, spreadsheets, and PowerPoint presentations

A

2.

M5 Word — Document Creation- Resume, lib report typing, alipnment, save 8 pane
MBS Word — Formatting & Tables- Medical charts, ablez for patent informadon

MS BExcel - Dama Enuy- Entering blood test teports and patient daea

M5 Excel = Basic Formulas- Average, sum, and conditional formatting

PowerPoint — Basic Slides- Creating a 5-shde presentation on hospial safery

Internet Browsing & Searching- Using Goople for medical topics, downloading forms
Email Usape- Create an email, send a lab repost with an artachment

M3 Access database creation- Patient database creation

M3 Access HTML integration in the darabase: Padent database creation view HTMIL

webpage

10. Demonstrate use of Artificial Intelligence toals

g ted Readings: Ao
ugges ngs CD L..-L._.-:J-
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Lo N Ragaramanu, Cewpeler basics ang programsing, PH1 Learning Pyr Lud,

2. Michacl Willer, Comgorrer Banics o Absodiie Begrmmer’s Gaade, Cue Poblishing
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SEMESTER II

Course Name: Fundamentals of Haematology

Courze Ravonale: Stodenis will be made sware of the cenmipesition il Bload aril methods

of estmanng different components of blood. Sudenes will learn the basic concepts of

|-|'|:::r|:|.'||'u|1'1,_h-'-.' arad routine climeal in-.'nfi;_!'r:r'i-: m= of the Huemat ||ng1.' lboratory

Learning Objectove: At the end of the course, students should be able m

»  Undersand the composition of blood and the funcion of bleod cclls

& |dentify the normal dnd stinormal Dlood cells b, viz erythioones, lenooovtes wd

thrmmbocytes.

& Comprehend rthe proeess of hempsiasis and iz physiclogical properties

o Demonstrare  knowledge of  haematological

paramerers in the Laboraeey

Credit = 4 (60 hours)

techoiques used to  analyse basic

Limit

Tuopics

Hours

Introduction w blood, compesition and function of pormal  cell
components. Haematopoiesis: Site of haematopoiesis, Bone marrow
Bone marrow collection; Cellular ratio, bone marrow biopsy

aspiration technigues and their incdheations for collection

16

Ervthrocytes: Normal Strocture, Function, and Fate of Erythroc

along with Clinieal Indications of Jaundice, Normal Range,
Abnormal Red Blood Cells: Amsocytes, Pokilocytes, and their oliy
significance

Hemoglobin: Structure, composition and function, synthesis

regulation of hemoglobin, oxvgen association and dissoeiation curve

Various types of bemoglobin with clinical significance - H
hemoglobin, Meth-hemoglobin, Sulf-haemogloh
Carboxyhemoglobin, Sickle hemoglobin, Glyeeosylated hemogla

differant methods of estimation

MLS Curriculum NCAHP
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i Leupoovies:  Structore. functions, normal range. lifespan of nnJ 10
White Blood Cells. Cnantitative and quahiatrve disorders of 'W

Blood Cells: physiological and pathological causes

4 Thrombocytes: Structure, functions, normal range, lifespan of nog 10
Platelets. Quantitative disorder of Platelets: physiological

pathalogical causes

Normial hemostasis and physiclogical properties of coagula
factors. Primary, secondary and tertiary hemostasis. Role of
platelets, coagelation factors, coagulation mhibitory  sysiem

fibrinolysis

5 Hematocrit and Erythrocyte Sedimentation Rale: physiological |5

pathological causes

b Automartion in Haematelogy lab: principles and analysis 8

Quality assurance in Haematology, Internal and exiemal quality con
including reference preparation, Routine gquality assurance profg
Statistical analysis, i.e. Standard devintion, Cocfficient of variat

accuracy and precision

T Anticoggulants: types, mode of action and preference of anticoagul 7

for different hacmatological studies. Different types of blood collec

including the prezervation of blood samples for vanous huematulﬂj

imvestigations. Principles of Romonowsky stzin with examples an

applications
 Total 6
a
L
L
Course Wame: Fundamentals of Haematology practical Credit: 2 (60
hours)
| {\\‘_"'-«‘
. e e i
< Vows G
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Course Radonale: Students will acquire comprehensive knowledge and skillsin fundamental

taborstory techniques and patient safery, They will understand and apply knowledge regarding

ﬁ:nﬂph' callection, ransperr, storage. and preservanon, Perform laboratory investigations

using approprate methods and instraments, while adhering o safery protocols and

CLUEINENT CATE.

2

Demnonstrate laborawry safety arad lmomedical waste management

Pre-analytical vamables in chnical Laboratory: Patient and st requesc form
identificanon, Patient preparation for phlebommy, Sources of error in venous blood

sample collecnon

Samplie transport, processing, Sample acceprance and rejection cnteria
Perferm blood collection and demonstrate the arder of draw
Estimaton of hemoglobin by Dieabkan's mithod

Perform Packed Cell Volume

Pettorm ESR by the Westergren merhaod

Stain and examine the blood smear using Romanowsky stain

Perform Differantial Leucacyre Count

. Perform RBC eoune

. Pertorm WHC count

. Pertorm Absolute Eosinophil count

. Perform Platelet count

. Calevlanon of Red Cell Tndices

- Perform Bleeding Time and Clottng Time

- Operate avcomated cell counters and interprer vesalts

. Perform Reocalocyre count

*Clinical Laboratory rotation fobservation can be :i.ncurpnra[:d wherever possible

Suggested books

Godkar, P B., & Godkar, DL P {2006 Teseriond af weitiial falerazory ferfwodsgy. Bhalani
publishmng house,

Dacie, | V. (2006} Dage and Leuns practical barmeaiolopy. Elsevier Health Scicnces.

o3 il s
L]
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Fickin, Ty Chesterman, C, Rush, B, & Peonigon, D, (2008). D Grwly's (i

Daenatalagy in medical Prastiee. John Wiley & Sons.

MePherson, Richard AL [N, J:f.n-.l.l.:'|".l itrmicis! .|':|-.l:|::j_"l.l|']..-j'.l:| g LT T .':I:p Salrira e
ametbods, 2400 ed (34, 1 Elsevier.

MDD, H, T, MDD G, T (2004) Color Adas of Hematology Practical Microscopic
and Clinical Diagnosis . New York; Thieme,

Greer, | B, Acber, I AL, Glader, B, & List, A. F [2018). Winwobe's clinical
hematalogy (T4th ed), Wolters Kluwer.

Ranm, L Mukherjee, (20000 Mediesl Laboratory Technology, CBS publishers

|
C"’"— .Il_"b-wq_"} '::.";F' T

MLS Curriculurn NCAHP B4



&6

Course Mame: Basics of Biochemistry Credit =4 (60 hours)

Course Rationale: Stodents wall learn the hasie conceprs of  Biochemisory, chemistry of
cathohydrates, prowins, lpids, moclee acids, enzymes, vieaming, minerals and namnonal
FOGUITEMEnis
Learning Objective: At the end of the courke, studenes should be ablc o

e  Desedbe the srocture and funeoon of key biomolecules, i.III|.|LI.|.lII1L|_II cartinl |].'Ilrﬂ'l.r:5.

provems, lipuls, and nueclec acids:
™~ i';‘il_:l!:lil'l the fundameneal [’Il:irrl_'i'l'_l:ll;",' arf ETIENIE Ao, Ir'u:'huhﬂj; CTLEVINE kinencs,
imhibition, and repulition.

o  Demonstrate knowledge of biochemical rechniques used 1o analyse biomolecules.

it Tﬂpiﬁ Hours

Intreduction o Biochemisiry: Units of weight and vu]uni-ﬂl
Freparation of selutions {percentage, Molanty, Normality), Euj
concepts of acids, bases, and buffers, their application in t
:[al:lurutur:.r. Definibon and  determanation of pH. Preparation

 distilled water, double-distilled water, and deionised wat

| Fundamental concepts on biophysical phenomena like osmos

|d:iaJ3.rsis, colleidal state, viscosity, adsorption, osmotic pressure, a

| : P
| SUrteEoE s, |

Chemistry of Carbohydrates: Introduction to :m-huh:,-draul 7
11 biological importance of carbohydrates, classification. physical g

chemical properties

Chemistry of lipids: Introduction to lipids, biological importance| 7
lipids, Classification of lipids. Physical and chemical properi

Cholesterol and lipoproteins
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v

Vi

Vil

| VI

regulation.

Chemistry of Amino acids & Proteins: Intreduction to ams 10
nelds, bological smportance of Amino acids, classification of am

acids.,

Introduction o proteins, the biological importance of protei
Classification  of protemns, Structural  organisation of Proteis

Physical and chemical properties of Protems and Amino acids

Chemistry of Nucleie acids: Introduction to Nucleic acic B
nucleotides, nucleosides, biological importance of Nucleic acit

Structure of DNA nnd RNA, Difference between DNA and RNA

Chemistry of Enzymes: Introduction of enzymes, classification 8
enzymes, Coenzymes and Cofaciors, Active site, Mochanism

action, Factors influencing enzyme sction, Enzyme inhibition a

Vitamins & Minerals: Introduction to vitaming, Classificatie 12
REDA, Chemistry and biochemical fanction, deficiencies and 1o»

manifestations

Introduction to munerals, Classification, RDA, Chemistry a
biochemical function, deficiencics and toxic manifestations, Spec

references to calcium, phosphorus, magnesium, iron, zine and coppe

Mutrition: Calorie Requirements, SDA and BMR, Respiratc 4
Quotient, Glycemic Index, Balanced Diet and Energy Calculation
Formulation of dict and dictary fibre, Starvation, obesity, and Prote

Energy Malnutrition

Total (]

Course Name: Basics of Biochemistry- Practical Credic =2 (60

hours)
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Course rationale: Studerits wall learn the essential laboratory practices, which mclade the

Preparation of Lab reagents and qualitiive analysis of carbohydrates, proteins and hipids

L
2.

9.

Demonstrace the wse of Laboratory Apparatus, Micropipertes, and their uses
Demanstrate cleamng of plissware

Demonstrate the use of o laboratory balanee

Prepare and label common Labormrory reapenrs (Percenage, Molanry, Mormalirg
Preparation of distilled water, double-distilled water, and deionesed water.
Measure pH for laboratory reagentsy biological samples

Perdorm  qualitatve analysis of carbohydrare and idennficancn of onknown
carbolwdrare- Malisch test, Benedict test, Modified Bareford test, Seliwanofl west,

Bial test, Mucic aad test, lodine wst, Foulger's tesy, asasone st
Ferform qualitative anzlysis of protein and amine scids- Precipianon test - Heat and

acenic acid Test, Heller's west, alkali, aleohol, Tsocleciric point precipitdon. Colour

reaction — Minhydrin, Nitroprusside test, Xanthoproteic tese, Million rest, Sakaguch

test

Perform qualitative analysis of hipsds — Solubiliny resr

*Clinical laboratory rotation fobservation can be incorporated wherever possible

Sugpested Readings:
o L Sathyanarayana — Bischesnctey, Elsevier
= Robert K. Murray et el — Harger [llisiraded Brachemnigiey, Tam McGraw-Hill
o  MDN Charerjee & Rana Shinde — Textbess of Medran! Brnchemeiiny, Jaypee
a  Alan Gowenlock — Vel s Pradtical Climivald Brackemiviry, CBS
o David L. Melson & Michael M. Cox — [abminge Priraples of Bisolemiry, WH. Freeman
o DML Vasudevan — Texsbaok of Beachowirsry, Javpee
o  AC Deb - Fundameaialr of Bipchosristry, New Central Book Agency
o Y. Joshi — Bavker of Climical masrition, Jaypee publishers
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Course Name: Fundamenals of Microbiology Credit : 4= 6l

hours

Course Ravionale: Smedepts will acguire kmeraledipe oo the Historcal !'_h_"-.'r_"lu,sr\|1',|_-|'|.[ af

Microblokogy, vanous wpes: of microscopes, bacterial anaromy and staining methods

steribsation methods, cultare medin, culture methods, bischemical tests and  antbioc
susceptibility tests, and understand the underlyving concepts of bacteral genedes and =

applicanons in recombinant DNA sechnelopy,

Learning Objective: At the end of the course, studenes should be able to
e Comprehend knowledge of Microscopes, their types and applications
o Explain microbial strucrure, physiology, growth, and reproducton.

e [demify common methods vsed in the control and prevention of micrabial growth

and mnfecoon,

o Demonstate knowledge of aseptic techmigues and basic mu:rnl':uiulngic:ﬂ laboratory

procedures,

Un il Topics Hours
|

I | Histonical Development of Microbiology: Infection and Co
Discovery of Microorganisms, Conflict over Spontanzous Cieneratif 3
of Microorganisms in Diseases, Scientific Development of Microb
Louis Pasteur, Joseph Lister, Robert Koch, Paul Ehrlich, Edward

Ignaz Semmelweis, Antony van Lecuwenhoek,

2 | Microscopy: Light Microscopy, Bright-field microscopy, Darl 7
microscopy, Phase-contrast microscopy, Fluorescence microscopy,

Microgeony

(—JT\ ( ? -
Fou Y au""‘.‘ A
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Morphology of Bactena: Companson of Prokaryoetic Cells-Eukaryo
size of bacteria, arrangement of bacterial cells, Anatomy of the bacte
the strocture. funetion, and chinical significance of - Cell wiy
meémbrane, Cell swrface appendages, Bacterial Capsule, Cell org
plasmid, Spore. Principles of staining - Simple staining, Negative
Datferential staming. Gram's and acid-fast staining, Albert's,

staning, Capsule stimng, Endospore stamimg

Physiology of Bacleria: generation ime ol bacteria, bacterial growy

bacterial nutrition, bactenal metabolism

Bacterial Genetics: Different pene transfor methods: Transfol

Transduction, Lysogenic conversion, Conjugation,

sterilisation and [hsinfection: Classify sterilisation methods - [
sterilisation, Moist heat sterilisation, Radiation, Filtration. Disiy
Classify disinfectanis, general feamres of disnfeciants - Alcolf
aldelrwdes, Dyes, halogens and phenols - Gases, surface active ag
metallic salts, Testing of disinfectants - Rideal Walker method, Chic
test, Disinfectant kill time test, Kelsey-Svkes test, In-use est, Al

techniques in Sterilisation of Heat-Sensitive Artioles.

Cultere Media and Methods: Culture Media- common ingredients o

i | media, classification of media. Culture Methods- Methods of |5

B

culture, aerobic culture, anacrobic culture, methods of anaerobiozis,

of isolating pure cultures.

ldentification of Bacieria: Methods used to identify bacteria, ph
characteristics, genomic characterisation, Bacterial Taxononiy-Ta
Identification, classification systems, Identification of Bacy]
biochemical tests and suwomated systems: - Bae T alent and B
systems, -VITEK and Phoenix systems - RTPCR, MALDI-TOF

>
»@?’"
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9 | Antibaotic susceptibility testng (ASTE A, Diffusion methods |
Bauer disk diffusion method 2. Stokes disk diffusion method B. | o
methods 1. Broth éilution method 20 Agar dilution method. Epsilo
E-test, Minimum inhibitory concentration (MI1C) and Minimum bad
conceniration [MBC) ol antibiotics,

10 | Human Normal Microbial Flora and Microbiome:  Microbial In
Microorganisms and Host, Infection and Infections Disease, Classifid 6
Infections, Sources and Modes of Transmission of In
Epidemiclogical Terminologies

Total il

-
L |
.

Course Mame: Fundamentals of Microbiology Practical

hours

Credit: 2= 60

Course Rationale: Students will zcquire knowledge to demonstrate and perform basic

rrscrialalg

.l|.-|'.lg-_l|l.:_'.1| fESEs 1 the ident Ifl-l_':-ﬂim'l |_:|f THacyen ||.'H.|_||:i'_-.|:'|lg:3.

. Demonstrate the collecnom of vanous chnical specimens and their transport and

procssing.

2 Demonstrate a safe code of practice in the Microbiology labotatory

3. Demonsteace cleaning and seerilisusion of glassware

4. Perform microscopy and specimen processing

5. Opesate the autoclave and hot air oven, including 1 efficacy testing

Demonstrate the sterilisanon of reagenes and culiwre media

7. Demonstrue sterilisation of media/soluton by filtrabon,

Demonstrate the proper precautions o ke when using disinfectants and dilution of

commaonly used disinfectants

9 Demonsteate Simple staining

10, Demonstrate Gram's staining

MLS Curriculum NCAHP
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11, Demonstrate Preparation of stams, reagents and culrure media, qualioe concrol of

reagents and medi, and stenlity check

12 [dennty QC strans used for culture media

*Clinical laboratory rotation/ observation can be incorporated wherever possible

Sugpested reading

MLS Curriculum NCAHP

Mackie 8 MeCartriey — Practen! .'Lfrirhrh'll.fr.rm"?.r'ur'xg}', Elsevier
Batley & Scort — Doegmastic Meerobanfogy, Elsevier

K. Ananthaoaravan & CK. Javaram Pamker — Teatbont al Mirrelyolomy, Universicies

Pross

Suririder Kormar — Ereenfials of Miorebialgy, Jaypee Brothers Medical Publishers
subhash Chandra Panji = Texrbook o Merobinhey and lermanolagy, Elsevicr
Lansing M. Prescott — Maratiadey, MoCreaw-Hill

Ypurba Sankar Sastry & Sandhya Bhat K — Estetials in Mediza! Marobiolopy, |aypee
Brothers Medical Publishers

Pratul B Godkar & Darshan P Godkar — Tesibork of Medice/! Laborgiory Techonlagy,
Bhalani Publishing
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Course ™Name: Preventive aod Social Medicine

Credip 2= 30 hours

Course Ratonale: Through this course, studdents leamn the prnciples of primary health care,

the sipntficance of health programs, and the role of commuomicanon and education in

behavinur change The inclasion of first aad and panent care 10 communicable diseases

prepires allied health protessonals o actvely conmbute 1w bealth promotion and - diseasc
preventon ar all levels of healtheare deliver.

L:-:.ming Outomne: At the end of the cowrse, stodents wall be able 1

o [Desenbe the epidermology, prevention, and control of communicable and non
cammunicable diseases

e LUnderstand the coneepts and principles of pubhle health, discase prevendan, and
bkoalsh Fﬂlmurilrn.

& ldeniify the determinans of health and disease, including environmenal, social,
ceonomic, and hohavioarl fMeoors,

Uit

Topics

Basic Epidemiology: Epidemiological Triad, Carrser, RJ_
Host for mlection and diseases, Various methods of dlsinl'ecq
| at each level of healtheare, !nfuhminn period, Nosocomial Inf

Il

| Permanent methods, Follow-up of contraceptive methods,

PI:']IIIHH- Health Care: PHHEIJ:'J]-E': Elements, Health Progra
Maternal and Child Health, Nutrition, Environment, older
| Central Government Health Schemes, Occwpational

l \"n!umm'y Health Agencies, Role ut"'q{'iﬂﬁ in the Health Team

Hours

07

Demography and Family Welfare: Dr.:ilmuun Dremuographi
Population Explosion. Factors influencing population growt]
rate, birth rate, and methods of contraception. Family W
Definition, Objectives of Family Planming, Types: Tempor

planning counselling

IV

03

Environmental Health: Air Pollugon, Noise Pollution
Pallution, with the canses, effects, and preventive measures.

Solid Waste Management = Swachh Bharat Abhiyan, Nirma
Abhiyan. Biomedical Waste Management Rules 2016 - colow
and disposal into correctly colour-coded bags. Discase Elin

and Disease Eradication: Examples.

MLS Currlculum NCAHP
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V  Communication and Health Fduocation: 08
Health education-definiton, principles, objectives, purpose, 10
and AV adzs. Communicarion—definition, process. and types.
Behavioural change commumcation. [EC { Information, educa
and communication ): aims, scope, concepl. and approaches. T
aid-Definition. Principles, Golden rules, and bandages, Firsi-
Imaciure, bleeding, drowning, Convalsions, Foreign Bodies,
peisoning, Shock, and Cardie-Pulmonary Resuscitation. Rele
skill of health professional in Health Education; Interpersonal
relationship: coordmation and cooperation in health education
other members ol the health wcam,

V1  Patient care in Communicable Diseases: Care of patients wi 02
communicable diseases, Isolation methods, Standard safery m
{Universzl precautions). Role and skill of the Health professio
the managemeni of patients with communicable diseases,

Total 3n

suggested Readings
e Textbook of Preventive and Soctal Medicine — LE.Park

o Ol tor Laboratory Technidan — 1985 DGHS, Miniscey of Health, Govt of Tndia

SEMESTER IIT
Course Name: Intermediary Metabolism & Endocrinology Credit = 4 (60 hours)

Course Ratonale: To familiarise the students with the memabolism of carbohydiates, lipids,
proteing, nocleie acids, bacwoplobin and minerals. Studens will also gain knowledge of the

basics of endocrinology.

Learning Objective: At the end of the course, students should be ableto ™ 70

-

g P =
i‘\-h.__;r _:'___..-F:
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o Explan the funcdamental punaples of metabolism, including anabolic and caabolic

pathwars,

o Desenbe the key metzbolic pathways such as glyeolvsis, the ome acid cvele TCA

1.':.4.'|l:::l.| osidative |:l||-: :-H|'.h|||.l|".'].|| wan, aned betp-oradanon.,

o nderseand the FE;‘JJ]:I.['IFJ:: ol metabalic i|:3|1|'|"|.u':|].:u imd the mole ot ENTYINCS, cofaciors,

and hosrmpnes in metmbolic contral

Unit Topics Hours

111

Metabolism of carbohydrates; Digestion and absorptiol 9
(Hycolysis, TCA cyele, Gluconeogenesis, Glveogenesis ar
Glycogenolvsis. Significance of HMP shunt and uronic ac
| pathway. Regulation of blood glucose, Disorders of Carbnh}rdra.;
metabalism: Diabetes mellitus, glycosuria, glycogen storag

diseases, palsctosemia, pentosuria, fructosuria.

Bivlogical osidation and Electron transport chain: Red: 6
potentials, Biological oxidation and high-energy  compound
organisation of ¢lectron transport chain, Chemiosmaotie theory, Al

|

synthase, inhibitors of ATP synthase, uncouplers of oxidatiy
|

phosphorylation.

' Metabolism of lipid: Digestion and absomtion, Beta-oxidation { 8
fatty acids, Synthesis and breakdown of cholesterol, lipoproteis
and ketogenesis. Disorders of lipid metabolism: Hyperdipidemi

- hyperlipoproteinemias, Atherosclerosis, faty liver

IV

MLS Curriculum NCAHP

Metabolism of protein and amine acid: Digesiion and absorptic| 9

ransanunation, Oxidative and non-oxidative deamination, Tn

cyile, Creatine synthesis and depradation, Metabolism of aromat

aoine acids. Disorders of Protein metabolism and amirc ac

metabolism: Inherited disorders associated with the urea r:}'cl:

Phenylkerwnuna, Alkaptonurnia

' s .
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26

!rlntegr:lﬁun of Metabolism: Metbolism in & well-fed siate ar 6
¥ | starvation, Mineral metabolism: Regulauon of the blood level o

?r_'n]l:ium, phosphorus and iron. ‘Water and electrolyte balane

| Distribution of fluids in the body, water melabolism, facte

influencing the distribution of body water, thirst mechanism, intak

rand loss of body water, electrobvie distnbution. function ar

regalation, and dehvdration

' Purine and Pyrimidine metabolism: Biosynthesizs of purine £

¥l pyrimidines, Breakdown ol puring and pyrimidings

Haemoglobin metabolism: Cxygen dissociation curves a6

V11 | abnormal hacmoglobin, formaton and breakdown of hemoglobin,

Vil Hormones:  Introduction, Classification, Major endocrine glang &
and their hormones, Hypothalamuos, Pituitary, Thyrond, Pardlhj.'nﬂ!
Adrenal cortex, Pancrcas and gonads, Mechanizm of action

hormones.

| Total 60

Course Mame: IIIII:H'I!H.:IiiH.I'}' Metalanlisim & E-nd.h:l:.:ri,lm-ll_rg_l,.' ~Pragctieal
Credit =2 {60 hours)

Course Rationale: Srudems will be wughr a relevam diagnostc rest and gain hands-on
expetience in estinubng biochemical puorameters using standsed lor methods osed in

laboratones,
1. Operate the colounmeter and spectrophotomeres
2. Estimation of Plasma Glucose by GOD - POD method
3. LEsomanon of Toml Proten by Burer Method
4. Estimation of Albumin by the BCG method. Calculaton of A/G ratio
5. Estimation of Cholesterol by modified Jaffe's method
6. Estimaton of Urea by Urease methnod

7. Estimation of Uric acid by uricase method Y i: M

_l:--"“"
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8, Lsumanon of craaumne by piere acid method
% Demonscraton of scrum elecrnlnes
0. Essmanon of Caloum

I Perform gualitative urine amlyas - S-hydroxy indole acetic acid (HIAA), wnal

pamphyring, Coproporphyrin

*Clini cal laboratory totation /observation can be incorporated wherever possible
Sugrested Readings:

o L. Sathranarayana — Bischawiatry, Elsevier

o  Robert k. Museay et al. — Hirger? Iastraed Biscbemsiry, Tara MeGraw-Hill

¢  MLN Chatterjee & Rana Shinde — Fetbood of Medlioa! Biechemusery, Javpee

o Man Gowenlock — Vg r Prawiedd Chricad Bivchewsisiry, CBS

*  Duved L Nelson & Michael M. Cox — Lebwinger Priscgpler of Binchessistry, W,H. Erecmin

¢ DM Visudevan — Teetbook of Blabvssiry, Jaypee

o AC Drb = Fusdawenials of Biechewsinry, New Central Book Agency

o Yk Josht — Bacr of Clémical matrison, Javpee publishers

o Nader Rifai e al, Tiesy Tetbook of Clinial Clemistry awd Madecndar Diginosiii,

Saunders [/ Elsevier

Course Name: Bacteriology Credit : 4= 60
hours

Course outcomes: Stucents will identfy medically important bactena, understand their
pathogenie mecharusme, and apply disgnostic methods for bacteral infections and hospital-

aoquired infections
Learning outcome: At the end of the course, smudents should be able w

o ldemify clinically significant bacteda that cause human disease

MLS Gurriculum NCAHP HE - .



o Dewrbe the pathogeness, clioical feamrrs, and modes of trafsmisson of commion

infecnous diseases,

s Demonstrate proper techniques for specimen collection, handling, and processing in

g climscal bacteviology laborationy:,

[,Ini-l: Tnpiﬂ Hours

| Gram-positive ':‘I"I*:l.i.l'ltl Staphylococcus  species. Streptococe 8

Corynebacterinm diphtheriae, Bacilius apt:uin:‘i

Il Mycobacteria: Classification and morphology 4

M | Anacrobes: Non-spore-forming anacrobes. Classify anaerohes, 3

caused, and laberatory diagnosis of non-sporing anacrobes

IV | Spore-forming anaerobes: Classify Clostridia species: C)3

pecfringens, Clostridium tetani, Clostridivm botulinam, Clostridiug

. Em'lm Megative Cocci: Meigseria memngﬂldts, MNeisseria g::murrhul 3

<[<]

Entemhamermmae_ Escherichia coh, Klebsiella species, F‘mtr11 10

Salmonella species, ":ihlgE"ﬂ specaes

VII | Vibrio specics, Pseudomoenas and Burkholderia, E.ptm:rhems Cli 8
of Spirochetes - Treponema pallidum, Leptespira, Borrelia

VIII Mympla&mn ﬁuLllm:m:rLtttw and Nocardia, Candida 5

IX | Typesof infections & diagnosis - Skin and soft tissue mﬁ:cuum.,] &
tract infections, Cardiovascular System & Central Nervo
infections, Otitis media, Gastrointestinal tract infections, Ur

| infections, Genital tract Infections

X Nosocomial Infection - Hospital Acquired Infections (HAI), 4

sources and route. Investigation, prevention and control of hospit

infections. Bacteriology of air, food, water and milk

MLS Curriculurm NCAHP a7



Course Name: Bacterology Practical Credit: 2= 60 hours

Course outcomes: Students will demonsirawe and pedform bacrerial culuie, idenoficanon,

arsed annbiotc susceptibiling testng using marwal and avesmared methods,

i Perform pure culnere study of commaon parhogens. (Nogpdplomernr aurea, Nablplooscns
frpegemer, Ftberocaens ghoeren, Corpaevacterinm aipatberar, 2 coly, Malmonefla app, Nhipelia shb,

Presaanvenas, Profe .rl,:l_lﬂl_, R Iﬂn'.l.r.nrm'n'.w:u-r, I ::-‘fu.u':-..-:r.v, P, ..-rr:rg.n:.l.rm..l. i .J.-'u".u:e:u.llr._r_.l.

[ 3]

Apply disgnosne Scheme for Respieatory Trucr Infecoons,
3o Apply diagnoste Scheme for Urinary Tract Tnfections,

4. Apply diagnostic for Gastroinestnal Tracr Infections,

PR

Apply diagnostic for Central Nervous System Infections and Bacteracmia,

. Apply diggnostc for Skin Infections.

o (demonstrate specimen processing by manual method, ineludmg  specimen
receiving, Specimen inoculinon inte appropriatc culrure media, using appropate

sminimg method, biochemical reactons, and serological grouping for serobic

bactera)

=~

Demaonsteate  bacterial identification and  andbiotic  suscepribility resdng  wsing

manual /anromated methods
B Peoeessing of specimens for anagrobic bacteria
9. Processng of specimens for mycobacteria
L Perform serologieal wests for the diagrosis of bacrenal daeases
11. [dentify the quality control used in the manual and automazed methods
#=Clinical laboratory rotation/observation can be incorporated wherever possible
Suggested Reading

e R. Ananthanarayan & CK. Jayaram Paniker — Textbook of Muorobinlgy, Universitics

Press
s P Baveps — Texthank of Mimobiokgy, Arya Publications
s Subhash Chandra Parija — Teethonk of Microiicigy and Inssolgy, Elsevier
s Dubey RC — A Tectbask of Microbiclogy, 5. Chand Publishers
o Arors DR - Testbook of Mirabiolagy, CBS Publishers

' C’_l%v :- C?..JFL
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o Apurba Sankar Sasty & Sandbwa Bhar K — Bssennals in Medical Mierobiologs,

[avpee Brothers Medical Publishers
o Mackie % MceCarmey — Pradioa Medies! AMlicroliadany, Elsevier
o  Henry B [senberyg — Clinict! Mdivvebewlgy Procesvrer Hondfook, ASM Press
o Baler & Scoet — [Napiert .-H.!;nafnwf.-gy, Elservier

e  koneman eral. — Colowr Abler and Texrbosk of Diagrastic Micealdolszy, Lippincot

MLS Curriculum NCAHP oo
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Course Mame: Clinical Haemawlogy Credit : 4= 60 hours

Course Rationale: Students will understand the pachophyvsiology and libecatory dugmosis
of haematolopical diserders, incloding anaemia, lenkoeyee abnormalities; coagulaton defecrs,

and relaced |114.:-rp|1|1'=n_!._pr_':3| chunges m blood colis:
[.earning ourcome: Ar the end of the course, stndenes shoold be able o

o Comprehend knowledre of Quakitatve and Quanutaove disorders of Ervthrmoytes,

lewcocyres and throanbocyres
o Describe the pathophysinlogy and chnical feanres of common patholegical diseases

o Demonstrate the proper techniques fiwe specimen collectinn, handling, and diagnnsis

of the pathulogical diseases

Unit | Topics Hours

Red cell indices: Definition, normal range, and calculations w §
L application in diagnosing anacimia
i1 Angetmia - Morphelogical and  ebological classification: 16
| symploms, astiology, pathophysiology, and laboratory
| assogiated with lron deficiency ansemia, Megaloblastic &
[ Aplastic anaemma, Hemolvtic ansemia. Thalassemia, Sicl
anaemig, Hereditary spherocytosis, Paroxysmal no
| hemoglobinuria, Recent advances in laboratory diagnosis of a
1 | Leukasmia: Leukaemia: Leukemoid reaction- Definition and 16
'imptiua'r_iurw, Leukaemia- Classification, definition a.nd:
| implications, Pathophysiology, signs, symptoms, and Iaf:
diagnosis of Acute lymphoid leukaemiz (ALL), Acute
leukaemia (AML), Chronic lymphoid leukaemia {(CLL),
myeloid leukaemin (CML), Pathophysiology, signs, symplo
laboratory  diagnosis of Polyeythemia wvera, Multiple M|

Recent advances in laboratory diagnosis of lenkaemia

MLS Curriculum NCAHP 100
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v Haemossis  [Disorders: Cosgolation pathways- Exwin: 16

Intrinsie

Cell-Based Model of Coagulation, Coagulation Tes
Interpretation of Prothrombin, PT/INR, Activated
Thromboplastin Time (APTT), Thrombin Tune (TT), Fily

Platelet, D-dimer test, Mixing study. and factor assay

Pathophysiology, signs, symptoms, and laberatory diagn
common bleeding / clotting disorders - Haemaophilia A &
Willebrand disease, Bernard-Soulier syndrome, Glar
thrombasthenia, Dhisseminated intravascalar coagulation
Immune Thrombocytopenic Puarpura (ITP). Recemt adval
lzboratory diagnosis of coagalation disorders

v Cytogenetics, Karyotyping, FISH, chromosome :ma!‘_.l.-i

interpretation of malignancics

1 | Basics of Flow Cytometry with CD markers . 2
Total 6l
.
.
Course Mame: Clinical Haematology - Practical Credit : 2 = 6l)
hours

Course Rationale: Smudents will gain practncal skills necessary for various laboratory

hlh‘ﬂiﬁgﬂiﬁm ntw:.[uin“.-:l bor the diagnmia of haematological disorders and compare them with

normal valoes and clinecal conditions.

L.

2

ey
MLS Curriculum NCAHP 2{ = 101

Preparatien and staming of peripheral smear using Leishman's seain,

Idendfication of normal and abnormal morphalogy of red blood c2lls, whize hlood cells,

and platelets

Fﬂriphl:l’ﬂ] SITMRAr snm:lj.r, its correlanon wnch  elinieal symploms ael Companison of

peripheral smear results with complete blood eount (CBC).

Retculooyte count and its correlaton with clinical sympoms

o FaRY
Demonstration of bone martow aspiraton and smear preparation,. (=" =
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B, Stiiping of bone marrow smears (Peards’ Prossian bloe stain)  and s correlaton with
clinical symproms

7. Propamanon o sn-nEmone secrose soluton god periormance of sucrose fvsis fosc

B Identfication of wsts for hemoglobin vanants and. thalisserua, Explananon  and
INEETTICELLTION £ !1|.'I11|15._r||e|-|1-ln electrophomexis (e, gickle cell annemia, thalasseria).

0 Sickhng rest. Performmance and inrerpremnion of the osmone fragilice tesr

10. Bleeding rime, Clotting time, Prochrombin time (PT), Activated partial chromboplison
tme @PTT. Thrombin time, Plateler count, Fibnnopen coant, and nrerpretnon of
frst-line hemosmsis tests. Blood collection procedures related o cospulatdon wsting.
Performance and inerpreranon oft Oor rerracnon, [nhikitor assavs. Plateler funcoon

Tesits

11. Idennity the iests o derect hereditary haemolytc anacmia, Prepare reagents for the
osmonc framliny wse, Perform the osmore fragling test and interpret the results: Integrare

climical stmprams and lahoramory investganons o idennfy haematological disorders
*Clinical laboratory rotation /observation can be incorporated wherever possible
Suggested Readings:
e Sood, R 2000, Mediad F-’l'l"ﬁ'i'-l?:'-'ﬂn"l Techmadg, Futl - Methedr af Tuterprotation (th).
Inchz: faypee Brothers.
o  Dace, | V. (2006), Dage and Lener pradical baewatotsgy. Elsevier Health Sclences,

o Mckenze, 5 B, Williams, | L., & Landis-Proowar, K. (2004), Clwead bboratory
femdndey (Wol, 1), Pearson cducation,

o Ramakrishnan, 8, & Sulochana, K. N (Eds). (2012), Manwal of Mediced laboratory
techmgpaes. Jaypee Brothers Medical Publishers Pyt Lid,,

o Crodlkar, B B, & Godkar, T2 B (2006), Tewbes of medivad detoratory tecdmsiagy. Bhalam
publishing house

Course Name: Basics of Pharmacology Credit: 2 = 30 hours

Course Rationale: Students will gain foundadonal knowledge in pharmacokinetics and
pharmacodynamics, adverse drug effects, commonly used drigs in infecaous and metabobic
disorders, and the pharmacology relevant w lshoratory diagnostics and interpretation.

Learning outcome: At the end of the course, stadents should be abJ:F. (\—\) ..-1
- |- — bl
=2 {'-L,i:,
e ——
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e  Explan fundamenial coneepts uf pharmacology

o [denafy major clisses of droaps; their therapeane uses, mechanisms of action, and

comiion side etfects,

o Hecopnse simns and SYIOpHOMS it Commeon :1r|.|.g enctcitics and the mole of the

I:I.I_'." 1T‘:I1‘I'ir'!.' i morton n_q dTLIﬁ Ihi:r;'l.F"q,'

Ll Topic Hours

[ Iﬁl:ﬂ-ﬂ‘iil Pharmacology:  Branches of Pharmacology, Routes | 8
!hdmini;sr.raﬁcln- Pharmacokinetics { Absorption, Disinbution, Mel
éExcrEtiﬁnl, Pharmacedynamics, Adverse Drug Reactions; Ove|
|

| Climical Trials and Phases, Essential Drug Concepts for Li

i Professionals (e.g., drug half-life, therapeutic drug monitoring)

n Antimicrobial Chemotherapy: Classificaton of Antibacterial 12
Mechanism of Action and Resistance, Sulfonamides, Trimethopri
.]av:tarns: Pemicillin, Cephalosporins. Protein Synthesis [n
Aminoglycosides, Tetracyelines, Macrolides, Antitubercu
| Antileprotic Drugs, Antifungals and Antivirals, Relevance of A

CBensitivaty Testing, Laboratory Role in Momitoning Antimicrobial |

1 Drugs Related to Hormonal and Metabolic Disorders: Insulin | &
Hypoglycemic Agenms, Thyroid and Antithyroid Drugs, Cortic

(overview and lab momtoring), Drugs affecting Calcium

Antidiuretics, Relevance of Drug-induced Metabalic Changes in L

v | Drugs Acting on Bleod and Bleod-forming Organs: T-I:rru].lﬁ:tics. 4
' in Anaemia, Coagulants and Anticozgulants, Blocd Products any
| Expanders, Owverview of Anticoagolant Therapy and Its Rele
Ei_.nhm:imry Momtoring {e.g., PT, INR, aPTT), Effects of IJ
i Heematological Parameners

JTﬂ{al}mma 30

| MESSL
.

. o e
B _,.'I..L:;“" Ry
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Sugrrested Reading
o  ED Topuhn = Essennals of Medical Pharmacology, Jaypee
o Padmagp Udaykumar — Pharmacology for MNurses
o Saroskar et al, — Pharmacelogy and Pharmacotherapentics

e Relevant Labomeiry Mamzals/Drug Interaction Charts: for Lab Technicians

MLS Currlculum NCAHP
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SEMESTER IV

Course Name: Clinical Pathology

Croedit: 4 (60 hours)

Course Bationale: Snedems will wndesstand ehe principles and procedores foe analvsioe
| )

uring, faeces, semen, sputun, and body flods. They wall learn to differenttate normal from

u|.1|'|:liilf|1.'!|:1| I:-i11¢.|i|'|5-_|"'.'| ."ll'ul u.pph' aiclvtrenl L'v;:l.']llli-:.luur: i ::i'illiq::ﬂ l;ii:lr_-nl 157

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

- :-:I:II'I.I'_,:I:IE'."I::II::IJI.‘I kr|.|.|1.l.-'||.-e|_'|;|:' ol |'|.|||'|:||:|1i:r|1-I |:_'|::-|11F1-e:q,,\il;:|1n and funchon of body foicds

o Demunstntwe proper technique for specimen collection, handiing, and processing H a

elinieal Pathology labomory

o Apply smndard laborarory techaigques Tor the identificanon of the aetnnlogy of

infection,
Umir Topics
Hours
L Uring analysis:  Formation and Normmal Composition of uriJ 12
Indication of urine analysis. collection of urine. preservatives us
for unne sample, examination of urine — Manual methods, dipsts
method, unme analysers
»  Physical exammation of urine and interpret the resulq
Volume, colour, odour, specific gravity, pH, turbidity
® Chemical examination of urine and nterpret the result fo
Glucose - Protein - Blood - Ketones - Bile salt - B
plgment
o Examination for hemosiderin, chyluria, fat globules. a
myoglobin detection im unne
& Microscopic examination of wrine- cells, casts, cryvsta
organisms, others
o Characteristice of a normal and abnormal urine sample. L
advanced techniques used in the field of diagnosis, Sources
errors, and Clmical conditions using laboratory results
uring analysis
o
AN

MLS Curriculum NCAHP



or

2 Faecal analysis: Fonmation and Normal composition of stof 10
spectmen collection, scotch tape preparation, Preservatives of st
specimen, Physical, chemical and miceoscopic faccal analvsis
e Physieal examinavion-Volume, colour, consistency, odo
Blood, Mucus and Adult parasives
o Test for occult blood

* Saline and lodine wet preparation, Concentration methy
Hoatatien method, and methylene blue stain

i Semen analysis: Formation of semen, method of collectid §
mmportance and method of semen analysis - Normal and abnom
morphology of sperms

Physical and chemical characieristics, spenm count, and Medico-leg
aspects of specmmen analysis

4 sputum Analysis. Formation of Sputum, Collection of Spul 6
Analysis of Spemm

5 Body fluids: Different body fluds and methods of aspiratiq 15
charactenistics of normal and abnormal bedy fluids, physic
chemical, and microscopic analysis of body Nuids, procedure of ¢
count, climical conditions - CSF, peritoneal, pericardial, pleural a
synovial fud

Other body fluids: Function, volume and chemical compositiy
specimen collection, handling of amniotic fuid, examination
ammotic fluid, special tests performed in amniotic Muid

Examination of bronchoalveolar Lavage, saliva, sweat, and tears.

fi Recent advances in clinical pathology that have led to the use |4
special stains in clinical pathology, and outline sample processi
using autemation in clinical pathology

Teatl ]

.

-

L
Course Name: Clinical Pathology Practical Credit: 2 {60 hours)

Course Rationale: Students will demonstate and peeform physical, chemical, and

microscopic examinatons of clinical specimens using manual end auromated methods.

Preanalytical: Proper method of sample identification for inpatients and Ourpatients,

Sample transport and processing, Sample acceptance and rejection criteria

i )
- R
- M _\_"". '\_\\\-—- I‘_| :.":J
MLS Curriculum NCAHP C i Sve e

R Y



108

11

12

ldentify and process elinical specimens (unine, stool, semen, sporum;, CSF, plevral,

pefitomenl, svnovial, pericardial Fluds)

Pertorm physical, chemical, and microscopic analysis of anne and stool
Conduct speeial test mourme -hemaoglobin & myoglobin, pregnancy tes
Perform Seoal analvsis = Physical, Chemieal and Microscopie Examimation
Perform semen analysis- Physical, Chemical and Microscopie Examination

Perterm  Uerebrospinal Flud (CSE)  examination Physical, Chenueal, and

Microscopic Exyminadon
Perform Sputum Analysis- physical, chemical, and mictoscopic examinanon
Perform Pleural Flutd examinanon -physical, chemical, and microscopic examination

Perform  Synovial floid  examination- physical, chemical, and microscopc

CRarmaticn

o Perfoorm Peritoneal Flud  examinadon- physical, chemical and microscopic
examinanon

Perform  Pericardial Fluid examination- physical, cheoueal, and microseopic
CXAminaton

Operate the musimation system used in Clinical pathology

*Clinical Laboratory rotation/observation can be incorporated wherever possible

Suggested Readings

Gockar, B, & Godkar, D0 T (2000), Tesobook of el latoratory defmadagy. Bhalan
publishing house.

Sood, R 2006, Textbook of medical laboratory techmodagy, Jaypee Brothers Publishess.

Munde, L., & Shanahan, K. (20200, Gl fesctbond of anmalysr and body feids, Jones 8
Bartlett Learming

Semsinger, 8 K., & Di Lorenzo, M. 5. (2004 [nnafysis and body feeds. FA Davis

-
- I'I-.

<l
o

»
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Course Name: Genetes & Molecular Biology Credit=  4(6D

Fars)

Course Bationale: Stodenes wiall feam the fundamentals of Genetcs and miolecolar baologrysin
prder o wniderstangd the moleculae basis of disease, pertorm anid mnterpret hasic malecular

diagnostc oests
Learning Dutcome: At the end of the course, students will be able w

e Lxplain how genetic information is copied, oansferred, and uscd in cells
#  Describe how genes are mbermed and how traies are passed through generations,

#  ldenrity common laboratory technigues used w0 study genes

Unit Topics Hours

l Introduction to Genetics: )

Mendelian genetics —Principle of dominance. Principle of seg

Principle of Independent Assortment, Genotype & ph
homozygons & heterorygous: dominant& recessive, pene & all
Inheritance — ABO bleod groups in human; Polygenic Inhe
Kerel colour in Maize, skin colour in man, Sex-linked Inhe
| hnemophilia and colour hlindness in man, Non-Mendelian inl
Maternal inheritance

I Chromosomal basis of Inheritance: [12

| Chromosome morphology- size and shape; Euchroms

i Heterochromatin- constitutive and facaltative heterochromatin

I
| {centromere and telomere), karyotype, Structural chromosomal ab

Chromosomes: Packaging of DNA in to Chromosomes,

- duplications, deletions. nversions & wanslocations with J

| Genetic conscquences, Mumernical chromosomal aberrations

| euploidy auto-polyploidy and alle- polyploidy, Genetic nn:nli&qum‘i

MLS Curriculum NCAHP 1n0e
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w

Cell division and chromosome segregation: f

Mitosis — Stages i mitotic cell division- significance of mitosis.

Meiosis — Formation of Synaptonemal complex, crossing over.

formation, sigmficance of meiosis. stages of miosis, meios
fertilization
CMolecular basis of Inheritance 10

Structure of DNA and RNA. DNA replication, Mutations:

muidtions- ansition, wansversion, frame shift, sileny  misss

| PORSEnSe

Gene expression and regulation 12

| Structure - of eukaryotic genc, Transeriptional machinery in o

(RNA polymerases) and their structural and functional features

| code, Transcription, translation

MLS Curriculum MCAHP
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l"ﬂ | Muolecular Diagnostics

| ® Spectroscopy — principle, mstrumentation, uliraviolat an
light spectrascopy. and i1ts applications
o  Chromatogeaphy—- types of chrovmatographic technigques fr!
exchiange, chromatography, size exclusion l:hrumaltg
principle & appiicatons
=  Centrifugation—principle amd applications |
® Electrophorenc techmiques- types (Agarose gel electrd
SD8 PAGE), pnnciple & applications
e Microscopy- principle & applicanons of Phase contrast |
and bright field and fluorescence microscopy
| o PCR - principles and applications :
*  (uantitative Real Time PCR- principle and applications. I
= [INA Sequencing — principle and applications,
I *  Microarray- DNA and pretein arrays - principle and applic
# Blotting technigues- Southerm blot, Northern blot and
blot- principle and applications,
® Fluorescence &Chemiluminescence Imaging- princ
applications
' Total 60
.
L
Course Name: Genetics &Molecular biology Practical Credit : 2 = 6i)

hours

Course Ratonale: Stadents will demionstrate and perform dizgnostic tests widely used in

molccular biology labs

1. Extracoon of genomic DNA
2 Chantification of DNA by spectmphotometer

MLS Curriculum NCAHP



5 Aparese gel clecrrophoresis of DNA
4. Bsumanon of DINA by OPA method
5 Baumapon of RA |1-!.' arcine] merhaod

G, Bstimatos of Prorein by BSA methaodd

T, Weseern bloting

B, Karvoryping (normal male/sommal female)

Y. Identibeation of chromosome anomalies vsing Tdiograms— Autosomal disorders
Trowmn

Syndrome / Edwards syndrome, Klienefelters syndrome / Turner's syndrome)
*Clinical Laboratory retation [ abservation can be incorporaied wherever possible
Sugpested Reading

1. Molecular Cell Bialogy 6% edinon (2007 Harvey F Lodish
1. Techniques for molecular biology, D Tagu C. Moussard, CRC Press

2. Molecular diapnosacs: for the climical laborarocian by Wilham B, Cokeman and Gregory
J Tsangalis. Publisher: Humana Press

MLS Curriculum NCAHP m
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Course Name: Virology & Immunology Credit= 4(6l) hours)

Cowrse Rononale: Smadents will wndessand the I‘.||l:n|:|||:lh,|_u_:..‘ ael seactal Foinares of viruscs
and gain comprehensive knowiedge of the immune system, immune response, and diagnaostc

immanolopgical rechaigues,
Learning Outcome: At the end of the course, students will be able o

o ldennify chnically sipmeficant virases that cause homan disease and  understand

prnrmanobogr

# Describe the pathogencss, clinieal Features, and modes of transmission of common

infecos discasecs,

e Demonsoate proper techniques tor speamien collecoon, handling, and processing in

a clinical laboratory,

Unit | Topics Hours

1 [ntroduction to virology: History of wviruses, Viral taxonom 5
replication, Viral pathogenesis, Viral factors, Viral Growth Cui

Growth Cycle. Host response, Environmental factors

11 | Culvivation of Viruses, Detection of WVirus Growth in Cell 5

Different methods of cultivation of wvirusges, ammeal imoculat
Iinutulatlnn, cell culture, Viral Assay, Viral Genencs, Classih

[ Vineses

| l]l. EILﬂhl}l‘ﬂEn!'}' I}jagn-ﬂs-.us of Viral l11l"e|:tlm;s-.'l;1!| diréct de;te;:-timn n; 7
!viml antigens, (2) demonstration of wvirus-induced cyviopathi
{CPEs) in the cells, (3) virus isolation, (4) viml assays, (5) det
viral proteins and other enzymes, (6) detection of the viral ger
{71 viral serology

IV | Classify medically imponant viruses, Morphology, cultural chera 15
pathogenesis, lab diagnosis and treatment of Herpes virus, Pg
Rhabdoviras, Orthomyxovinuses, Paramyxoviruses, Polio virus,

virns, HIV, Oncogenic viruses, Arhovirnses

IV | Prevention and Precantions in Virology: Safety precautions in thd: 3
laboratory, Antiviral drugs

|
!
(_"Y}:w? 5,
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[Vl

Immunaology: The [Immune Response, Inpate immunity, |3
unmunity, sequired immunity- active and passive immunity
Immune system; components of the immune system, immune 3

their functions, organs of the immune system - primary and 8

IIMLRE Organs

Antigen and antibody: Types of antigens and determmants of ant 5
Structure and functions of different immunoglobuling, Prope

functions of antibodies- moenaclonal and polyelonal antibodies.

Antigen-Antibody reactions. Definition, Classification, General

and mechamsms, applications of varions antigen-antibody reactio

Immune response: Classify immune response- Primary &Seconds 3

Basic concept of humoral and cell-mediated immunity, Cytoking

classify, properties and functions

VI

VI

1X

Complement system; definition, components and activation | 3

Hypersensitivity- definition, tvpes of hypersensitivity reactions |

Autoimmune  diseases: Primary and secondary  immune d 4
chsorders. Autoimmumity: Basic concepts of autoimmunity, s

and mechansms of autoimmunity

Immunisation/Vaccination: Active and passive immu 2
classification of vaccines, and immumnisation schedule in Ind

knowledze about the extended programme of immunisation (EFI)

Total

60

Course Name: Virology & Immunology Practdeal Credit: 2 = 60

Course Ratonale: Smdene will demonsorate and Pl:rt'r_'nnn disgnnﬁtic teses for viral infections
and immusolomeal disorders usng serological and molecular techniques

— A
MLS Curriculum NCAHP N Ll gy
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b

Collecucn, [ELNS [T il Proessing of viewous climcal FPUCIENS (o Vitology
Identify the teses nsed far the disgnosis of viral nfections

leeegrate knowledge in the diagnosis of given clnieal cases

ldentity wiruses and their replication using charts

Perform Staming: Glemsa stain, Seller's ston, immunotluorescent staning procedures
for the diagnoss of viml infections.

Demonmserate various inoculabon mouees 1 s fernbised ben epp

Perform serologiea! weses, 1o Widal, Brucella Tobe Agglunmainoen, VDRL (incuding
Andgen Preparation), ASC And-Streptolvsin O, C-Reactive Protein (Ratex
agglunnatnon), Rheumaroid facror (RE) Larex agglunnanon, Bose Waalers wesr, RPR

Demonserate ELISA, immunodiffision, immunotiuorescence, and Wiestern bloting,

#Clinical Laboratory rotation/observation can be incorporated wherever possible

Sugpested Reading

K. Ananthanarayvan & CK Jayaram Pantker — Tevtond of Migelsady, niversities

Press

Apurba Sankar Sastry & Sandhva Bhar K — Erwaredr an Madiead Micrebiadogy, _l:ﬂ:m:
Brothers Medieal Publisher:

sunnder Kumar — Freentiols of Mismivindagy, Javpee Brothers Medical Publishers
Subhash Chandra Parija — Tecbeak of Mirraliokey avd Tevaraiegy, Elsevier

Ficlds Virology — Editors David M. Knipe 8 Pewer M. Howley, Published by
Lippencor Williams & Willans

P. Daniel Fudenberg, H. Hugh Fadenberg & Tohn Stres — Bani € Cliwical Innmusnalory,
Lange Medical Books

Kuby Immunolopy — Authors: Jenni Punt, Sharon Soanford, Pamica Jones & Judy
Ohvenn, Poblshed by WH, Freeman

&L Gupta — Esmatiads of Twwnonology, Jaypee Brothers Medical Publishers

Course Name: Medical Laboratory Management and Quality Control Credit = 2 (30

hours)

!
< drw@ G.p.

l-lu
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Course Ratonale: Students are miroduced 10 medical laborcories, quality. management,
laborztury informaton management syscems applied in diagnostc labortories, laboratory

ALt o arigd paant oF damg h:m:in;_:
Learning Outeome: At the end of the eourae, sradents will be abile w

& Explain the ponoples of cffective laboratery  organisaton, sdministraton, and

workflow planming
o Demonstrate knowledpe of quality assarance (A} and quality conrml ((30) pracoces
in lzboratory setrings.

o Understand laboratory accreditation standards and repolatory requirements

Unit Tapics | Hours
| Total guality management of clinical laboratones: Define | 6
quality management system, the three phases of the laborato
testing process, laboratory error, and quality indicators. List tf
guality indicators in the preanalytical phase and the sources |
errors 0 the preanalytical, analytical, and postanalytical phnstf
Define the Root Cause Andlysis (RCA) process. Define correctiy
actions and preventive actions (CAPA), CAPA for the control ar
prevention of errors in the clinical laboratory. Classify quali
control: Intermal quabity control method, formulating quali
control charts, Levey-Jennming charts, and Interpretation

' Westgard rules. Explain external quality control method, i
proficiency testing method in the chmcal laboratory, and illustra

good lsboralory practice
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[ Accreditation and certification of laboratonies: Defir 4
accreditation, certification and acereditation bodies, Explain tl
Natonal Accreditation Board lor Testing and Calibratic
Laboratories  (NABL) and  the  [Intemational  Crgamsation 0
Standarcisatrion (1501} Summarise the benefits of accreditatio
Audit in a Medieal Laboratory - Introduction and Importanc
Responsibility, Planning, Honzontal, Vertical and Test aud
| Frequency of audit, Documentation, Procurement of equipimg]

| and Inventory Control

I Automation in Laboratory Workflow: Definition, Automation | 12
:I'reanﬂl}rlin;al, Analytical, and Post-analytical Phases. Types |
Analyzers: Continoous Flow, Discrete and Dry Chemist
Analyzers. Automation in Immunology, Microbiolog
iHismpathuIngy, Haematology, Biochemustry, Climcal Patholog
Total Laboratory Automation {(TLA)- Robotic Proce:
Automation {RPA), Laboratory Information Management Sysie
(LIMS), Al & Machine Learning — Predictive diagnostics ar
image analysis, Pomnt-of-Care Testing (POCT) — Portab
diagnostic devices, Automated Storape and Retrieval Sysm:l
(ASRS) — Efficient sample archiving, Point-of-Care Testir
(POCT) Defimtbion, types, goal, advantages and disudvmtagel
Working Prnnciples of POCT Devices — Glucomefer, Urin
| Dipstick. Lateral Flow Immunoassay (LEIA)

Explain Waived wvs. Non-Waived Tests, Cabibration ad

Walidation, Essential for guality assurance, regulatory compliang

| and patient safety.

e ;
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IV

-
L]

Iniroduction o Laboratory mlommation system (LI5), Laboraim 4
Information Management Systems (LIMS), Operations: samp

| mamagement, Instrument and application integration, electron
data exchange Languages of Informatics and LIS, LIMS, ar
Middleware. Document Control, Data Miming Methods, Securit
LIS Vahdation, components and workmg of LIS, apphications
LIS

Sustainability of Clinical Laboratories: Wasie Mﬂnagemmid

Energy  Efficiency, Water Conservation, Green Procureme

Digitalisation. Inroduction and awarcncss of financi

managemeant in a clinical laboratory

| TOTAL 30

Sugrested Readings:

o  Mirnali Sant, Tevtbook af Medical leboratory Teclmolsgy, CBS publishers
o Codkar PB, Teutheed of Medical davoratory Techosligy, Bhalant publishing house
& [Paszko Chastine, Turner Elzabeth (2001 Labvratory Information Manageseni Sysfeens
{2r edigon} CRC Press Inc
o [Dovglas Shawn (2023, T Compilele Geede o LIMY and Laboratory Tnfermatice (19
edition} LabLynx Press
e .
L i | = ]
"--,_h. i
\\‘ﬂ"*’“r e
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SEMESTER V
Course Mame: Analyucal Biochemistry
Credit = 4 (60 hours)

Course. Ratiomale: Students will guin knowledge on the principles and uses of analyncal
Al mentd sueh as E1|:lrJ'I'l1:I:|'|-\'_H"_|'I i.'|1|:|rr|:'.:1.l.'~||;g_r:|||:"|'.f|'I »;:lq:l:rrnphq_:-n.:-,:;ij nod automanon vsed 10

Clinical labaratones or Research labs
Leaming Outcome: At the end of the course, students will be able w
e Understand the principies and applications of common analynical technigues used in
binchemistry,
# Demonstace the abilicy to preparse samples and nse laboratory instruments accarately

ot biochemical analysis,

o Apply guanueatve and qualimeove rechmgues ™ analyse biomolecoles. such  as

proveing, nucleic agids, carbohydraces, and lipids,

Unit Topics ' Hours

[ Photometry: Theory of colourimetry, Beer-Lambert's law, Prie 10
applications of colourimetry, spectrophotometry, atomie

Spectroscopy, Fluorimetry and flame photometry in clinical labor

L] Centrifugation: Basic principles and units of centrifugation 4
|
centrifugation and centnfuges, Rotors and tubes, Safety and m

Applications of centrifugation in the laboratory.

1 Chromatography: Principles, types. Components and appli 10
| Chromatography — Paper Chromatography, TLC, Ion Exchang
Gel Filtration, Gas Chromatography and HPLC in the laboratory,

v Electrophoresis: Principles, Types and applications — Ag 10
Cellulose acetate and PAGE, and capillary electrophoresis. Elec
of seram and utine protein, lipoprotemn and isnenzymes

v Osmometry: Principle and role of osmometry in climeal lz:-hnmttl [

O™
i -'I_"""-«. = -
':-'- mﬁ 'h L] .r
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Vi | Radioactivity: [niroduction, propertics of alpha, béta ar 6

| radiations, radioisotopes, messurement of radioacuvity, radiatiy
radiation safety and precaution, Uses of radicisotopes,
W11 Types of immunoassays and their principle: Competitive B
competitive, immunometric assay und Turbidometry. RIA, ELIS

ECLIA

VT | Automation: Principle of Awomation, Semi-automated | 6

{ automated chemistiry analyser us:ed in a clinical laboratory. |

' Tnt:l'l Gl

Course Name: Analvtical Biochemistry = Practical Credit = 2 (60 hours)

Course Rationale: Students will be equipped with various diapnoste tests and hands-on

experience in a semi-automated analyser.

1. BEstimation of blochemiol parameters using a Som-aumomatic analyscr

t. Plasma Glucose
b, Scrum prowino

c.  Serum Albomin
i Serum Urea

¢ Serum Urc acd
. Serum Creatinine

-

=

.

+3

E
dl,

B

Demonstration of Anabrtical T-:dmiqu.n:s

Thin-layer chromatography
Serum protein electrophoresis
ELISA

AAS

HPLC

3. Paper chromatography and staining techniques
#Clinical laboratory rotation/observation can be incorporated wht:rl:vcr pusalh'll:

(\g—cw
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Suggesied Readings

o Wilson and walker's Pawogds aned deibwiguer of  lenchemusiey and modionlur Biofe,
Cambndee vniversite press
s L% Sathvanarayana — Bivlemicty, Elsevier
o Roberr K Murray et al, — Harpert Tihotrated Rischominrey, Tam MeGraw-Hill
s MMN Charerjec & Rana Shinde — Teotbosk of Medice! Bincbomrintry, Javpes
o Alan Gowenlock — Vb k Prastieal Clinden! Boochemittry, CBR
o Texthook of Clineal Chemisory by Tene
.' =
- - )
- = V) '[:?; #
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Course Name: Medical Law and Ethics Credit : 2= 30 hours

Course Rationale: Students nre formmulated o imparr the basic concept of medical ethies,

puidelines abous human cthics, and animal ethics Students will also learn about the Indian

legal system, medico-legal cases snd essenrial acrs
Learning Chateoimie: At the end of the course, stadents will be able 1o
o  Comprchend knowledge of medical and biocthies

s TFollow pood labormatory practice and appropoate cthical puidelines while conductng

research on animal and human samples

® Undersind the Tnchan Legal system, medien kegal records, human righis ace, dissster

management, Human Chgan Transplantacion Act, mental Health act, professional

indemnity inserance policy and ITPR

(‘@3““’ ——
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stalking,

Topics Hours
Medical and bioethics: Introduction 1o ethics, medn 3
professional cthics, and bioethics, Types of Medical Ethics

scope of medical ethics, History & development of biocth

guidelines, Nuremberg code, Helsinki Declaration

Human ethics, principles and guidelines, good chimical pract 5
mformed consent, Clinical Trnal Registry-India (CTRIE
Publication ethics and plagiarism, Drogs and Cosmetics .
Schedule Y and role of investigators
| Ethics in Animal rescarch- need for and importance of ammi 5
Ethical theomies in amimal resecarch, cthical guidelines

research — CPCSEA, conduct of animal experiments, 3Rs ang

Indian Legal System- Types of coun and function. offence 3
Evidence, Inquest and its types, procedure in courl.  Sexual

mdecent Assault, sexual harassment of women at the

Medico legal aspects of medical records — Medico legal case 4
Records and documents related to MLC - ownership of medi

| - Confidentiality Privilege communication - Release o©
|

mfarmation - Unauthorised diselosure - retention of medica

| other various aspects, medico legal importance of AIDSHIY

Human Rights Act. Mental Health Act. Human Organ Tran| 4

Act and Disaster Management Act

Professional Indemnity insurance policy. Developm

=3

. . : . I
standardised protocol to aveid near misses or sentinel events |

Define Intellectual property and Intellectual propesty r1'g'_~i
Types of Intellectual property rights, Licensing and
requirements for medical laberatories, Importance of compl

healthcare laws and regulations, and sustainable entreprensur

Total 10

MLS Curriculum NGAHP
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Sugpested reading:

Boomie E Frempen — Medieal L and Etleer, Pearron Fduzatiog
Jomathan Herning — Media! Lo and Ethicr, Oxgpard University Press
[CMR — Edbirad Crundedrmer for Bivmedica! Rescanch o Human Participanty (2017}

lehe TY Angelo-Edéer in Neenge (2002), Etbica! Mirondua v Saentific Research CRC
Press, Taylor & Francis Group

Hazel Biggs- Hewltheare Research Hiboe and Lane Balaizvr, Revdor €@ Reshonsibality, (2076).
Cavendish Biomedical Law & Erhics Libary

Civaf, € et al- Beet pructive guidelings wn prolilicedioe stlicn: a publisher's perapeative, (2007,
Internatonal journal of chnieal practics, 61, 1-26

Crluck et al. Appdied etiiicr m awimal research: pleilorapdry, regoiaiton, and laboraiory applications,
(2002) Purdue Unmversity Press

MLS Curriculum NCAHP 123



25

Coonarae ™o M'_?’L"'l}lug}' & ["‘ur..l.ﬁiﬂ'rl.uﬁ}r Credit = 4 (60
hours)
Course Batiomale: Stodens aall gain evrmpehensive Enowledme ot medusalls it f-l,:ll.'ll;,ll'i

and parasites, incleding thewr classificanon, morphology, pathogeness, and laboratory

Ii-:rIJ_""I'lI:'IﬁE'ﬂ.
Learning Owutcame: At che end of the course, students will be able o
o Tdennfy chinigally significant fung and parasites that coue haman discase

s Describe the pathogenesis, clinical fearures, and modes of wgansmisson of common

infecaod diseases,

o Demonstrate proper technigques for speamen colleconn, handling, and proccssing in

a tlinical lborstory,

Unit  Topic Hours

| Introduction to Mycology: Taxonomy and classification of var 4

medically impomant fungi, Characteristic features of tungi, reprodug

methods of fungi, Normal fungal flora. Classification of mycoses,

n superficial mycoses- general charactenstics of superficial mycoses | 15

Momphology, pathogenesis, laboratory diagnosis, and  treatmen
|
Piedra, Malassezia, Dermatophytoses, and Sobcutaneous mycoses

the peneral characteristics of subcutaneous mycoses,
Mormphology, coltural charactenstics, pathogenesis and lab diagnosis
treatment of Mycotic mycetoma, Sporotrichosis. Chromaoblastomyeg
Subcuianeous phycomycosis, Rhinosporidiosis, Lobomycosis
Systermic Mycoses -general charactenistics of opportumstic syst
mycoses- Histoplasmosis, Blastomycosis, Coccidioidomycd
Paracoccidicidomycosis

General characteristies of opportunistic systemic mycoses- Morpho

cultural characteristics, pathogenesis and lab dizgnosis and treatme

Candidiasis, Cryplococcosis, Aspergillosis, Penicillosis, Mucormycs |

o

|
.I u b ey
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m

v

Y

b

Mycotoxicosis: Definitien of Mycotoxmn, Mycetismus, Methoc 4
Myecotoxins, preventive measures and reatment,

Common fungal lcbomatory contmminamts, Culture media usec 7
mycology, Direct microscopy  examination of fungi, Processing
clinmical samples for diagnosis of fungal infections e Skin, nail,
pus. sputum. CSF and other body fluids, Technigues used for 1sole
and wlennfication of medically important fungs, Antifungal susceptik

tests, preservation of fungal cultures, Routine myco-serological tests

skin tosis

Intresluction of anthropods: Define and classify the arthropod: 4
'rmpm'mll.-.:c it |JL=|.:I]i1.: health. The sources and modes of lransmssio
infections are contarmnated soil and water, foods, and vectors. Rol

arthropods in the transmussion of discases

Insects of medical importance:  Morphology, life cycle, dis

trapsimitted and control of Mosquitoes, Tse-tse fly, Fleas, T

| Honsefly, Sand fly, Types of animal association- parasit

| commensalism, symblosis

Protozeology’ Protozoal parasites: Gieneral characteristics of protozo 6

Geographical distribution, Habitat, Momphology, life cycle, Mod

mfection, lnhomtory diagnosis, treatment and prevention of
 Amoechae (Entamocba histolytica, non-pathegenic amoebag),
o Flagellates (Trichomonas, Giardia lamblia, Trypanosc
Leslhmania),

e Sporozoa ( Plasmodium species, Toxoplasma species)

MLS Curriculum NCAHP 125



Vi | Helminthology! Helminthic parasites: Platvhelnunthes: Ger 7
characters of Platyhelminths. Geographical distribution, Hak
Momphology. life cvele, Mode of infection, lboratlory  diagn
weaunent and prevenion of Cestodes (Diphyllobothrium, Tas
Echmococcas, Hymenolepis) - Trematedes (Schistosoma, Fasc
Fasciolopsis, Clonorchis and Paragonimus)

VI  Memathezlminthes: General characters of Nemathelmint| 8
Geographical distnbution, Habitat, Morphology, hfe cyele, Mod
fection. laboratory dizggnosis, treatment and prevention of Memat:
(Ascans |lumbricoides, Ancylostomi duodenale, Strongyio
stercorabs, Trichinella spiralis, Enterobios  vermicularis, Trick

trichur, Wuchereria bancrotti and Dracunculus medinensis)

IX Laboratory diagnosis of parssitic diseases: Collection, preparatiol 5
specimens for the diagnosis of parasitic infection- Stool, Blood, LT
sputum, Cerebrospinal flwid (CSF). Tissue and aspirates, Ge

Specimens

Examination of Stool for parasitcs - intestinal protozoal infecti
Macroscopic and microscopic examination of stool samples, St
methods, 1e. lodine staining and permanent staining, Concentrs
' methods- Principles and applications, Chemical examination of s
Oceult blood, Bile pigment

Exammaton of blood for parasites- Staming, examination of thin

thick blood film: '

Immunology and Serolopy Tests- Skin Test, Ammal Xenodiagn

Inoculation, Imaging and Haematology a1 LR
Tatal | i
.
.
.
= e
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Course Mame: Mycology & Parasitology Practical Credic: 2 = 60

Tours

Coorse Rationale: Students would be able o idendfy vanoos fungal sorams and pamsites.

Snsdeaes will ales be correlated with the discaser associated wath thom,

1. Collecnon, transport and processing of vanous chinical specimens for fungal
eulture - Skin, nail, hatr, pus, sputum, CSF and other body fuids and
SECTEMNmS

Z; TPrepare culture media, reagents and steins wsed for fungal anabys:s

. Perform KOH preparaton, Gram stain, Pomssiom Hydooxide - Caleofloor
Whire method, India Ink preparanon, Modified Kinyoun Acid Fast Srain for
Maoeardia, Lactophencl Cotron Blue preparation

4. Idennficaton of pathogenic funp - vesst, moulds, dimomphism s fungt

5. Perform stool examimation for the detecton of intestinal paragites with

conceniratinn metheds- sedimentonn and foamton methods

b, Iddentify adult worms, ova, and hemoparasites from alides of models

-

7. Examnation of blood smears for hemoparasites.

*Clinical lJaboratory rotation/observation can be incorporated wherever possible

Sugpested Reading

Jagdish Chander = Texiboot of Medical Mpadagy, Javpee Brothers Medical Publishers
George 3. Discher — Pasdasentals off Digmasiie Myedagy

CI Javaram Paniker, Paniders Texthook of Medica! Parasiivlogy, Jaypee Brothers Medical
Publishers

DR, Arora & B, Arvora — Medicel Parasiiofagy, CBS Publishers & Distrbutors
P Chakraborty — Testbus€ of Mediced Pararitalezy, New Ceatral Book Agency
Lynne Shore Garda — IMapmasfie Meaica! Parasstaiogy, ASM Press

K. Chamerjee ~ Porastolagy s Relaton do Clingsd Medicne, CB5 Publshers &
Dhstributors

J G Collee, AG. Praser, BR. Marmion, A. Simmons — Macké & MoCariney Preitival
Medical Mirohisiary, Elsevier
Praful B Godkar — Textfosk of Medical Microbiology awd Pararitalggy, Bhaland Publishing

House

o
A

i
il

-,
%
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o K. Purk — P 5 Tesaboo of Peppentive ane Noricd ."llllru.'f"n'm, Fanarsidas Bhanor Pubbishers

Course Name: Immunolaematology and Transfusion Medicine Crediz 4= 60

honrs

Cource Ranonale:  Stdents will learn abour blood grouping aod blsod cansfusion. The
stwdents will leamn abour the concepr of bloosd grouping, compatibility ceseing i blood

transfusion, and scrcening of donated blood for vanous infecuous discases,
Learning Ourcome: At the end of the course, studenis will be able ns

e Undersmand the princples of mmunohematalogy, including blood group systems and

ther clinical significance

¢ Demonstrate knowledpe of donor selecoon, blood collection, processing, sroragre,

ancl COMPCCTIT PC e i,

e Perform rtouting blood grouping, cross-matching, antibody screening, and

compatibility resting using standard laborarors rechiigues,

o Apply safety and gualitv coneeol procedures inoall aspects of blood banking and

rransfusion services

Unit Topics Hours

|1 History of transfusion, Types of blood bags and their advantages & 10
disadvantages, Blood donor selection criteria and donor preparals
for collection, Auwwlogous transfusion: Types of autologous: blo
eollection, Hemapheresis: pertaining 1o Leucocytes, platelets a

plasma, Donor adverse reaction and its management

11 History and discovery of va-Imus. blood group systems, Genetics a 18
inheritance of the ABO bhlood group system, Weak vanants of t
ABO blood groups, Bombay phenotype, (ther phenotypes. Rh blo
group system, weak D, Rh null, Rh mod

MLS Curriculum NGAHP 125



i Components of blomd Tor rransfusion- Packed red cells, washed 1 12
cells, frozen Red cells, platelet-rich plasma (PRP), Plate
concenirate and frozen platelets. Fresh plasma (FP), Fresh Froe
Plasma (FFPY snd cryoprecipitate, process of compone
preparation. storage, indications. transfusion dosage. and gual

control

(A% Transfusion reactions- causes, clinical features, management a 12
laboratory investigation. Pretransfusion tests and thew cling
| significance. Compaiibility test in blood transfusion: Collection
| blood for cross-matching from a blood bag, Major cross-matchir
Minor cross-matching, wse of enzymes in the blood bar

especially Pﬁpam

v TFdTI.‘utUhIﬂI'I-TFH.II':ﬂ'l'IIHﬂd diseases and thr::lr Jahﬂmm-w mvestigation 6

Hemolytic dlscasc ﬂf"rhc: newham (HDN) and its inw e':ug*umna

Vi HLJ"'. HLII:'I'I:’I.I'I LLuLUL}mc anfigen, Inlrudul:ilun to busic concepts 5
HLA. and clinical applications of HLA testing. Techniques a

principles of hlbtﬂ:nmpatlb;hty testing

Vil Regulatory agency thai governs activities in the blood bank, To 5
quality management in transfusion service, mcluding premis
personnel, imstruments and reagents, Biosafety, external/intert

quality control in Transfusion Medicine
Total 6l

Course Name: Immunohaematology and Transfusion Medicine pracrical
Credit: 2 = 60 hours
Crourse Rationale:

Students will gain pracocal knowledge in donor selecon, phlebotomy, and managing donor
reactions. They will be erained in pre-transfusion testing, investigating transfusion reactions,
and diagnosing hemolyde disease of the fos and newborn, The course also equips them

__,_.-'—'-1_.!"".

'|
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with skills i blood collecuon, disease prevennon, laborarory invesuganons, amd

mterprecation of resuls

i

i

o

n

f,

8,
b

Demunstrate the procedure for pooled cell preparanicon
Demonserare the preparation of 5% eell suspension
Demonstrate the prepamnon of ensinsed eells
Demonzrrate the procedure for cell washing
Perform ABO and Rh prouping:
. Diveet (preliminary} and indirect (proof) grouping,
b Rh grouping and Do determination.
Demnstrate Antibody sercening
a.  Torward {cell) grouping
b, Reverse (serum) groupng
Dronor Screening and Blood Collecnon
Preservation of blood for ransfusion

Cmss-matchimgs Mapor and minor cross-marching,

L. Coombs reste: Diveer and indirect Caombs wese

1. Prepamation of blood components

*Clinical laboratory rotation/ observation can be incorporated wherever possible

Suggested Reading

Mamak, M., & Ayekin, I, (2012, Prineples of Blood Tmnstusion. Blhod Cellodn

Chverveew o Sindier fu Hemalodggy,

o AABB (2017} Technical manual (19th ed.). AABB.
o oood, R (20060). Texieok of sedicad laboratury teclmolagy. Jaypee Brothers Publishers
o Godkar, P B, & Godkar, D, P, (2006), Teoatbonk of medical laboratory techneingy. Bhalani
puablishing house.
8 Klein, H. G, & Anstes, I 1. (201 3). MoiEeon's hood transfusion o cinica sedivine. [ohn
Wiley & Sons,
e Harmening, D M. (2018). Modern blood banking & traifkson pracices. FA Davis,
|
= |_-_"'\-. {- _-;-:‘J 1 -
I| f;lw I"i-:HJ y_
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SEMESTER VI

Course Name: Clinical Biochemistry Credit = 2 (60 hours)

Mourse Ratonale;

abnormalines, ind lab rechniques used o dagnose disonders

Eearning Dutcome: Ar che end of the course, studenms will be abde oo

otudents will undeswnd organ funcoon wses, diserders relared

. E!-:Fﬂ:nl'. the Prillfii‘!]é‘i ane elinieal sipricicance of biochemical s used o assess

airan tunction and disorders of merabolisen
)

o Perform routine and specialised biochemical analyses on clinical specimens

¢ Demonstrate knowledge of suromavon, msrumentation, and dats management in

chinicak biochemisory,

Linit

I

CITOr

GCLP: Iaboratory safety and Universal precaution, Introduction 3
|
in Laboratory, Presnalytical - Specimen collection, processing ail

. =5 i Lo |
m chinical laboratory, Sample acceptance and rejection eriteria, |

Analytical Phase: SOF, Laboratory equipment- maintenance, i 3
and kits, calibrators, concept of accuracy, precision,
reproducibility, Quality control (IQC and EQA), Basic stalist
Median, 5D, CV), Westgard male, LY graph, Tvpes of emor i

phase.

1Tt

A"

analy'ur:a] smrage and retention of sample, Documentation of rep

Past Analvtical Phase:  Report generation, Types of e 3

Topics ' Hours

Laboratory diagnosis of Diabetes mellitus - Plazsma olucod 8

Random, Post Prandial, OGTT, glvcosylated haemoglobin,

Sereening test for Inbarn errors of metabolism- PEL, Al

Fructosuna, galactosemia, hypercholesternlemia.

Liver Function Test: Indications and :Iassii-‘inatim of LFT, Tel 6

bile pigment metabolism, classification of jaundice, Tesi-ba

enzymes

s
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Renal Function Test: Indications and classification of RFT. Te: 6

Vi
glomernlar flwaton, renal plasma Aow, and tubulor functions,
hHI:IHLL inclading blood gas analysis
Vil G:r;mr Function Test: [ndication and classilication of GFT, E 6
of resting content
| Pancreatic Function Test: [ndication of Pancreas function te
| and Amylases
-"I.-"ITI Thyroid Function Test: Indications and classification of rh].-mi )
test, tests based on primary function, and blood levels of thyroid |
-I.'-'{ Cardiac FuanI;r_lE;T |T[_di;i.t[L'll'l:!-i of Cardiae function l::i 4 T =
markers. lipid profile. Enzyme patiem in AMI
.l'li .Binthemﬁtr}'.ni cancer: Properies of cancer ecells, mt'l-rph{_:n!.4
biochemical changes in cancer cells, carcinogenesis, carcinogens
iur'i:anccr— oncogenic markers (AFF, FFA, CEA. BHCG, Mj.r{:if;
| Jones protein, M band)
Total 6
Course Name: Clinical Biochemistry-Practical Credirs = 2 (60 houts)

Course Rationale: Studenes will be able wo understand and eritdcally dis!;nr,uf.r RN

organ funcion tests and enzyme markers.

!_u

Constraction of the Levey-Tennings (L]} graph and incerprematon of Westgard

rule
Oral Glucose Tolerance Test (OGTT)

Estimation of following profile test using the kit method

Lipid profile

MLS Curriculum NCAHP 133



A Toglyeendes

b, Cholesterol

¢ HEL
4. Benal 'onenion Test

. Urea

b, Uric acid

c. Creadnine
5. Liver funcuion test

i, Tertal Protoin

b, Albumin

¢, Toml Bilirubin

d. Direet hiftirubin

e, SGOT

. SGPT

g Allkaline Phosphatase

ho Unnary Bile salt, Bile pigment, urobthnogen
& Electrolytes

a,  Sodiam

b Potassiom

e Chloside

Demonstranon of the following

7. Glyeosylated Hemoplobin (HBAIC)
8. Thyroid Functdon Test

4. T3
b T4
c. TS5H

*Clinical laboratwry rotation /observation can be incorporated wherever possible

Suggested Reading

L]
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o LI Sachvanarovana — Bachewniry, Blsevies

o Robert ko Murmy et al. — Herperk Lt Biocieneitry, Tara MeGraw-Till

o MN Chatrerjee & Rana Shinde = Tt of Medice! Rincdemistry, Javpee

@ Al Gowenlock — Fanp 't Prisaies Cineal Braclwpriry, CHRS

o MNader Rifai et al

Saunders [/ Elsevier

Conrse Mame: Biostatistics and Research Methodology

Credit 2= 30 hours

'.i"J'u'.-".: Tesibwnd of o hwscal € lwuiitry  and Madeawrdsrs [ h]{:{uu.-l..ﬁh.

Course Ratonale: Stodents will wnderstand stavsueal concepts and research methods

applicable vo laborwry sdences and be able to analyse and interpree data in clinteal research,

Learming Outcome; At the end of the course, students will be able to

o Understand basic concepts of hiostatsocs, ncluding oypes of dat, measures of

central endency, and vasabiloy

o  Demonstrate knowledge of sampling rechnigques, study designs and data oollection

methaods

&  Apply appropriate stasstical methods o analvse and interpret health and biomedical

data,
.
| Unit | Tupil:s H;n'r.
I Introduction to biostatistics: F‘;m::[r’r.s ;sh_sémfmunne and scope| 3
statistics, meaning of data, sample and parameter, Types and levels
data and their measurement, Organisation and presentation of da
rabulation of data, Frequency distribution, Graphical and tabu
presentation
1 Descriptive statistics:  Measures of dispersion- Range, Inter-guart 6
range, Variance, Standard deviation and Coefficient of variation
m Introduction to probability and normal distribution. Norp 3
distribution - charmcreristics of normal distribution
,..- v B i,
e =
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v Sampling methods: Need for sampling and the advantages of samplh 3
over complete enumeration, Samplng and non-sampling e

Probability and nonprobability sampling method:

v | Measures of relationship: Correlation — need and meaning, Rank org 4
correlation, Scatter plot, Simple lmear regression and prediction

Vi - Tcs.ting of slgniﬂﬂ:a"nue: l-l],-fj:;mhez-;is, Mon-Farametric test- Ehi-squat. t
t-lest. ANOVA, Mann-Whitney U test, Use of ststical software
data analysis

; Y11 | Intraduction to research methodoloagy: Research methodology, r:s:m;! 5

design and review of hterature, Different methods of data collect
I

L | and data sources |

Total hours 30
[ ]
.
Suggested reading

o 5P Gupta— Seetishiva! Metbods, Sultan Chand & Sons

e Bk Mabajan = Methdalr oy Brocdfedier fir Mediad Sovalowts, Javpee Brothers Medical
Publishers

e  Himanshu Tyagi — RPC Beadtaticher, CRS Publishers & Distriburors

o  World Health Organisanion (2000) — FHealth Fesearch Metbodsdogy: A Cemide for Tresining in
Birewreh Methods, WHO Press

MLS Curriculum NCAHP 13—
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Course Wame: Cyvtology and Histopathology Credit: 4 =60 hours

Course Radonale: Stdenrs wall |:¥|="i.|."|r|r1- a I:“-::-'.1'||'|nr4,"|11_:‘|.'t.i'|.'4_' |_|r|{k*r~.r_n1|:|'in=._r| of the
principles and pracoces in Cyveology and  Flistopathology:. Students wall also learn
alsout rhe OISR aof lab YA RIS, Hpﬂcimq:n crllestion and Fnﬁc{:ss‘iﬂ:;r'_ q:1.1|::|||_'||._!;ic.|'|
and histological wechniques, rouone and specal smining methods, and  the

interpretaton of cellular and rissue morphology,
Learning Outcome: At the end of the course, students will be able o

o LUnderstand the principles and wechimques invelved in the preparation, Axadon,

processing, snd stining of ossue and {'}'lulugic:ul. speeimens

s Demonstrare proper echniques for specimen collection, labelling, and handling

t preserve diggnosnc qualing.

# Perform coutine and special staining techniques used in histopathology and

cytopathology,
Unit Topics Hours
I Introduction to Cytology: Definittion of cyvtology, organisation 3

cytology laboratory, Types of cytology, Crytological sampli
techmiques, Sample acceptance and rejection criteria, fixatic
reception, processing, and mounting of cviological specime
Quality control in cytology

1 Exfoliative Cytology: Cervical cytology, Fluid cytology-Unna 10
tract, Respiratory system, CSF, Body fluids. Sex  chromal
demonstration and karyotyping, Vital staining for sex chromat
Aspiration cvtology, Cytology staining techniques- PAP, MG
Shorr's stain, Aceto-orcein stain

11 Automation in Cytology: Ligquid-based cylology: pnneiples a 5
preparation, Molecular cytology, Cell block technique

e [ :
ﬁ\- 2 adi
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Y

¥l

VIl

mtroduction o histepathology laboratory: Definition of biopsy a
autopsy, Types of tissucs received, Stormge and documentatic
Steps m tissue preparation. Grossing procedurgs. Handling o
lissue specimens, Quality assurance

Fixatves: Definition and classification, Qualitics of ideal fixativ
Common fixatives used, Methods of Dixation, Methods for reanove

exorss hxative

Tissue processing: Definiton and methods of decaleification, aci
contaming  decalcifying fhuds, determination of endpoint

decalcification, steps in tissue processing - Dehydration, cleanr
impregnation. Embedding moulds and meda, Auatomated tiss

processor: parts and working

section cutting: Defimtion and classibeation of microtomes, Ci
and maintenance of microtomes, Microtome knives and sharpeni
techniques, Automated knife sharpenci, Disposable bladi
Requirements and process of scction cutting, Adhesiv
preparation, Cauvses and remedies for improper sections, Froz
section-Importance, Technique, Freezing microtome and cryvostat
Routine staining techmque: Theornes of staming, Defimnons: d
mordents, alum. Classification of hasmatoxylin, H&E staining a
rapid techmique, Automated stainer, Mounting medi
classification, preparation, purpose. Immunohistochemistr

Tissue preparation and staining, detection of anefacts and remedi

MLS Curriculum NCAHF
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B4 Special stmns in hiswpathedogy- Principle and use of staim 7

procedure

a

Mucosubstances: PAS, Alcian Blue., Colloidal in
High iron digmine, Mayer s Mucicarming
& Conneclive tsspe: Vangicson, Masson's Trchrome
@ Reticulin fibres: Gomort's silver, Gordon and Swee
> Elastic hbres: Verhoff's stam
o Pigments and minerals: Pearls Prussian bluc
o Microorzanisms: AFB stain
o Amyloid: Conge red
o Lipids and fats: Oil Red O
¢ Metachromatic staiming: Tolmdme blue (froz
section
X Museum Techniques: Specimén mounting steps, fxatiom 3

specimens, Museum technigue steps

Total hours Bl

Course Name: Cytology and Histopathology Practical Credit: 1 =60

hours

Course Rationale: Students will gain practical knowledge of techniques vsed in Cytology
and Histopathology laboratories, incloding specimen collection, preservation, and processing
of vanous cytological samples, They will also leden to perform roudne and speeisl staining

procedures and identily chromosomal abnormalides
1. Demonstrate recerving, handling, and labelling and specimen rejectuon eriteria
of eywological specimen.

2. Fine needle aspiration cvtology

Y
— 1

{
A—ﬂ-ﬁfﬂ.;h_ o e
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A

2

Preparation of Bxacves fnosvtoloey labomeory and Sxation of evioleseal specimens
p ity ! ) - B
Dl'.'m‘rl:lﬁ:rﬂ'[l.' E!.'TI1|£F1.;|EJ1 ETI'Ltl]ﬂl:l-l Fi';.'ﬁ-'l.‘l"&"ﬂ?l'; Kl

Demonstrate specimen processing in eviology — Gymaccological, Unng, Body fluids,

Crrebrospinal fuid (CSF), spumm - Licuid-based cyrolopy:
Prepatation tor Fapanicolaoo (Pap) ston

Demonsrrare stning - Mav-Cirunwald Gremisa (MGG) stamning, Myeloperovidase
stairing, Sudan black B (3BB), Nonspecttic esterase, Per lodic acid Schifl smining
(PAS), Neumophil alkaline phosphatase (NAP), Gabbetd's modified Ziehl Meclsen

TR
Chaality coniral ina cytology laberarory

Demonstrate the preparation of fixatves- 10%, Newtral buffered formalin, Formsl

Saline,

10, Demonstrate preparadon of decaleifving fluid - Gooding & Stewart's fluid

11. Perform the tssue processing — fxanon, debwdranon, cleaning, impregnation

12, Demonstrate the procedure for knife sharpening - Honing & seropping

13, Perform secaoa curting of dssue biock using @ micronome

14. Haemarosyhin and Eosin staning

15. Perform mountng of the stamed section

16, Demonstrate staming tor curbohydrates, ]i.FIIIL‘Iﬁ. amylond  collagen, reticuln, elastic

fibires, pipments, and Acid Fast Bacillus (AFB).

17, Demonserate immunohistochemistry techniques, Bneyme histochemistry-ciagnosuc

applicanions and the demonstraton of phosphates, dehypdrogenases, oxidases and

peroxidases

¥Clinical laboratory rotation fobservation can be incorporated wherever possible

Sugpested Readings:

Bancroft, . 13, & Gamble, M. (Eds). (2008), Thary and practios of bistodgical techniques,

Elsevier health scences.

koss, Lo G., & Melamed, M, R (bds). (2006}, Kox' dispmedtic opfelogy and iy
Bistapiaihiagic bases (VoL 1). Lippincott Williams & Wilkins,

Rammkeishoun, 5, & Sulochana, K. IS (Eds). {EU‘iEj.Lﬂiu\:m' el dzboralory
techmiguer, Javpee Brothers Medical Publishers F'!.'I-gl_:l':" ll. w;"\_— i_:.-_'_f' )
""ll—i—_..
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Lynch, M. [, & Raphael, & 5. Lynch's Medical boratory webmology.
Baker, E 1, & Sitkveron, R. E. 2014) fetradicvor o seedicad laborafory fechRmiy.

Butterworth-Heinemann,

Ross, LG oand Melvmed, MR, eds., 2006, Kesr sllwpwastne opfalogy amd str Sfabatfolany
Bazer [Vol. 1). Lippineon Williams & Wilkins.

Mayale, R.. & MNavak, R (2023 Revten of Postonaduinte Patbolsgy (Syemdc Pirtbolgy): Tuo
ideaame Set. [P Medical Lid,

Carson, F L., & Cappellane, C. H. {2000, Historechnology: A self-instruetional mexe
(drd ed.). ASCP Pross,

Curran, K. €., & Crocker, J. (2000). Curran's arfas of histopathology. (Ve Tidlk).
Sacthana Vishwakarma (2017), Edidon . 1/e, Technigues in Histopathology and
Cytopathalog:

Cibias, E. 8, & Ducarman, B 5. (2003), Cytadbgy: Diggrostic privciples and clinsad correfiter,
(rulf Professional Publishing.

Course Name: Applied Pathohiology Credit = 4 (60 hours)

Courae Ratonale: This course provides an in-depth saudy of the eellular and nszue-level
mechatisms that underbe disease processes 1t covers key principles of cell injory,
mflammation, healing, immune pathology, and nseoplasia, with an cmphasis on

histopathological changes and their chinical imphcanons.
Learning Outcome: By the end of rlns course, srudenes sill be able to

e Underseand the fundamental concepts of discase processes, mncluding el injory,

inflammation, repar, and neoplasia

e LExplain the mechanisms of cellular adaptation, degeneration, necrosis, apoprosis, and

other pathological changes.

Apply knowledge of peneral pathology to interprer basic histological findings and
lahoratory resulre relevant 1o common diseases,

Unit | Topics Hours
L ..--"""‘b.. I.f"l f
- Nl b
- Ih'lr‘_.r"r\rdr "'-_.-J
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I

| Introduction o Pathobiology & Cell Injury: Defimtion and scopi 8

pathology, Cellular adaptations: hyperirophy, hyperplasia, atroj
metaplasia. Mechanisms of cell injury: phiysical, chemical, biolog
Morphalogy of reversible and irreversible impury, Cell death: necn
{types). apoptosis, Intracellular accumulanons — Lipids, cholest
protems, glveogen and pigments; examples, Pathologic cufeificanis

Types und examples.

Inflammation and Repair: Definition and symptoms, Al
imflammation: signs. vascular and cellular events, Chemical medi®
of imflammation, Chronie inflammation and  granuloma format
Healing: Regencration and fibrosis, wound healing stages, fadg

affecting wound healing

11

Hemodynamic and Tmmune Disorders: Edema, hyperes
haemoerrhage, thrombosis, embolism, infarction, Difference betw
transudate gnd exudace, Shock: types and pathology, Hypersensiti
reactions ([-1V). autommununity: examples (SLE, rheumatoid arthy

Bhabetes, HIW. Tuberculass

Neoplasia; Definitions and nomenclature of tumours, DifTered
between bemign and malignant tumours, Hiswological featn
anaplasia, differentiation, iavasion, carcinogenesis: chemi
radhation, and wviral. mode of twmour spread, Clinical aspects
neoplasia, grading and stages of tumour, Tumour markers and

diagnosis (AFP, PSA, CEA, etc.)

Infectious and Parasitic Diseases:  Anthrax, Whooping Co
(Pertussis), Candidiasis, Amoebiasis, Malaria, TORCH Compg
Hepatitis type laboratory diagnosis. Pulmenary tuberculesis and

ﬂiugnnui_-i

Total
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Course Name: Applied Pathobiology Practical Credit: 2 =60 hours

Course rationale: The course will badge the diagnostic foundation of disease mechanisms

incloding anatomy, physiology, and oierobiolowy, The course emphasizes the integraton of

clinical knowiedpe with laboratory practice, enabling smidents w0 understand how cellubir and

nssue changes rellecr disesse processes

Basic interpretation of histopatholopical shides {normal vs discased dssuc)
Microscopic ldentificanon of Cellolar Changes: (i) Hypertrophy, (i) atophy (i)
dysrroply

Microscopic pattern recognition in (1) nflammaton, (i) neoplasa, (i) necross
ldentifeation of pathologieal feareres i pross specimens: (i) bver, (i) long, (i)
kichmey, (i) hears, and any other organs

Correlanon with chnical symproms and microscopic maging of discase- case based
stuchics

Reporting practice in kistopathology and cymlogy (mininwm 15-20 differsnt case
studies ¢an be incorporated],

*** If the Instmates are having linuranons with hiclopteal samples educanonal shides

are reachly available which can help them o learn the basic needs of the practcal

The rematning hours can be compensared by clinical Tab rotatons,

Suggested reading:

Maohan, H. (2015). Textbook of pathology. Jaypee Brothers Medieal Publishers.

Kumar, ¥, Abbas, A and Aster, | (2020} Robbins and Corman Pathologie Basis of

Dizeazes 1hh Edidon, Elievier

MOHAN, Harsh, (2013). Pathology Pracocal Book. New Delhi: Jaypee Brothers
Med:cal,

Klaw, B C (2014). Robians ard Cotran atlas of pathology. Elsevier Health Scicnees.

Godkar, P! B, 8 Godkar, D P (20006). Tectbook of madion doberarory fecbnodsgy, Bhalani
puhlishing house,

L - LY - B
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SEMESTER VII & Y1l
Course Mame: Inrernship Credit HE (1800 hours)

Course Rationale: ‘The nternship provides & stroctured rransition trom theosgoeal
understanding 1o practical competency in medical liboratory sciences It suppores the
development of technical shlls, ethical responsibility, and professioml identity,
preparng - students to funcdon  mdependently and | collaboratvely in chinlcal

laboratores and research BERTITEL.

By rotating through specalized disciplines, students decpen their andersmanding of
disgnostic procelures, aytomation, specimen handling, and  bealthcare warklows,
This experience fosters cancal thinking, inwerdisciplinary collaboranon, and readiness

Fesr national /ghebal healtheare emvironments,

Internship Duration: 12 months (Semester VI & VIII)

Schedule: 42 hours/week ( 7 hours/day , 6 days /week)

Learning Qutcome

preanalytical phase - Safely collect; identfy, and manage clinical specimens,

follow proper safery precaunons
Conduct clinical nvestgations and interpret findings
Perform equipment qualicy control and resolve technical issucs
Manage docomentaton, communication, ethics, and reamworks
Demonstrate leadership and entreprenewrship in lab envirenments
Write and critique scientific literature reviews

Internship Rotation Suucture & Competencies

|
=
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Area D uwrailon| Competencies
{months
Pathology 2 Sample provessing, :-.I.HIHI:g eryosiat handling
FNAC

2

Hematology & Phlebotomy, smear reading, automation, unnalysis
Gl et el

Pathofogy

]

Transfusion Blood component preparation, donor monitormg

Medicine transfusion-transmitied discase screeming
Clindieasnl]2 Biochemical analysis, automated system, Quality
Biochemstry control

Microbiology 2 Culmuring, antitmcrobial susceptibility  testing)

media preparation, QC strains

Researchf2 Literatare review, topic formulation, manuscrip
{Tndivadual/group drafting
projects can  be

ineluded)

Internship Rotation Plan

= Posting Guidelines: Each student completes all rotations with documented
COMpetent acquisinom,

o Anendance & Conduct: Minimum 90% atendance and adherence to institutional
puidelines required.

® Assessment: MNon-CGPA contributing qualitatve evaluatons are docomented.

® Certification: Granted upon satisfactory compledon, venfied by HOD/Coordinator
and HOI.

Competency Domains for Alignment

-‘:-' e
o Bl
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Nomain Representative Competencies

Cognitive & Techmeal Clinteal reasoning, diagmostic accuracy, OO protocols

Atfective & Ethical Professionalism, patient safety, lab ethies

Paychomotor Skill-based performance, automation handling, specime
| processimge

Communication & Documentation. mterdisciplinary teamwork

Collaboratisn

Research & [nnovetion Literature review, evidence synthesis, scientific writing

Leadership &1 Initiative. mentorship, resource management

Eatreprencurship

Internship Logbooks

Da.i]:.r Tl!:ﬂEl-l:il‘Lg: Seructared eniries wath daies, tasks, and SUPCTVLSOT validaiing
Weekly Goals: Intern sets m:.ui-:m-sp:mﬁ:: rargets
Competency Checklist Per module, includes skill validanon (e, stmning, oryostar
handling)

® BSupervisor Feedback: 5-point scale on mdependence, safery, and professional
behaviar

Formative Assessment (Mon=-CGPA):

& Ohjective Strucrured Practical Examination (O5TF)
o  Mini Clinieal Evalustion Excrcige (Mini-CEX)

e Reflective Porcintios

® Supervisor Evaluaoons

&  Peer-Reviewed Research Logs

L]

Recorded Diemonstmions

Certification: Internship completion certificate includes:

® Clinical rotatdon postings and total hours
®  Esternship and research details
* Authenticated by HOD /Coordinator and HOI
®  DNNote: Degree pwarded only upon validated internship completion
1
=] (o
E ‘ ot F..r
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SEMESTER VI & SEMESTER VI LG BOCTR AND SKILL ASSERSMERNT PA

L [IWLY I'_=_'_l._ ikl | LiL' |" ik

University/College logo

University/ College Name

i35

INTRENSHIP LOG BOOK
BMLS (VII/VIIlI SEMESTER)

(YEAR)

ol | I
MLS Currleulum NGAHP - I =as"
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STUDENT'S RECORD

MWame
Semester
Enrollment Ma.

Sessinn

Signamre of Principal

MLS Curriculum NCAHP

Sigmature of Student

e #
L -
o
‘ll.__.— _r—"'
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DECLARATION BY THE STUDENT

Madam/ 5,
kB M i B S L S R B R AR A i an i ma o W) R - BF
cvemennerese DEATIOE RE@stration NG, wovvescraievon von e oo cheetiare that | huve
completed ... bours of Internship dury, ot of the asgigried ... ... hous

and bave perfonmed my duties in the hospital /laboratory as stated in my lochook

Smdents Signature

MLS Curriculum NCAHP
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(COLLEGE /UNIVERSITY LOGO)
INSTITUTE /UNIVERSITY/ COLLEGE NAME

LOGROOK CERTIFICATE

Thiv o te cerdify thad the vcondidaie Mre/f

Mo e s R R e e S T s RPN N REF
addmitted in e academic year aaiaiiiene B

PP ke st b an mam s hm e o CUCERE e Fatirfaetorsly comgpletedf Nod compileter

arl Feguireneends meniioned oo e deobeok for seovutly efgbil semertor of Bockiers of Medival Laborusiry

£

Jerrneer wﬂ'm'nlg e perved fresh oo oo i Hn Hn.rl,-::.n-'u.".-"
Laberatory,

Nigmerture of Hae Faciolty im-Charge (Bogpital) lrbaraior )
ERART

n.-:r!r

_'l-.ﬁ‘ﬁ.f.'f.l.u"..'.l.r'r' :'_l,l' e F'rll'.ln:q':l.m':.l"ﬂr.n:.l.l'.' Hely ri_."n'ﬁ':rr@,-"l::;::lﬂgﬁ.l
Mame

Do

MLS Curriculun NCAHP 2&‘ 151



53

SKILL ASSESSMENT SHEET

Huospinl/Laboratory:

Name
ate
Experiment

nif

- _
[ Observed
iAsslstedf’

! Performed

Dieparmment:

Signature of

supervisor/In-charge

MLS Curriculum NCAHP
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Chapter 5

Curriculum -Master

Medical Laboratory Science

1n

: — =4 I. .f o
. """,r e
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Master of Medical Labovatory Selence - MMILS

Ioeroduction

The Master of Medical Labowarory Science (MMLS) = specifically aimed ar those pursuing
n profossional carcer in medical laboranory solence. Tt is despned w provide ,,‘-.I'H,:{:l:qh.-'-;,:-;l
traiming both in basic scientbc pranoples of modem laborwory scienge i in (he
apphcation of these prnciples o laboratory diapnosis and management.. 1t is designed as
1 higher degree program suitahle for |_,t.1du.-:u|.'i havimg experience in Medical Laboratory
Science The program ainis oo enhance the sciemific skills of non-medieal pracluates with
ingighe into clinical prablems thar will allow chem o work in mulddisciplmary weams.

Learning Objectives:

Upnon successful completdon of the Masiers™ progam, students will

L

2

Program Leaming Chncomes ror

Following onteomes reflect the expected competencies and professional capabilides of a

Demonstrate proficiency in a comprehensive range of laboratory proceduces,

i lucling sdvaneed technigues in hemarology, clinfeal chemisiry, and microbiologry
Identify and troubleshoot issues across all phases of laboratory westing—jpre-
analyneal, avalveieal, and post-analytiesl—to cnsure accuracy and reliabilicy of resulrs.

Operate, maintain, and troubleshont sophisticated laboratory instrumenration,

applying best practices for gualiny assurance and coatmol,

Interpret complex laboratory da within the contexe of pathophyaiology and
chmeal decision-making, with a sound wnderstanding of diggmestic principles refared
[0} WACILS Orfran SUSIEms.

Contribute 1o the innovation and development of dingnostic techniques and
laboratory methedologics, supparing the advancement of evidence-based clinical
practce.

Demonstrate readiness for advanced rales in healtheare, liboratory management,
education, and biomedieal research through enhanced entical thinking, ethical
decision-rmaking, and leadership skills,

gnduarr: wpon complenon of the program:

Core Program Learning Outcomes:

1. Advanced Laboratory Comperence
Apply advanced knowdedge and rechnical skills in areas such as clinical chemistry,
hematology, microbiology, immunclogy, transfusion science, molecular diagnostics,
and histopathology.

1. Crdcal Thinking and Problem-Solving
Critically evaluate laborstory data, ooubleshoot complex testing procedures, and
apply evidence-based practices in laboratory deciion-making,

’Ajm'v&-\ ¢
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i
.

7.

10.

Research and Innovation
Resign, conduct, and mterprer tesearch stodes; contribute o scenntic kodmcledge

through research dissemination and poresnal moovation in disgnosse technigques.

Quality Management and Accreditation
Demonstrate understanding of  quality assumance svstems, accredimtion processes
feg, 150) 15189, laboratory safery; and regulatory compliance i ehnical laboraton

OPETatons.

Leadership and Managememnt
Fxhibic !-.-;ulﬁrs-hlp. stratege p|:-|n'."|1'njg. und  effecuve  Tespurce mMANaZEment  In

laboreatory sertings; supervise personnel and contmbure 1o operanonal excellence.

Interdisciplinary Collaboration
Collaborate with healtheare professionals to provide aceurate diagnosde information,

participare in ncrdisciplinary wams, and support patient-centered care,

Erthical and Professtonal Practce
Adhere o ethical principles, legal famewnrks, and professional standards in all

aspecrs of labormarory science and research.

Communication Skills
Effectively communicate scientific and climical informacion w peers, healtheare

providers, patients (where applicablel, and the broader scientific communiry.

Continuous Learning and Development
Engage in lifelong lesrning and professional development to stay current wich

advances in medical bomtory science amd ETTETEnE diagnosne techrolmes,

Global and Societal Impact Awareness
Understand the role of medical laboratory scicnec in public health, glebal healch
challenges, and the social determinants of health.

Expectations from Future Graduates in Providing Patient Care

Fumre graduares of medical laboratory sclence programs are expected o play an increasingly
integzal cole in healtheare delivery, Key expectations include:

2,

Accurate and Timely Diagnostics: Dielrvering high-quality laboratory results thas

are crtical for early detection, diagnosis, prognosis, and monitoring-of disfases.

Interdisciplinary Collaboration: Working closely with physicians, jﬁurs"rs," iin_dj.tb:r
i & - .

- F

o
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iy,

healthcare professonals to interpret tab resulrs and supporr ehinigal decisions
Patieni-Centered Focus: Understanding; the impact of labormatory findings on
patent suleomes and cnsuring test sppropnateness, especilly in personalized and
precision modicine.

Continual Learning: Kecping pace with rapid advancements in dugnostics and
aclopung moovanons that improve effciency and acoarmcy.

Public Health Conrribution: Supporting disease surveillance, outhreak
nvestgations, and screening programs, espocially in resoarce-limired setmings,
Ethical Practice and Leaderchip: Upholding integrity, ensuring patient
conibidencindivg, winl leading initatives in quality improvement, laborasory safery, and
poticy development,

Eligihibity for admission;

1. Bachelor i Medical laborarory Scence from any recopnised Indmn University wath
atdeast S0 apprerate

2, Admission to MMLS shall be made on the basis of University entrance exam followed
by inrerview: No direct Admission will be entertained.

3. Entrance cxams will be conducted based oo the syllabus of BMIS. Successful
candidates who cleared Exam should be called for the interviewr

4. Interview panel should have Dean/Proncipal/Head of the department {Chairman of
the board) Professor/ Associare prodessor and other membens as per the policy of the
insnmton whose recommendations shall be fmal For the selection of studenis

Dharation of the Prrogram

Duranon of the program i1 2 years or 4 semesters with 1540 hours of Lecrure & 000
himrs af pracncal Training.

Toral number of hours: 2240
Toral Credits: 86

Medium of instracim

English shall be the medum of instruction for all the sobjects of smdy and for
examination of the course,

Antendance:

A candidate has to secure minimuom -

1. 80% artendance in theoretical

2. BO%, in Skills training {pracocal) for qualifying to appear for the final examinatnon.
Mo relaxadon, wharsoever, will be permissible to this rule under any ground mcluding

indispositon gee.

Aseesrment:

Cognitive Assessment

srroctired logbook

Vira-voce exanunation.
Structured case presentation
Formamve asscssment
SUMITEIYE A5SCSSICnT

Case presentation

Psychomotor Assessment

4 % |
{
MLS Curriculum NCAHP (“l%-h,}::i?ﬂ{_’;. 5y
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Marks qualifying for a passing

Ciyjecove serucmired Chmeal Examinanon (O8CI
Cibjective Structured Practical Examinasion (OSPE)
Mimi Clinseal Evaluation Exercise (Min-CEX)
Direct Observation of Procedural Skills MOPS)
Simulation-hased sesesamen:

For Unlversiny exarmination subyeets: 50% i ineermal assessmenr, 30™ i wnversiny theory
exarnation, 50% in unvoeaty practcal exarmnaton and 5% in aggregare

For thesis and defence: For successtul chosis defence, the candidare wall make 2 brel
preseftation of aboor 30 minutes follised by yvwea-voce. A candidare must scoure ar lease

0% marks o pass.

MMLS Corriculum outline

Semester | —Common for all specialisations

Course Name Lectare | Tutorial | Practical | Credits Contact
Haours
Medical Laboratory | 4 ] i 4 il
Management
Cell and Molecular Binlopy 4 0 ¥ 4 fif)
Riesenrch ."'.{crhuuin:;]n:ug:.' P i il 2 adl
Biosratistics
Advanced Molecular 4 i il 4 il
Diagnostic Technigues
Digital Health 2 ] i 2 30
Technalogies
Elective Course* i i 2 Z all
Regearch Methodology & | () f] 2 o) 1]
Biostanstics Practieal
Advanced Molecular ] i . 2z Gl
Diagnostic Techniques
Practcal
TOTAL 16 é 22 4241
.,-—'_‘-\-I N
MLS Curriculum NCAHP Ko ey
——



* To be decided by respecove ingriture

Semester [1- Medical Biochemistry

Course Name Leciure | Tutorial | Practical | Credits Contact
Huomurs
Bioorganic & Biophysical 4 ] | il il
Chemistry _ 4
Instrumentaion in 4 0 il fill
Biochemistry 4
4 i il il
Ensermology & Nuwiton
4
4 0 LI i
Intermediary Metaholism
4
- !
Bicorganic & Biophyscal 0 0 ' 4 il
Chemisery Practical | 2
0 o | 4 60
Inscrumentation Pracncal
F 4
13 0 4 a0
Clinueal posting
2

MLS Curriculum NGAHP Cﬂﬂbﬂ“h{}‘j fale
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TOTAL

It

=
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22 450 |
|
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Semester IT Medical Microbiology

Course Mame Lecture | Tutori | Practic | Credit | Contac
al al % i
Hours
Essential and Applied Micrbiology 3 | il 4 il
ovstemanc Bactenolopy 3 | i 1 il
sysiemane Bacteriology practical il i 4 2 |
Medical Frtomaology and 3 1 0 4 il
Parasitology
Medical Entomology and ] i 4 2 il
Parssitology practical
Immunoclogy and Immunodiagnostics 3 I il 4 1]
Immunology snd Immunodiagnosnics i+ i 4 2 il
pracrical
TOTAL 16 4 12 22 4210
Semester 11 Hacmatology and Transfusion Medicine
Course name Lecture | Tutwrial | Practical - Credits | Contact I
Hours
Hacrmasalogy and 4 L L
Hacrmaalogical Disorders 5 [2E 1]
4 il i
Harmaosmaric Disorders 4 Gl
Applied Immusopathologyin | 4 il i
Hasmatology
+ fal)
2 0 i
Chnical Pachology 2 kil
Haermarolopy and 1] ] 2
Haemarologicsl Disorders
Practical 2 il
Haemosmtic [Rscrders i 0 2
Practical 2 il
MLS Gurriculurm NCAHP o
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Apphed Frmunogarhalogsy in 0
Hoermatelkegn: Practcal

Bl

Climeal Pathalogy Pracneal 2 | fit)
14 1 B |
Tioral X | 454
Semester [1- Histology and Cytology
Course Mame Lecture | Tutorial | Practical | Credits = Contact
. Hours
. Translational Anarcrmvand Cell i il &l

Dhmamics

14 4
Essendals of Hsmlogy i i} Ll

1 4
Essennals of Cytopathology 0 0 Gid

4 1
Cancer epidemiology and Digpeal i 1 1)
Pathalogy

2 2
Translancnal Anasosny and Cell il 0 i)
Erynarmics Practical

£ 2
Ezgendale of Hizology Pracnml il n ol

0 2
Essenuals of Cyropathology Practical il 1] il

0 2
Cancer epidemiologr and Digital 0 0 6
Fathology Practical

l 2

_ 14 0 8
Teeal 22 450
. = 1
e &
MLS Curriculum NCAHP ‘\/}V o —11
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Semester [11- Medical Biochemistry

Lecoure  Turorial  Practical Comtact
Course Name Credits Hotis
|Z.'Ii-n-'[|:JI_F_Hn-rhr.'nn:-urr'r i _ - 4 | i - i _4 | il |
linical Biochemistrr 1 # v u 4 |
Immw;;ﬁ__ e 3 4 m ] I-; { ,; —13
| Endocrinology & Biochemisiry of aging 4 0 0 4 o)
| {'.'Ii11i.|:sﬂ_1-54'ndu_-nmtn' I Practical i i | L .—' | 3 | -’l'".'l
{ Chnieal Biochemistey 11 Practcal o 1" 2 2 )
| lTr-m;nnlng_'.‘ Praetical 0 0 : | 2 | ["'[_' _l
TOTAL 1 v iy 37 420 |
Semester [T1 Medical Microbiology
Course Name Lecture | Tutarial | Practical | Credits | Contact
Haours
Medical Virodogy 3 1 1] 4 fill
Medical Mycelogy k- L 0 4 Ll
IMedical Myoology & Vicology pracecal 0 L 4 2 G0
Public Health Microbolory 3 1 0 4 ol
Public Health Mictebilogy pracdcal 1 f 4 2 Gl
Advances n Microhial [nformancs A 1 [ 4 i)
Clinical posting i i e 2 b
TOTAL 12 4 | #4 24 4350
Y
[ Al

:-' .__..-""
MLE Curriculum NCAHP g’v = 163
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Semester ITT- Haematology and Transfusion Medicine

Conrse Mame Leciur | Tutoria | Pracdcal| Credits| Concacr
- | Hours
Bliicsd Banlang ol 1 { i
rl'l.'l.ﬂ'lu ﬂl?l:ll:l'l'lil.l.(lh.ltj':-'
4 i1
Trans fusion Medicine 4 a i
4 TR
Mlolecular |'|l:rr|.le:'bJuH_}' 4 1 [N
A Gl
Advanced Haemarological 2 f 1]
Technigues
e il
Blood Bankmg and i il
Immunohemarolcgey Practcal
2 2 il
Trandfusion Medicine Pragrical ] ]
2 2 hill
Molecular Hermatolegy Pracocal ] i
2z Z hil
Advanced Huemamlomeal ] ]
Technigques Praceical
2 iTH]
14 {1 8
Trotal 22 451
Semester [T1- Histology and Cywlogy
Course mhame Lectur | Tutoma | Practica | Credit | Coniac
= I 1 g t
Howurs
Diagnostic Hismopathology (I i il
4 4
Cytologmeoal Tochnigues i {r Gl
4 4
Immunohistochemistry & Diagnostic I 0 iy
Martkers
g 4
__,.--—1.. F
==
b
—
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| Moleeudar Techmgues m i f [ 3
Hiswopathology 8 Cyeology
v 2
Diggrnosie Histopathology Pracocal 0 i fill
0 2
Cvtoligical Techaigues Pracncal 0 0 il
i 2
[mmuncohismochemistey & DRagnostic 0 {1 fill
Maorkers Pracocal
L 2
il il fill
Mobecolar Techmiguesin
Hisropathology & Cyvtology Practical 0 2
14 1 R
Toral ¥ 450
Semester IV =COMMON FOR ALL SPECIALIZATION
_ I Contact
5. Mo SEMESTER IV | Credits Hiiiits |
I Dssertaton §eie] {990
Toual 12 : 9%

MLS Curriculum NCAHP
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Marks Distribution
MMLS Semesier I (Commaon for All Specialisations)

5. Eum:l'.nuuu4 End 5-|:I'I'H:'ﬂl‘t4 Tuoral
Ma Course Nume u.sar.sm‘n:n1 E:mminaf.iunl
1 Mlesbica! Taberarory Management el [l [{Hi
2 el and Malecular Biology H 70 1
¥ Research Methodology & Biostavsdcs M I 7 1441
4 Achvanced Molecular DRapnosnc 30 Ta
Techniyues [{31
. _— B —p B -
| 5 | Dgital Health Technologics 30 l T | (i}
s 70
fr Elecrive Conrse®
: 161
. - | Rescurch Methodalogy & Bicaratistics 0 | il
| | practieal | 100
" Advanced Molecular Magnosnic 30 . 0
Techmigues 141
Semester [1 Medical Biochemistry
Continun End Toral
us Semester
5. No Couras Mame 2
assessme | Examina
Tt fion
I Bicorganic & Biophysical Chemistry A0 P 100
2 Imstrumentaton 30 i 106
3 Enzymclogy & Nusrition 30 0 100
4 Intermediary Metabolism 30 T 100
30 Ty
= Bivorganic & Biophysical Chemastry Pracucal
1
b Insrrumentacion Pesctical 30 T 100
] — .
. L "
MLS Currlculum NCAHP rao T A 6T
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1 Jdimscal eI — Ingr bwale aned wivn #l Ml ik

TOTAL il

Semester 1T Medical Micrnbiology

Trirernal | External | Total
&, Mo Course Mame

- (ESE)
ey = |
|| Esseneal and Applied Microbiology A 70 L0
o S ol . ——
3 | Syetemaric Bacerinlogy i | T 100
Il 3  Systomatic Bacierialogy pricrical 30 T 10
4 Medical Entnmology and Parasielogy Al 0 106
I Medical Entomaology and Pamzicology 0 )
3 practical o
5 Immunnlogy and lTmmuonodisgnostics k11 | 0 T
. i Immunalogy and Tmmunodiagnosoes Hh 70
| practical . it
| TOTAL 700
Semester 11 Haematology and Transfusion Medicine
8 Courge Name Continuoul End Semestd TumIL
MNa, pgzegement) Examination
Haematology and Hasmatological | 30 7a S
1 Dhiscerrlers
al T 100
2 Haemostatic Disorders
X Applied Immunopathology| 30 70 100
Hacmatalogy
LN atlf_
MLS Curriculum NCAHP I' 168 -~
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I £ gl I i
4 Clinieal Patholagy
1 M T
Hoemarology and  Hasmamilomcal
5 [Msorders Pracacal
) 1| 1
i} Haemmostatic Disorders Pracocal
1 Applied Immunopatholoegy 30 EL [ 1]
Haomagology Pracogal
B il .‘i1.ﬂ'|_
| 8 Climseal Pathologey Tractical
T
Tenal
EMNO Conrse Marme Contimu| End Taral
s | Semest
ARKESRITY er
EE Exaimi
nAtion
I Transhitbonal Anstomy and Cell Dyvnamecs N T 16
g Eszenmals of Hiswology 3 T 1100
3 Essentals of Cywopathalogy 30 T 1
4 Concer epidemiology and Digital Pathology T T 140
=t= — 4
3 Transladonal Anstomy and Cell Dvnamics 0 10 o |
(¥ | Essenials of Histoblogy Practical ET T 100
|7 Essentials of Cyopathology Practcal U T 160
| B . Cancer epidemiology and Digital Pathology W T 100
1 | 1§ ] L1 . ;
TOTAL
L
Semester [ Histology and Cytopathology
Semester [T1 Medical Biochemistry
-|—--'-'-'I

MLS Curriculum NCAHP




Continu’ E n d| Toul |
B oW s Bomwesier
E. Nl,l. cﬂmﬂ CLALTRT | .
assessm | Examing ‘
et tiamn
I [ .
| Clincal Babchemiseey 1 0 L (HE
2 (linical Binchemistry 11 3 o 140
A i liogy zi Tk W
4 Enclucnnelogy & Bochemi=tos uf aging | 0 kL 10K
|5 lirtical Biochermistey | Pricrical 30 7 0
i | Clinical Binchemiscry T Pracrical A i L
7 | Tmanolosy Pragucal bl To 1001
| TOTAL 740 _
Semester [IT Medical Microbiology
- Intern Extern Tntn;
5 . al la Il
Courae name |
Ne | (ESE)
I
1 Medical Vieology # 70 {100 |
3 | Medical Mycokos 010 g |
3 Medieal Myeology 8 Visalogy pracnical n 70 100 |
3 | Pubbe Health Mrcrmbanlogy A T 100
5 Public Health Microbiology peacticl 0 (70 ciim
G Advences in Microbial Informancs 30 70 00
Clinical prsting — log book and viva A0 T 10
7
;I = ::—-: e )
C‘.-_ IH L=k C:i.u-.'r
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P

TOTAL Tk
Semester [I1 Haematology and Transfusion Medicine
Course name Continuous End Semester Total
A5SCESITICIN Examination
1

Blowes] Banking and Immunohemalogy 30 i 10
Transfusion Medicine A ™ 1061
Molecular Hemamology ki i 101
Advanced Huematislopmeal Technigues WU N T 108
Biood Banlang and Immunchemarology 30 7 10K
Practical
Transfusion Medicine Praceicsl 3n T % 10
Muolecalar Hematcdogy Peactical 30 70 10
Advanced Huematologicnl  Techniguef 30 70 10
Pracrical

Teml ROl
Semester [11 Histology and Eytupmhnlug‘_!,r

Course name Continuou End Total
s Semester
assessme | Examinati
nt on
Ll
k!
MLS Curriculum NCAHP ——TT1



Diagnostic Histopathology

ag 70 100
winlogical Techniguas
Sl TERRn 30 70 100
Immunohistochemistry & Diagnostic
Markers an 70 100
Malecilar Techriques in Histapathology &
Cytology 30 70 104
B tic Histopathol Practical
agnastic Histopathology Practica 53 70 100
i i I
Cyiological Techniques Practical i ! 5 160
Immunohistochemistry & Diagnostic
Markers Practical 30 70 100
Molzcular Techrigues in Histopathology &
Cytology Practical 30 70 100
TOTAL a0o
g Continu nus:l Fnd Total
EH " Course Name assassmant Semester
[ F . Examinati
, 1 Dissenation viva 100 200 300
'2 | Dissertation Logbook | 100 200 300
| | =
|
| Total _ who

MMLS SEMESTER IV (COMMON FOR ALL SPECIALIZATION )Credit
Distribution - Each semester woukd consist of a minimum of 22 credits. The credit
distribution hours for Lecture, Tutodal, Pracoeal, and Clinies are as follows:

Credit Details:

Lecmre [/ Tutorial: 1 credit = 15 hours: Practical: 1 credit = 30 hours; Clinical/ Lab
Posting: 1 credit = 43 hours

Credic Includes: L — Lectares, T- Tutorals, P- Practcal

I’m_‘_\‘:l o
MLS Curriculum NCAHP ~ Co 172
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Peost gradiate Progeam Reguiremnents: A mmimum of 88 credivs is required for the MMES
A program of 2 vears duration, inclusive of six months rescarch dissereanon.
Promortion Criteria to higher semesters:

The elgihility for proamosion 1 the nexe academic year is subject o securng the minimmam

acaclermic performance as specified below

o  [irsr to second year: a nunmimum of 7% of the credits at the end of the Grst year

(includes first and second semester)

o Studeney wall be ehgible tor imternship research dissertaoon only afier successful
complenon af the ennre coursework, 1e. 100046 credits 1o be accrued by the end of

the third sEmester,

The student must complete all the coarsewark requirements within a maximum of double
the program duranon, For example, 1n a 2-year program, all the academic coursework needs

1wy be complered within 4 vears, Failure 1o do so will resule in exit from the program

MLS Currieulum NCAHP 173
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Semester -1
Medical Laboratory Management Credit = 4 {60 hours )

Course Rationale; This course will enable the student 1o manage resoarces, understand and
follewe GCLE, minimize érrors, implement and muainedin quality control mueasures, maintain
equipment and promore a safe working eénviconment, develop good communication skills,

foster team work and develop leadership shills |

Learning outcomes: At the end of the course the student should be able o
s Undersand the need for efficent and effecove hboratory operatons, mchading
resource allocation, personnel management, equipment and reagent purchase and
R ENANCe.
o Comprehend knowledpe of relevant repulacions, standards, and best peactices for
overall improvement of laboratory services for patent care

Unit  Topic Hours

| Principles of Lab management: Financial management, humi 6
resource management and space and lacility managemer
Organisational structore of lab. Taboratory design: function
components of laboratory, Various types of laboratory. A standardize
clinical laboratory set up, Factors affecting productivity of
laboratory
Training of technical staff in Clinical laboratory: Areas
traming. Rele of Iab supervisors in tramang. Job desenphion
various levels, Hands on approach to various laboralory priaclice!

— = ——

2 Worli- Flew of a Climcal Laboratory — sample I'E'.‘-ﬁpt:i'clj‘t
registration, barcoding . centrifuging , sample processin
result checking, result release, sample storage
Seope of laboratory services

1

MLS Curriculum NCAHP 174
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3 Goood Clinical laboratory practices (GCLP) 8

o Standard operating procedures (30P): miportance o
SOP% in a clinteal laboratory

e Laboratory personnel: Role of lab persennel in s medic
Laborarory

® Laborstory sample mansgement: reguest fom,  samp
labelling, sample  register, sample storage, samp
disposnl

& Labomtory equipment @ Equipment procurement ar
evaluation. Details of specific instruments / devices T
analyle estimations (routine chemistry,  hormone
tmmour markers, electrolytes, drugs, metals, blood gase
amino acids, )

& [Laboratory reagents and Kits | Procuring kits ., inventor
storage. validation

4 Laboratory errors : Root cause analysis and CAPA ( comectiy B
action , preventive action)
Phases of errors m clinical Laboratory testing process
= Preanabytical vanables
> Analyiical variables- Use of stable reference matenal
calibrators & controls, LT charts and Westgard rules.
Standardization © Calibration processes: Calibration of bas
equipments by Iaboratory personnel. Calibration
methods-colonmetnc and enzymatic,
= Postanzlytical variables : transfer of results, documentatio
competence and various laboratory processes

Total Quality management: f
= Fundamental principles. TOM framework
> External Quality Assessment Schemes
(= Intermal QC Procedures , Use of Intormal Quality C::rmrg
|  material. Care and procedural steps in recomstitution o
commercial conirols.

& | Biological Reference Intervals: Definition. Establishmer 8
: Validation of  reference intervals. Diagnostic efficacy. I
| Decumentation in Laboratory/Mantenance of records: Patie)

entry registers, Procedure manuals, Registers of Rﬁagcni
consumables and accessones, quality control data, patient da
and all relevant labh records

=l

Clinical laboratory informatics : Computer basics. Waol 4
processing, spreadsheets, data-base, graphics, statistic
Laboratory Information Systems (LIS).

MLS Curriculum NCAHP AT TV — 175
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1]

Laboratory Acereditation and Audit -~ 150 guidelines | NAR 6
15189 standards, Audit in & Medical Laboratory:  Introductic
and Importance, Responsibility, Planning, internal audi
Horizontal, Vertical and Test audit, Frequency of audi
Documentation, Overview of 1C1 & CAPR

Public relations: Dnterpersonal skills at work place, communicatic 4
with paticnis. Lesdership management, conduction of scminar an
CME programs, pecfomonce appraisal of staff. Laboratory approach
paticnl  commuanity, paticntehmician foedback  forms, Hospit
organization and interactions between the laborstory service and the rg
of the haspital

i Risk Management and safety measures: Safety responsibibiv 4
emplover and employee - Safety in a clinical laharatory; person
protection, Laboratory hazards, Laboratory safety- fue, chemice
clectrical, radiation, Laboratory mfecnon control, Hazardoy
waste and transport of Hazardous material, biomedical was

I management, HIV: pre- and post-exposure guidelines, Hepatitis |
& C. pre- and post-exposure guidelines, drug Resistal
Tuberculosis,  Meedle pnck injury and followup, Accide
documentation and investigation

Total bl

Suggested Readings:

3

i g

MLS Curriculum NCAHP

Machillan, I, & Lewandreosska, KB The Chnical Laboratones.
Chou, T (20073, Hermy's clinical disgnosis sod management by liboratory methods:
JAMA, 297716, 1827-1833.

Rifai, N, {2017, Taety Tentluok oy Clwical Chessiitey and Mudeoular Diagnestics-E-Boaok: Tielg
Texctbank of Climired Clreanivtry and Malecuiar Diapectics-E-Beak, Flsevier Health Soiences.

Mrinalini Sant (2022) Textbook of Medical Laboratory Technology 2nd Edinon 2022 .

Godiar, B B, & Godkar, . P 2006). Tedtback of sedica dateratary techmadogy. Bhalam
publishing house,
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Cell and Molecular Biology Credit = 4 (60 hours)

Course rationale: Moleculir Biokopy knowledge @ essennal for 2 Medical Laboratony
Seience scholar #s it provides the Foundation 1o the professional in understanding the latese
techmiques in Biorcchnology: T empowers the graduare w use advanced rechnigues in disease
diagnogsis and progression and also 0 analyzing genepe miformation which expluns genetic
and molecalar basis of many diseases affecony mankind

Learning ohjectives: At the end af the eourge students will be able to
» f_"nmprcl'n:n:l - |.‘|-E11-I'|1 LI:I'I{I.I.'F!-:I:!-I.T\:]iHl: of fundamenals

s Lnderstand and apply  techniques for disease diagnosis with extreme accuracy
and precision

o Develop rescarch amimade that can further help in developing newer techniques in
molecular Biology

UNIT TOFPIC IN DETAIL

| Basic concept of cell structure, function and processes 6
a) Cell organelles and their funchions
by Cell division, cell cvele and apoptosis

2 | The Central Dogma of Molecolar Biology-transfer ¢ 12
| genetic information from DNA to RNA o protein synthes

& DNAreplication

¢  Transcription-the process of transcription, inhibatic
of transcription, reverse transcriptase, po
transcriptional modification

® Translation- the process of translation, po;
translational modifications like folding

| glycosylation etc.

® Inhibitors of protein synthesis

Gene expression-regulation and sigmificance (i)

In sim hybridization-to study gene expression patter 6
localize gene amplification, gene location

T

Concept of gene switching, gene transposition, somat 8
recombination

Lh

MLS Currieulum NCAHP [ 177
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& Cell calture: Introduction, significance, cell culture lah 12
imstrumnents, Aseplic technigues. Media preparation an
filteraticn for cell culture. Media composition an
supplements, types of cell culmre- primary, secondar
Adherent, suspension cells, commonly used cell lines, ce
cultare procedure, contamination in ¢ell culre lal
brosafety levels, ethical issues.waste disposal

T Hasic principles and applications of molecular technigues | 10

. ® Hecombinant DNA techneology: Restrictio
endonuclease, DNA ligase, vectors. chimer
molecules, cloning, gene hbrary, cloning strategie
in-situ hybridization, bloer technigues an
apphications, RFLP, Gene therapy, Tran genesi
DINA finger printing, DNA sequencing, FCR.I‘-'N:
probes, hvbridoma technology.

L
.
Suggested books
1. Veer Bala Rastian (2015) Principles (Of Molecular Biology
2. Wilson, K., Hofmann, A. Walker, ]. M, & Clokie, & (Eds.). (2018}, Wilson and
Walker's principles and technigues of hiochemistry and moleealar binlogy. Cambridge
LT VETSIEY press
3. Satysnarayana, L {201 3% Biochemistry. Elsevier Health Sciences
4. Lodish, H, F {2008, Medecular cell hi.l:hha!-_l:r'. Macmillan,
5, Hurr_l, G 2009, Gell and muolecalar 1;|ia:r|l’rg].lz COCCfE and |::l|:|:l|_—ri.l':'.|’_'|'|[5. _fl'_'ll'.l:l'.l 'iu."'i"j];_-:..' &
Soms,
i f
'f-'-._.ll-'-"‘- (_:.-:-H} | 2
C O\ 2w Gyl
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Advance Molecular Diagnostcs Technigues Credit =4 (60 hrs)

Course rationale:  This course provides studenss with a comprehensive underseanding of
the advanced molecular rechniques and enable them o apply advance methods 0 the

dingnosis
Lt:'lrl!'llll'lg outcame: At the end of the course studenes should be ohle o
o comprehend knowledge and clinecal skills of molceolar [cchn;cpbr:s

e Ulse aeccorare and advance c_H::;_rln oEtie tonls

Unit  Topics Hourrs

I Principle & Role of Molecular Diagnostics: Basic prninciples| 8
molecular diagnostics and organizations of molecular diagnost
 laboratory. Role of molecular diagnostics in present diagnostic e
Ethical issues related to molecular diagnostics, future of ml::llf:cu
| diagnostics, Historical aspects advantage of DNA over traditiol

[ serology.

I1 PCR and its modifications: Principle of PCR, types of PC 12
Primer designing, Reverse Transcriptase-PCR, Real-Time PC
Inverse PCR, Mulitiplex PCR, Nested PCR, In situ PCR. Lor
PCR, PCR-ELISA, arbitranly pnmed PCR. Applications of PCR!

| Diagnosis and research.

PCR modifications: Ligase Chain Reaction, isotherm

amplification, nucleic acid scquence-based amplificari

(NASBA), transcription mediated amplification, stra

displacement amplification,

specimen collection, advantages and disadvantages of techmigu

key factors affecting the performance and reliability.

MLS Curriculum NCAHP 178
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Immuanocytochemistry— principle and technigques

Ouantitative and Qualitative estimations: Protemm stabil 12
denaturstion; ammmo acid seguence analvsis, Hvbndizat
technigues — Southemn, Morthern, n-situ (including FISHY), h
probe  assay, mMICrOLITAYS types and applications; Profe

extraction and anmalysis (including PAGE and 1ts  vanation

[ Weatern Bliot

Instruments and Technigues: Spectrophotometry. HPLC, M 12
ELISA, Chemiluminescent, FIA, Flow cytometry, and speci
applications; Electron microscopy and its applicatia

Immunochistochemistry, Immunoflourescene

Recombinant DNA technolegy: Restniction endonuclease, D* 8
ligase, vectors, chimeric molecules, cloning, gene library, cloni
stratagies, iand applications, RFLP, Gene thempy, Trangenes

DNA linger printing, DN A probes, hybridoma technology

| Definition, application and advantages of Genomics, Nei 8

pengration sequencing technology, Proteomics, Transeriptomi

Metabolomics

Taral il

Advance Molecular Diagnostics techniques Practical Credit = 2 (60

hrs)

Course Ratiohale: Stadents will gain practical skills necessary for vanons laboratory

echniques required for the moleeular diagnosis

1

DNA Isolation

2 RMA Tsolation

MLS Curriculum NCAHP
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3. Polymerase chain reacrion
1. PAGE
5 EEISA

1.  Demonimation of western hioe

|

HPILL

8. Spectrophotomerer analysis- pretein Analysis
9, lmmunohistochemistry

10t Demanstranon of electron micioscope

*Clinical laboratory ratation fobservanon can be meorporaied wherever possible

Suggested Readings:

1, Wilson, K., Hofmann, A, Walker, | M, & Clokie, & (Eds). (2018). Wilson and

Walker's Pn'nmpl:s anil 1t|:|1niL|u-|::. of bigchemisory and moteoular 11ir||ug:,'. E;J.mbrhlgn:'

UNIVErSIEY Press

I3

publizhing house,

Godkar, P B, & Godkar, D F (2006) Tescbook of srdivad faboragory secluody. Bhalani

3, Carson, 5, Miller, H. B, Stoupm, M. C., & Witherow, Du 8 (2019, Modendar bisfory

techiigives: & clarriany lnforatory maneal Academic Press

4. Tagu, D, & Moussard,  (BEda) (2006, ']".-.-hm'.j.-:.-.rr Jfar matecadar fealagy, Science

Publishers.

o

labpraforian. Springer Science & Bosiness Media.
f  Greene, ) (Bd.) (1998). Beesilvnant DIA provcgpdes and peethodolages, CRC Press,

MLS Curriculum NCAHP

Coleman, W. B, & Tsongals, G | (Eds), (2007). Mebodar daguerder. for e oimee!
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Diigiral Health Technologies

Credit = 2 {30 howrs)

Course Rationale; This course aima o eouip smedencs wich foundanonal koowledge and
|
pracacal insighes s the application of digial bealth technologes wn the medical Taiboratoery

sctting, Understanding  the eourse will make stodens eompetvnt in vinderstnding  and

incgraring  chese technolopies essential o enhance dingnostucs, quality assurance, data
MENLMETIICNT, anl RACIENT CAare,

Learning outcomes: At the end of the course the stadenr shonld be able ta: 1. Understand

dipital technologies shaping medwcal laboratory practices. 20 Apoly dymtal tools for lbormacsey

data management and |::|u:|.|:i¢'. eontrol, 3.3 Explore Al and machine learning in |H.hu1'".]|!u-rf.'

dugnostics. 4.) Assess the role of teichealth and remote diagnostcs in laborarory medicine

5.) Evaloate digital health standarcs, dara securiny and regulatory considerations,

Unit

Topic

Introduction to Digial Health in Laboratory Medicine: Definitiol 6

and scope of digital health, Evolutton and historical perspective
Current  healthcare, big data, and machine leaming, ortificia
intelligence mm healthcare applications, predictive analytics 1
healthecare, WHO classification of digital health interventions,

(B8]

Artificial Intelligence and Machine Leaming in Diagnostics: AT i
hematology: anromated WBC differental, RBC morphology,

Al n histopathology and cytopatholagy: image classification any
wmor grading, Al in microbiology: colony morphology analysis
resistance prediction, Al in biochemistry; predictive analytics fron
lab trends (e.g., sepsis prediction), Al in molecular diagnostics
variant classification and pathegemcity prediction, Dagita
Epidemiclogy and Health Surveillance

connectivity, data platforms), Role of laboratory medicing in remol

Telehealth medicine: Definitions and distinctions: Telehealth v4
Telemedicine vs. Remote Patient Monitoring, trends in telemedicing
Types of telehealh modalities: synchronous, asynchronous, an
hybrid, Cnmpu:meﬁn; of a telehealth ecosystem (software, devices

monitoring {(¢.g.. chronic discase managementy, Al Applications i
Remote Patient Monitoring, Mobile Health (mHealth) and Healt

Apps

MLS Curriculum NCAHP
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4 Digital Health: Definition and scope of digital health, Ke 6

stakeholders: healthcare providers, patients, policymakers, [

developers, Global and national digiml heabih strategics (e.z., WHC

Digital Health Strategy, NDHM India), Digital health ethics and dat

goverrance, lectronic Health Records (EHR) and Laborator

| Information Systems (LIS) Structure and function of EHR systens
Dara secunity and patient confidentiality, Clinical decizion suppo

[ systems (CTISS) integration with LIS, Case studics on digitized la

workflows

5 Ethical and legal challenges of artificial ijtm]!igenr&-drivefﬁ
healthcare: Regulatory classification of Al-powered RPM d::vi::ctl
je.g., FDA 5aMD, CDSCO), Requirements for climical validatio
und safety pssessment,

| Ethical considerations in autonomaous health monitoring, Challenge
of algorithmic bias and Al transparency, Legal responsibility |
antomated decision-making

| Total )

Eugg:a.tl:d Rea:iings:

. Topol, E. (2019), Deep medicing: how artifical meelligenee can make healthears human
apain. Hachews UK.
2. Bohr, A, & Memarzacch, K, (Eas), (20200 Anifictal intelligence in healthcare, Academic
Priss
3. World Health Organizanon, (2023}, Class:ficaton of digital interventions, services and
applicatsons 10 health: a shaved language 1o deserbe the vees of digital techniology for healdh.
World Health Organeanon.
4. Global strategy on digital health 2020-2025, WHO
5. LIM., C. B, Vaidva, A, Jain, K., Mahotkar, ¥V, U, & Jain, L, C, (2022). Hindbaok of
aenificial intelligence in Healtheare, Springer Intermnanonal Pablishing,
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Course Mame: Research Methodology & Biostatistics
Credir = 2 { 30 hours)
Course Ratonale: This course enables srudents in medical nboratory seience with the
kl:m-'u.'|L|:{I|_'r.' :|111| akills tin [} |11|:_‘|1||::1 =:|:_':1.'r1r||'-'1:|:' 'r|.'.=|.|.'_'|1:rf-| .1:n|-| l.f1]1]'|.' |1ir'-.=cri|r'.-1.ti|;;:1] |-r||:'1'|'||'\-|_'|-. i |'||11'ii:.1|
and hibomoory FeCTings
Learning Objectives: At the end of rhe course; students will be able 1o

o Understand the fondanieneals, copes of research m health seiences, formulate research

FTI |!|]I_|||'-| :III.I'.I Ill.'r!-l:lt.hll".:\-l.':h IL-]I_'\':IIH EC1 I!LI::IIJ:I'!IHHT!.' I'I'!|L"|Fi1_:i1'll.'-
- Dl:ms-_:n AppoopriEie resenreh stuchcs '.||1|:_| weleot switable dam collecconn methisls
o Apply smstcal ool for daca analysis and inerprotagon.

Unit Topics Hours
Imtroduction to Statistics and Data f
L. ¢  Defimtion and Scope of Statistics in Health Sciences

s Uses of Statistics in Clinical and Preventive Medicir
* Types of Variables:
o Cualitative vs Quantitative
#  [hserote vs Conlinuous
*  Scales of Measurement. Nominal, Ordinal, Inter
Ratio
=  Measures of Central Tendency: Mean, Median, Mod
* Defimitions, Propertics, Applications
»  Measures of Dispersion:
» Range, Quartile Deviation, Interquartile Ra
Standard Deviation, Varance, Coeflicient
Variation '
* Cuartiles and Percentiles

I Frobability, Distributions, and Sampling &

» DNormal and Standard Normal Distribution: Propes
and Applications |

» Probability Concepts and Calculations {mean +
inervals)

o Skewness and Kurtosis: Definitions and Interpretats

= Parmmeters vs Statistics

»  Population, Sample, Sampling Frame

o Sampling Distribution and Central Limit Theorem

» Standard Error: Mcan, Proportion, Differences

o Confidence Intervals for Means and Proportions

C_ o~
(-lm . Sl
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111 Hyvpothesis Testing and Statistical Inference
*  Hypothesis Testing:

Null and Alemative Hypotheses
Type T and 1T Errors
Che-tatled vs Two-tatled Tests

o povalue, Significance Level, Power
v Paramecine Tesis:

*  Parred and Unpaived -rests

s Ome-way and Repeated Measurcs ANOVA
¥ Nan-paramesine ests:

« Mann-Whitney U. Wilcoxon Signed Ri

Kruskal-Wallis, Friedman’s AMNOWA
* Chi-square Test and McNemar's Test: Concepts
Applications

44 Correlation, Regression, and Advanced Analysis f
=  Caorrclation
* Types. bcatter Diagrams, DPearson’s
Spearman’s Coefficients
*  (Coefficient of Determination
¢ Regression Analysis;
¢  Simple and Multiple Lincar Repression
* Logistic Regression: Concepts i
Applications
*  Imagnestie Test Evaluation: Sensitivily, Specifi
Positive Predictive Value (PPV) and Nega
Predictive Value (NFV)
o Recerver Operating Charactenistic (ROC) Curve
o Agreement and Reliability: Bland-Altman Plot
Kappa Statistics
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v Research Methodolagy and Epidemiological Applicatio &
s  [esearch Process and Types of Research Desipns
e Data Collection Methods and Sources
s Oualitative Research and Content Analys=s
& Test Construction: Reliabality, Validity, Noms
s Sample Size Estimation far Means and Proportions
# FRates, Rativs, and Proportions: Definitions
Calculations
¢ Epidemiological Study Designs:
s Case Reports, Case Series, Cross-sectia
Case-Control, Cohoit Studies
Confounding and Methods 1o Control
¢ Randomized Controlled Trals (RO
Randomization, Blinding

Research Methodology & Biostatistics Practical Credit = 2 (60 hours)

Course ratonale: This coarse provides students in health selences wath pracuieal skills o
design, conduct, and analyse scientific research relevant to clinical & laboratory settings.

1. Data Handling & Descriptive Statistics

o Collece raw data from a lab o elinieal settimg
o {lassify varables (qualiative/ quantitanve, discrete /continiens).
o Chpanize data into frequency mables.
s Calculare and interpret: Mean, median, muode
o Range. standard deviation, vanance
o Create visual representatnons: Bar charts, histograms, pie charrs, box plots
2. Probability & Distributions
s  Plot and interpret normal distribution curves.
¢ Calculare probabilities using mean = 18D, 251, 3500
o Tdentify shewness and kurtazis from dateses,
3. Sampling & Estimation
o Demonstrate nodom sampling rechniques (zimple, straoficd, cluster),
s (Calenlace seandard error and confidence miervals,
¢ Estmate populaton pamameters from sample data
4. Hypothesis Testng: Perform and mwerpret:
o Une-sample and rvo-sample t-tetts
Paired r-rest
Chi-sguare rest (22 table)
AMOVA [one-way)
Use 5P55/R 1o run tests and interpret outputs,

Suggested Reading:

MLS Curriculum NCAHP :
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b

8.

MhMahajan, B. (20047, Medhods of Bicsearistics « For Medical Seadent and Research
wark, New Delhit Javpee Brothess.

Essentials of Bescarch :'r{r:thl;uluhan._}_;_l.' for -all Physitherapy  and Alhesd Health
sciences Students by Ramalingam Thanpamani A

Ramalingam, T A, & Komar, 5 N (2018), Essentials of research methodology for
all physiotherapy and Allied Health Seiences Smdents. [avpee Brothers Medical
Publishers.

Dawson, B, and Trpp, R.G. (2001) Basic & Clinical Biosmatisties. Lange Medicl
Books) MeGrrma-Fill, MNew York

Rosmer, B A {2006), Fondamentals of biostatistics Vol 6). Belmont, CA:
Thomson-Brooks/ Caole,

Armitage, B, Berry, G, & Matthews, 1 NOA 2003). Smanstwal methods in medical
research. John Wiley & Sons:

Daniel, W W, (2004}, Biostatistcs: A Foundation for Analysia ta the Health Sciences
Bth Edioon (Wiley Seres in Probabiliey and Sansucs).

WHO Guideltnes on Health Research, World Health Organization

Y, SP35/R Software Manuals, IBM (for S3PSS), R Core Team (for R)
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SEMESTER II - Medical Binchemistry

Course: Bivorganic & Biophysical Chemasery
(6} hovwrs)

Course Rationale;

Total Credits: 4

Studeres will gain comprehenave ondemsianding of  biomolecalar

structure, function, and physicochemical perspective. This course is designed  for

postgraduate students (o explore the prnoiples underlying ologieal systems and processes.

Lr_aming ol eodes: Sl lht‘. -::.|'|c|. l.:-l:' l|1|: AL hl'l.ll'.!l,‘.':ﬁlh v.':][ |.1-|: ahh; o

1. Descrbe the structure-funcoon welanonstups in biomolecules using principles of

oranic and physical chemisery,

2. Comprehend knowleder of propertes of hiologieal fluid

3. Ulndevseand hiochemical reactions and molecular inreracionz

Unit

Tupi C

| Carbohydrates:

Defimoon, Biolompeal importance and Classificagon of

| Carbobvdraes, Monosaecharides: Classificanon, Strocture

and Biologmeal importance of Monosacchandes, lmportant

chernical reactons of MonosacchardesGeneral Propertes

| in reference o glucose —Structural and Stereo 1somensm

{Fischer and Haworth Projection formulae), Cyelic structure,
Epimers, Anomers and Mutarotation. Disaccharides -
Structure, Decurrence amd Binlogical impormnce  of
Sactrose, Lactose and Maltose.

Polysascharides Classificanon,  Swucture, Occursence and

Biolugical funcrions. Homopolysaccharides,

Hetevopalysaesharides, Carbohydestes in eell membrane

MLS Curriculum MCAHP
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2 Lipids:Delimnon, Biological mportance and If'.'l:t:-i:sil':-r;urmﬂ o 10
lipids Semaple  Lipide: fars and  wagphesical and  chemied
propernes of tais, Mestification of fats and ods Sapontication
Aceryl number, Rancidiee of fags, Rocheie-Melssel auwmnbe
Compownd lipids - Structure and  Biologeal Rinedon o
phosphelipids  Glycolpids and  other compoand  lipids
lipoprorsins, Derdped lipids - Fath adds Structare, Classificanon
and Properoes. Serwid ang Nteralr - Speanl refcience o cholesierg
Seructure, Funcuon and Properties of Chalesterol, Chher sterol

of hiologeal mportance- Bile acids and vitamm

3 Amino acids and Proteins: Defininon, Biological | 10

|imporance of proteins, compositon of  proteins.A e
I

Addy, Definibongtructure  of  amine  acids,Classificanon,
physicochemicalpropertesandreactonsotaminoasics, Amino
acids as ampholytes, Significance of non standard amino
acids. Proteiny:  Classification based on nutridonal  value,
biological importance and solubilicvpenern] properoes. of
prateins, coalour reactions of proteins (end group analyss);
Structural orgamisation of proteiw Prmary  seruciuse,
Pepade linkage- Structure and significance of pepode bond, I
semino scid sequenang (Sangers and Cdman methods).
Secondary strueture (helix and pleated sheets Eg Coallagen),
Tertary stucrure of protemns (BEg Myoglobin), Cuaternary
structures of proteins (Eg Hemoglobin), motifs and
domains, Structure- Ffuncuon relation of protein,

Demamsmton, renatiiration, scparation rechmigues

s — =

4 Enzymes: Definmon, Classification, Mechanism of Acton 4
Madels of enzyme — substrate complex formation (lock and ke
model, induced fit model, substrare strain theory), E.:w.:.rn.'pl

specificity, Factors affecting enzyme activity |

—

{ " LaMg
\ :
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o

:Hutﬂci: Acids and Nucleoproteins:Siructere of Porines 8
;:md‘ Pyrrmidmes, Stocture of Mudeosides and nucheondes;
| mucleotides and aucleosides of  biological  importance,
| Mucleic Acids  Definiton, Structure of DNA, RNA and
[ tvpes of RNAL DINA — Waikon & Crick Model, A, Band 2
[tormes of DNAPropernes of DNA - buovant densiy,
| viscosity, chromic effect, T, denaturation, renatueation,

! hwvbridizanon and Comnalvsis.

Acids, Bases,Buffersin biological syscem,-pH- f
HendersonHasselbalchequanon Acid foad in the baody,
regulinon of acd base balance in body

i Fluid and ¢lectrolyte balance: Distribution of Auids in body, 4

| Water membolism, Factor influencing the dismbunon of body
! warct, thirst mechanism, Inmke and loss of body warer,
| Electrolyte distribotion, regufation, and their functions, warer/ |

I cheetrolyte balance.
|

Budy Fluid properties: |8
ODsmosisandOsmeoticpressure- |

Clamolalitvofhodyvfluids.Surfacetensionandviscosity- |

| thetrgpplicationto the human body m relation 1o normal life
annd disease processes.Collodal system — protective sction.
emulsificadon - calloidal systems of biological impostance - |
| their application and role in the human body, Diffusion and
|absorpion mechanisms - their applicanon to biclogical

SVAICMA

Total 60
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Course: Bioorganic & Biophysical Chemistry Practical  Towal Credits 2 (60 hours)

Course Rationale;Smdents will gain practical skilis with experimenral techniguees: that are

fundamental to understanding the chemical and physical principles gesverning biomalecular

structire, foncoon, and inre ractions.

1.

Reactions of Carbohydrates — Molisch, Tedine, Benedicr, Modifed Barfued,

Osazone, Selwannof, Foudger, Mucic acid, Bial
Reactions of Proteins
1)  Preapimanon reacnoons — Acid, Base, Aleobol, lsn-elecre, Half & Full samranon

bl Colowr reactons — Biurer, Ninhydnno, Hellers, Aldehyde, Paulis, Sakaguch,
Sulphur, Xanthoproreic, Millons,

Reactions of Lipids — Solubility Tese, sapontfication eest, bromine water test for

unsamrared taory acids, Acrolen rest

Reaction of Nucleic acid — [hsche rest, Baal Test, Phosphate Tese, Chuannoanve

estimation via UV absorpeos at 260mm or Nano spectraphotometer
Preparation of buffer and determination of pld
Demonstration

a) Determination of viscosiy using Ostwald’s viscometer.

b} Dermonstration of asniosis aned diffusion LS ‘_EI;'rl'I‘i-‘I.'IE‘ITI.'I eahle membrases

*Clinical Laboraiory rotation/observation can be incorporated wherever possible

Eiu.,_;grgxu.-d H-l:'a.-rjrrll_-__r_ﬂ-:

2

=

4.
5.

Lehninger Princples of Biochemisery — David L. Nelson, Michael M. Cox, W.H.
Freeman & Co, (Macmillan) . [FH Preessan ; Publicanion date. 1 January 2017
Binchemistey = Lubert Strver . B H Fresssarn o Co g

Harper's Tllusuraced Biochermdsury — Vicror W, Rodwell eral, Editdon, 315t -, MoGrw
Hill | Medicaf -

Prnciples of Physical Biochemistry = van Holde, Johnson, Ho : Pearson Edocaton
Limnated

Eszzenpale of Bthg.'si.ml Chemistey — R R, Dq.-;Eun
Textbook of Biechemistry for Medical Swdenrs = VM. Vasudevan |, Edidon. Ninth ;.
Jeypee Brothers Medical 1 Publication date, | Januvary 2019,

A
E-'-’F.:_-j AL R

)ﬂw\"f" =
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Cowrse name: Insirumentation Total Credics 4 (60
hours)

Course Rationale: The smidents will have an onderstanding of the prnoples
instrumentaton and appheatons of vanous non-analvoeal and analvocal imstrumentaton in a
chinieal laboratery:

Learning outcames: At the end of the course students wall be able o

® Understand the fundamental principles bebund major analvieal ind Ron analyocal

mnerruments mn chnical Labomaton
e Operace laboratory instruments with anmoon to Mantenance and  calibranon,
seasiiviey, and reprodactbiliny.

o Evaluate the advanwmges, limitations, and applicanons of each technigque in a

diggnosuc lab or research Lab,

UNIT TOPICS HOURS

| Non -analvdical Instrumentation: 4
Use, calibraton and their oainenance — Class Thpertes arn
Micropipettes, Welghing balance (analytcal and top loadis
digital}, pH meeer, Cenmifuges, Water bath, hor plate, magnes
stivrer, thermometers,distilled water systems

2 Centrifugation technigues: fi
Detition, Basic Ponaples of sedimenmanon, imscrumentation |
' application in clinical and research laboraery.
Typer af  combrifupation :Preparative | analvtical centmbugation)
differental centnfugation, Density gradient centnfuganon |
wltra centrifupe

< Photometry: H
Defimtion, basic Principles of photomerry, fancoons, Do
lumnberss bow, Insprumentation , applications.

Lanars of light absorption — wisible and LTV Specerophatometry

' Types of Photometric Technigues:Colorimetry, an
spectrophotometry, Flame photometry, Flourimets i
Spectrofluorometry, Atomic absorption specerometry, Infra
SPECITOMmEtry.

(_"W'\M . )
bz g
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10

! Chromatography:

Dieluition, trasic p:l.Jl'Iur.'i'I:!h::’-. of u|."|:-nr5,:|l.i|.r|1. ang] [_:'.'.Irl:il_i'.:ln.,
Insrrumentaio, apphications 10 climicad - angl  reseanch
labnrarory |
Types ot chromatographic technigues: Paper (one
dimensional & oo Dimensional) thin lager, colomn, atfinity,
gel Aleration (Types of vesing, gel and apparatus preparation),

v iomn exchanie, gas hgqud, HPLC
3 Clinical Chemistry analysers: h
Basic princples | mstrumentation, funcoon , significance of the
analsvers. Typies of  chemistoy analysers — semu —anmomar
| undFully automated |
My Electrophoresis: 1
|
Defimtion, Basic Praciples of electrophoresis, Instromentanon
applications. Types of cectrophoretic technigues- Paper , eellulof
| acetate, aparose el PAGE | capillary, Iso eleemic focussing ar
Tamn dimensional gel electrophoresis. |
T : Advance Insrrumenes: 6
| Principles, instrumentation, technigques, and applicatiod
| ofElectron  spin resonance, MNuclear Magnetic resonand
erystallography, Masy spectrometry
. !
i CImmunochemical techniques ; L
| Basic concepts, function pnd significance of these
| Immunoassay analysers, antigen—antibody  binding
cguanutativemethods - Types of  assavs-  sandwich assay,
| competitive,  pon-competitive assay. Techniques-  ELISA
((Enzyme linked immunosorbent assay)}, FLA,
| Immunoprecipitation, Turbidometry,  Immunofleorescence,
| Chemiluminescense Electrochemiluminescense
|
9 Osmometry : 4
Defminon, principle of osmomerry, Tnscrumentation, spplication
Total ol

MLS Curriculum NCAHP
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Course name: Instrementation Practical Total Credits 2 (60
hours)

Course Rationale: Students will be able 1o gain conceprual understanding and echnieal
application of nsrmiments. They wall alse pain pracocal skalls in sample preparanon,
instrument handling, maintenance, moubleshoonng, Quality pracioesand data acquisinon of
mscrumentation which are vital for professional hiboratory work.,

. Calibranon of micropipenies and glass pipemes
2. Paper Chromatography- One dimensional
3, F;.P-l.."-r c]:r-:_lrr'mtt'lgmph'!.' = Tapor chirnensicral
4 HPFLL
5 Elecrrophores:s
a. Gl Electrophoresis
b. PAGE

¢ Seram prowein clecorophoresis and Quannficanon
{1, Uksmometer
7. ELISA/FIA

*Clinical Laboratory rotation/observation can be incorporated wherever possible

Suggested Readings:

1. Principles and Technigques of Biochemisiry and Molecular Biology — kesth Wilson 8
Juhn Walker, . Camibridae Ulniverrity Press

2, Instrumentsl Methods of Analysis — B Sharma, Kashna Prakashan Medea (p) Lid

Analyticsl Biochemistry — David Holme & Hazel Peck Precsie Hall

Introduction to Instrumental Analysis — Robert Beaun, . PharaseMed Prers/ BYP Boaks
Clinical Biechemistry: Metbolic and Clinical Aspects — Wilbam ). Marshall, Marta
Lapsley et al., . Claradddl Tivingiione

6. Principles and technigques of Biochemisiry & Molecular Biology — Mahalakshmi &
Serthil Kumar, Cambridge Univ, Press

Ut = L

o

‘\:“'“*»—
<\ & L;
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Course name: Intermediary Metabolism Total Credis 4
(Bl Tyrs)

Course Rationale:This course provides smadenrs with in-cepth understanding of membolic
pathwars, their interconnecnons, and the regulamary mechanismis that govern thern in virious

physinlomeal and patholomenl condinons
Learning Outcame: At the ead of the course, stadents will be ahle to

e FExplun the biochemical pathways of carbobydeare, Iipid, amino acid, and nucleotide

mctabolizo, ineluding their key engrmes and intermediares,
@ [escribe the integration of metabolic pathways in vanoes issues.

e Anulyze the role of repulatory molecules, cofactors, and hormones in modikating

metabolic pathwiays,

Uit | Topics Howrs

1 |M|:t:.|.bl_||‘.urr|.: Biocnerpeties, free  encepy, ological oxidan Iﬂ-

| electron transport, oxidatve ph.n:lﬁphury‘]iﬁun.

2 | Carbohydrate metabolism:Digestion and absorprion, Glyeolys 12
gluconcogenesis, Uronic acid pathway, TCA cvce, HMP paﬂ'lv-il

glycogen metabolism, galactose metabolism, fructose membolis
Regutanon ot blomd ghicose

Disorders of carbobiydrate metabolism: Diabetes mellius and

tvpes, glycosuna and e rypes Glycated proteins, wonary album

| excrenon, Inborn errors of carbohydrate tmembolism.

3 .ﬁminﬂan:id_m.-ld protein metabolism: Digeston  and abscorpa) 12
Transamination, deamunanon - oxidative desmination and n
oxidative, ammonia  transport, weea formation.  Metabolism

individual aminoacid. Biosynthesis of catacholamines, melas
formation, Nitrogen balance,
Disorders of Protein and smno acid metaboliseInherited disordy
associated with ures cycle, proteinuris, proteinemis, Tnborn error

amine acid metabobism.
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4 .Upid metabalizsm:  Famy acud synthesis, fatty acid  owdatis 12
ketogenesis. Metabolism of roglveendes, phospholipi
sphingolipids, Ipoproteins and cholesterol,

Dhisorders of lipid memboliem: Diyshpidernin, hyperlipoprorenem
abesity, fatry liver, lipotropic fctors and ketosis, atherosclemsis a

coronary heart diseases,

5 Purine and Pyrimidine merabolism: Biosrnthesis of punne ;:l:
pyvAmidine. Degradwtion of purine and pyrimidine and th| 8
Disorders.

| @ | Hemoglobin  metabolism:Heme svnthesis, formation | 8

hemoglobin, Structure of hemoglobin, Menbalisny of hlieubin,

Total ()
-
-
Supgested Reading:

|, Lehminger Principles of Biochermstry — Nelson & Cox, , WO H. Freeman & Co,
(Macnllan)

2 Biochenustry — Jeremy M. Berg, John L. Tymoezko, Lubert Suryer, W H. Freeman /

Palgrave Macmillan.

3 Harper's lllostrated Biochemistry — Vicoor W Rodwell e al. MeGraw Hill Medical

4 Lippincott Hhuserated Reviews - Biochemistry | a Wolrers Kluwer business

5.Principles of Biochemistry — Vioer, Voeor & PranGlobal edition. 5™ edition.wiley,

. Texrbook of Biodhemisery for Medical Srodents - DM Vasudevan, FEditon, Minth ;

Jergpee Brofhers Medical 1 ) Publication dare. T Jamuary 2019

MLS Curriculum NCAHP
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Course name: Enzvmology and Nurrition

howrs)

Total Credirs 4 (60

Course Rationale: Studenrs will gam in depth knowledge of mechanisue, regulaiory roles of

enzvmes and the biochemical importance of macro- and micronurnents in health and disease,

Learning Outcome:Ar the cod of the cowse, smadents wall be abic w

Uit |

Explain the ssructure, funcion, and classificaton of enzymes

of acnon of cnrymes

Understand the rote of nurrinon nenergy membolism, growth, immuone funcrion,

and disease prevention.

Interpret enzyme kineoes, Diftérentiate types of enzyme inhibition and mechanism

Deseribe the fmmeuons, sourees, and deficiencics oF essential vitaming and minerals

Topic/Unit

1 Inwoduction i Enzymes: Nomenclatere, f];a.m,--H-T.a::n.l:icrrﬁll

| Characteristics: of enzymes, Enzyme specifidty, Cofacroes;

enzyme and Prostheue group, activators, inhibitors, active
metalloenaymes, Isozvmes, monomeric  enEvmes, uljguql
enzymes and multenzyme complexes, Units of enzyme i
(definmion of T, kawml), speafic acovity of enzyme, measurd

of enEyme acuvity, ensvme Murmover.

Mechanism of Enieyme Action: Natore of acth.-':é
wdearficarion of funetional grouwps at active site, enzyme sub;
complex, Factors responsible for catalyte efficiency of r_uz!
Peociniey ansd onentation, Covalent catalysis, Add base EH]
Strain and dismortion theory, Induced fir hypothesis, Reversibl
irevetsible covalent modificition, feedback mhibition, cunn!_
enzyme by products, sobswates and adeaylate energy .:é

monocyelic and multevelic caseade systems. |

___.__.-—\.\1 ﬁ

L =

o iy !
.|||—'— _."ll-\,_.rl" - —
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Enzyme Kinetics: MichachsMenten equation. Denvarien of
MichachsMenten equanon and dererminanen of km and Ym

3 mhies, Subserate inhibivon amed scovavion, Bivecrasf FIH and 8
remperatune on raee of eneyme camlvzed rescooms, Allosteric

ENEyTcs

Enzyme inhibition: reversible and rreversible mhibiton,
Kincdes of competitve, uncompenoave and non-compstiive
mhibstion, Mechanism of enzymic acoon - general seid base
4 catalysis, covalear catalysis, role of meeal ion in enzyme caealy P
| Reversible inhibition - competitive, uncompetitive,
noncompentye, mixed, substrate and allostene inhibioon,

_ Irreversible inhibiton,

; Application of Enzymes:Enzymes as analyrieal reagens,
5 i Irrmobilized enzymes, Biotechnologieal applications of enazyr 4

; Applicaton of enrymes in medicine and ndustey
|

?E].in.{c:al enzymology - Ensymes as thromblytc agenes,

| Inflammatory agenes, digestive aids: Therapeune  us

| asparginase, streptokinase Enzvmes and isocnzvmes in diag

: | Principles of  diggnostic enzymology, clinical significanc 6
| tlkaline and acd phosphatase, 3GUOT, SGFT, LDH, |
| sspartare  aminotransferase, slanine  aminotransferase, o

| kirmse,

Nutrition: Caloric values of foods, BMR, respiratory quutir:r]-
enengy reguirements, role of carbohydrates, lipids, protemns an
anuno acids in diet, nitogen balance, protein energy malnuri!
glyeemic index, plinning of diet in pregnancy and lacaden, B
FFallure, cardiovascolar Disease, diaberes, obesity, Cancer,

Murritional Assessment

Vitamins: Definibon, Classification, Chemistry, Sources,
§ binchemical functions, deficiency and moocity manifesetions 8

fat-soluble and water-soluble witamins.

MLS Curriculum MCAHP
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Minerals: Defininon, Classificanon, Chermistry, Souwrces, [
g | biochemicsl functions, deficiency and toxicity manifestations 1 8
|

macre and micr minerals |

Mutritional Genormics:

" Introducnon vo nurigenetes and Nutrigenomics, role of gend ,

mictabolism and mutreent udlizaton, omics technologies in

IR BT

Suggested Readings:

1. Fundamentals of Enzymology — Nicholas € Poce & Leowis Stevens Oxord

university press

Eneymes: Biochemisory, Biorechnology, Clinical Chemisty — Trevor Palmer, o Hovwood

Pt

3, Testbook of Biechemisery with Clindeal Correlations — Thomas M. Devhingwiley

4, Modern Nurnition in Health and Disease — A, Cathenne Ross eral., Wolters Kluwer
Health Acdis (E3P

I-.'I
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SEMESTER II - Medical Microbinlogy

Course Name: Essential and Applied Microbiology Total Credit = 4 (60
haars )

Course Rationale: This course lavs the foundanon for comprehending penene connnuity,
varabiliey, and expression, as well as the molecalar basis of mutation and repair mechanisms,
It intreduces students to bisechnolignesl appheations, microbial strain development, il
induserial-scale culeivarion technigues Tt eliborases pene transfer mechanisms, phasinid
I:umlnﬂ'!,'. and their apphcg_l:iuni_: 1 penete EMEneETInE, r_|I"r'|.-'n:|'|H insiEht M0 INAeYAnons. i
medicing, It emphazises the different metheds of measurcment of prowth along with
comprchensive description of environmental and ccologeal factors that influenee prowth
dyramics and muicrobial behaviour in mewral sysiems, This course also cxmblishes a link
berween microbes and different environments such a soil, water arnel foesd.

Learning Objectives:
4. Discuss the mechanisms and patterns of DNA replication.

5. Desenbe major applicadons of reeombinant DNA echnology, inchading genetically
engincererd proteins and vaccines

6. Apply rechniques ter measare microbial growth in wrms of cell number, mass and
RCITVICY.

7. Analyse how environmeneal factors {pH, temiperature, radianon, oxypen, solures})
affect microbial grorth

8. Relare microbial indicarors w discase provention and water satety management.
9. Evaluare the ecological and health-refared sigrificance of soll microogzanisms.
10. Explain the mechanisms of microbial food speilage and control strarcgies.

11. Assess the eavironmental and sodetal impacts of microbial biorechnology,

Unit Topics Hours
1 Biorcactors and Fermemters — Principles and Sterilisacc 8
Techmiques- Defindtions and  distinenions:  hioreactor v
fermentor, Types of syswems: batch, fed-batch, continuod
anarrobic and aerohic semps, Overview of uﬁﬂgl
pharmaceutical, food, environmental, and biotechnologc
apphcztons; Cultivaton of bacteria, fungd, and recombinag
strans, Permentagon of specalty compounds (eg amino aci
organic acids); Role of bioreactors/fermentors in BSL-1
BSL-3 workflows

-

z Sterilisation Techniques: [mportance 0 conminatic 7
contrel and safery, Methods: auroclaving, filcration, chemic
sterilant, UV /tadiation, Sterilization of air, media, vessels, ar
inoeulum transfer zones, Validatuon wols: biological indicatos
Fa value, De-value, and cycle qualification.
Role of bioresctors, fermentors in BSL-1 1o BSL-3 workflows

MLS Curriculum NCAHF 2PF T——
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k) Industrial Microbiology and Biotechnology {1
Choosing microorganisms for industrial Microbivlog
and Biotechnology

Finding MICTODIgANIEmS in nanare

Cienetc i'l.[:nmptll.uu_‘.ru iof ?ﬁ[|crr1||7;|_5;t|:|5m5

Prescrvanon of Mictoorganisms

Microorganisms Growrth in Controlled Environments:
Medium Development

Cironvth of micronmgamisms in an ndustnal setong

Major microbial produces of Industrial Microbiology:
Antibiotics, Amimo acids, Vitamine, Specmlity compounds 3
use i modhione pnd Health,

Bintechnological Applications:

Biosenzors, Mictoarrays

Impacts of Microbial Biotechnology

4 Bacterial Recombination: General Principles b

Bacterial Plasomids:

Ferolity tactors, Resistance faetors, Col prasrmcls, Chther typ
of plasmids '
Applications of Genetic Engineering: Maodical ."n.]-uphcminri
Production ol |-_!|_r:r'|r.'||r_':a||!. E:lHi:|1L"|:r4.'|:| 51|:11..:I,:|tr|::.p'|\ir|. Chehi
mamitlizn proteins  and Im;{hu:r:a, Crenctically  engineerd
vacanes, Enpneening metabolic parthways

Gene therapy in Humans |

Social impact of Recombinant DINA technology
I

| Measurement of Microbial Growth: | 15
| Measurement of cell numbers{(Haomocyiometer, Electron

| Counters, Plapng Technigues, Membrane filiers) :
[ Messurement of cell mass [Turbidlity measurements, W)
| weight, dry weight measurements)

| Measarement of cell scovioy

| The influence of environmental factors on growth:

| dolutes and water activiry, pH, Temperature, Ubxypd
| concentration, Pressure, Radiation

Microbial interactions:

| Mumalism, Protocoperation, Commensalism, Predanio
| Amensalism, Campetinon, Symbioges in complex ecasysrenmns
[ | Growth Limitation in namral environments:

| | Growth limitaton by Environmental factors, Counting viab
| | but non-culeurable (VBNC) vegemtive prokaryotes, Quoru

i

5:nsu1.g and microbial populations, Biofilms
|

PR S e s s
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i Waters and Disease transmission: E
Waterhorne pathopens and water purification
maniary analyss of waters
Wastewater treatment:
Measunng water gualing
Waste treatment processcs

Soil s an Environment for microorganisms 1
Microorganisms in the seil environment

Soil Microorganisms and Human Health

Undurs!;mdiﬁg rmicrobial diversicy in the soil

A Microorganism Growth in foods: )
Inrrinsic Facrors, Extnnsic factors
Microbial Growth and Food Spoilage
Conteolling Food Spoilage:
Removal of microcrganisms, Low Temperature, Hig
Temperaare, Waer availability, Chemical-based preservano
Radianion, Microhial product-based inhibition
Detecdon of Foodborne Pathogens
Microorganisms as food and food amendments

.Tnml [ 6l hoiirs

Suggested Reading:

1. Lansing M. Prescort — Masoodlegy, McGraw-Hill

2. Michael T Madigan — Breck Biadgy of Mirewrganicoes, Benjamin Cummings, Pearsom
Educanon

3. R. Ananthanarzyan & CK. Jayaram Paniker — Teathend of Miovelislapy, Universities
Press
4. Michael |. Pelczar, E.C.S. Chan, Noel R, Krigg — Mirsbinkgy, MeGraw-Hill Edacation

5. Peter E Smnbury, Allan Whitaker, Stephen L Hall — Prinapder of Fermentalion Techiolen),
3rd Edition, Butterworth- Heinemann (Elserer), 20162

6. 1 Cassclls— Bioproess Engimening: Syorems, Egaipaens aod Facliter, Wiley India Per Lad,
2020

7. World Health Orpamsanon (WHOH — WHO Technize! Report Serdes ow Biapirovers
Contativment, rariane vodusrer iclwding TRS Nao. 999 and TRS Nes 1033, WHO

Publicadons |

P - e

-

SO il
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8. Centres for Discase Control and Prevention (CDC) 8 Nananal Instimees of Health
INTH) — Brasafery an Micralvedogees! and Bromedical Laberazorser (BATBLY, fth BEditton, TS,
Dwparement of Health snd Human Sorvices, 2020

Course Mame: Systematic Bacterology Total Credic = 4 {60
hours)

Course Rationale: This subject provides informanon ahoot vanous oypes of bacterial
culture procedures, smining technigques, and binchemical reses used for the idenofication of
bactena. Studeats will learn about the mosphological and caltural characrenstics, biochemical
properoes, and labomacory diagnosis of different bacrenal spedes

Learning Outcome: By the end of this course, sradenes will be alile mo
s Perfurm bactenal culre rechnigues.
s Apply appropriate staning methode
# Conduct biochenical rests for baceerial idennficarion.

= Recognise and mterpret the morphological, calworal, and biochemical characrenstics

of varous bacters,

o Apply hboratory diagnostic methods for bacterial dassificadon and analysis,

Uit Topic Hours

: 1 rFund:.mentaJa of Bacterial Staining & Diagnos u'c.ﬂvenie.w 10

Significance and principles of stoning in bacterial taxonony and
disgrosses; Procedines and interpretation of: Simple stuin,
Meganve stain, CGram scain Albert’s stain, Neissers stain Zichl—
Meelsen stain, Capsule, Flapella, Spore staing Fonana stain for

| :'Ft']ll!’hl:hl:tﬁ', l:i'i:a,gnmm; relevance ted f0 bactenal structures and
classibeation; Uverview of bacrenal groups relevant to human
health,

2 Binchemical Identification of Bacterda: Diagnostic | 14
Linterpreeation and significance of the following tests in spsremand
| classification: Caralase, Coagulase, Indole, Methyd Bed, Voges—
LPfc-shau::r, Urease, Cirrace, Oxidase, TSLA, Miteare reduction,
Carbohvdrate fermentation, Bile solubility, H5 production,
Matlity, Drecarboxylases; Integration of biochemical patterns inta
genus) species-leve] diagnosis

__,.---—\1'_ -l'"l'
L e N

¥ - . -
1 -

— L
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3 Gram-Positve & Gram-Negative Cocei: Swdy of H
| mirphological, culral, bochemical charctenstics, pathogeness
| ancl laboratoey dingnosis of = My A i
| Puensencverss, Haemaphilns, Neicwria gavarioee sod Nefcoria ity

Enterobacteriaceae: Study of various characrensncs It
(morphologeal, culmral and binchemical), pathogenesis and
Haboratory dingnosis of bacrerin- Enrerobacteriacese: Filenini,
| Citvobacter, Ianteraoaeter, codt, Protes, Kiduiels, hiefla;, Yersinia
| etermeaiite aned Yo pertss

l Systemic & Aqgypical Bacterial Pathogens: Clissificanon, s
s morphology, pathogenicity, and disgnostics off Cerprebastiris,
| Sadwomedla, T, Acropemas, Plevmomas, ©larfrdrm frecien
Myvedsaedertnen fnbrerealonis compiese, M. leprae, Atypécal Mycobacteria,

| Aperoeinites: Trepwnems, Borreda, Lopfugiinn, Gondedefln, Browell,

' | iMriapdaserd, Urigflesenas, Rickettsns, Colemydna, Actrmemypens,
| Piesedomorsas, Buivkbolderia.

' | Owerview of

-

| Non-sponng aaacrobic coccl and bacilli; Classificarion & 2
| Mirphologry, pathopeniciry, and disgnostics of - Anaerobie eoeci:

| Paptartrspiovaccns, Veillanedis; Anaerabic Gram-postive baall

| Propianibaiienuee, AAeitwompees ipp, [non-sponng; Anaerobic Gram-
ineganve bacilly: Bactrrsides, Farobactariose, Propomdi

Tot 0
|

o

MLS Curriculum NCAHP



208

Course Name: Systematic Bacteriology Practical Toral Credit = 2 {60

hours)

8  Advanced Specimen Collection & Transport: Selection of specimen type based

om chimical suspicion, Aseptic techmques for collecoon, Transport media and
condinions for fastdioos organisme

Racteriological analygis of food, water, and milk sging gquannmrve methods,
terpretatisn based on permissible lomies (JCMB/AVHO puidelines)

Isolation & Identification from Clinical Samples: T:ui_r;-;.;liczl micdis seleeeion feg,
ALLY, TCES, CLELD), Colony morphology, pigment producton, and hemaolysis,
Brochemical test panels and aviomared 1D confirmation

Integrated Diagnostic Strategies: Swepwise spproach to diagnosing UTT, STT, TH,

ere., Case-based interpretation and dimeal correlation

Automation Pladforms (Demo/ Simulation): Prociple and workflow of VITEK,

MALDI-TOF, and Phoenix, Compamnove analysis: manual vs, suromared results

Case-Based Lab Interpretation: U'TT wath ESBL-producing = ad, Geniral ulcer
workup with bl and Trepesemer, T digmosics integrating smear, calture, and
GeneXpert

*Clinical Laboratory rotation/observation can be incorporated wherever possible

Suggested Readings:

-

MLE Currleulum NCAHP

Mackie & McCartney — Prsoliead Medion! Marabidogy, Elsevier

B, Ananthanarayan & CK. Japaam Paniker — Textbook of Marobiokgy, Universities
Press

Saush Gupte — The Sharr Textbosk of Medical Marabiody, Javpee Brothers Medicsl
Publishers

Rana [ Mukherjee = Medical Iabopctory Techratagy, MeCGrraw-Hill Edueation

Bailey & Scott — Degrostic Micrebislagy, Elsevier

Surinder Kumar — Eventiade of Miobinkgy, Javpes Brothers Medical Publishers
Subhash Chandra Parija — Testbook of Murobialey and Tnwesadyzy, Flsevier

Lansing M. Prescort — Mirediehyy, McGraw-Hill

Apurba dankar Sastry & Sandhya Bhar K — Eueatinde o Medeea! Merobvolesy, |aypee
Brothers Medical Publishers

Praful B. Godkar & Darshan P Godkar — Textbeed of Medical Laboratory Technolo,
Bhalani Pubbshing

a
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Course Name: Medical Paragitology and Enomology Total Credit = 4 { 60

hours)

Course Ratonale: This cowrse enables snsdents in medienl lnborae O ECIEnoE T equil:i
gtudents with  un Ih-:.‘lr;pl‘l'l |J.m|-i'r.-;r:|.n r_hn_l,_;r et n'||:-rr||"u-||r\-::'::.'II Fl:hn_gcn-asi_sﬁ |'_ii_.1Er|g|::p:ql_'i\'.:5b amd
CLJI!'ILTI..II ﬁll.:l.!:t_'llﬂi 1]" rI:II:L'IH..JH:l il'l'l'l'ﬂ”.'l:”lr i“l’“\ltﬂ"‘- |'||'.|j mﬂ'l rl_IFH.:!ﬂ_ 'I'I;_'{_q_“_ll'!_ .Ir bLkPF‘LlrE chru-ﬁl
decisioa-making and laborarery proficency in derscting and charactensing parasinc mfecdans
and vecror-borne diseases with health significance

Learning Objecrives:

Recoprise global priomy parasitic diseases and research advances

Understand the dasification and structure of parasites and arthropods of medical
Importanee

Explain hfe eycles, disease mechanisms, and host-pathogen interactions of pmtozos
angd helminths

ldennfy parasites and vectors wsing micrmscopy, serology, and molecular methods
Analyse vector ecology and apply integrated control measures

Interpret immunological and molecular diagnosocs relevant to parasitology
Beeopnise global prionty  pamsitic discases and  research  advances o their
oo Al

Unit Topics Hours

2

Introduction to Medical Parasitology & Entomology: |
seope and relevance; classificanon of medically important |
parasies arsl arthropeods; ransmission gpes, host categories, | 6
global burden and disease impact, emerging threats. |
| Types ol animal association, parasigsm, commensalism, |
| spmbdosis, hos adaptadon meecharnsms, i
| Protozoa: morphology, life cyele, pachopenesiz, laborto
diagnosis, weamment and preventon of sonpathogeni
| Entamoeba coli, Endolimax nana, lodamocha butschlii, Fr
living Amoechae: Naegleria, Acanchamoeha, I‘lag:llatj
Trichoemonas, Giardia lambla, Letshmania, Trypanosors
Spororoa: Malanal parasites, Bebesia, Toxoplisma gond) g
Isospora  belli, Cryprosporidium  parvam, Cyclospor
Microsponda Ciliare: Balantdiom coli,
Explain zoonosis and drug resistance; oppormnistc pathoges
ezuse disease primanly in immunocompromised hosis,

MLS Currlculum NCAHP 208
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( Helminths: Classify helminchs; compare |1||rr|1!'u_|lui,_ll'i|;.1l featunes,
| pramgrnission roates, and ;J.r].tprql:llln mechansme
| Tremaindes: r|:".r1r|'||‘:||||.1:-'-_":!.'I lifie 1,::.'1:[.::, rl:l.lh-e.gr.'n{:'su:. |'_1|'|r1r.1|:|::-r:,'
_dl.q._-nn:uﬁ.. weatmient and  preventors of Schistosoma species,
| Fasciola  spectes, Fasciolopsits species, Clonorchis species,
Parngonrmus species
Cestodes.  morphalogr, lite cvele, pathogencsis, labormtory
I4.|i.l;-_l_|rm!li.~|, treatient amd  preventon of Taenis specics,
!i::hi:huin-r.l:un Apecies, H'.':'|‘1L'.|1.|::-||.:F|-5.il. MR, Diph}‘l?nlmthriﬂ.ln
| lzram
;N:mutudrﬂ.: motplodogy, life evcle, pathopenesis, lahoratory
| diagnosis, eeatment and prevention of  Inrestinal Memaoodcs:
| Ascars  lumbricoides, Ancyiostoma duodemale, MWecaior
.IITEI'_'TIL'J.TIILHI 511’111’]1_’}"1?:!:!5 !al_E[‘EI[lJ‘Iﬂ_i Tr:f.l'lln:!ll br_ll'l'.ﬂh{-,‘
Enterabius vermiculars, Trichuris tnchiem, Toxocar speoes
Lymphane Mematodes: Wocherena bancrofs, Brogia mala
 Bubcunesas ossue Nemetodes Loa lea, Onchocerea vobnilus,
| Diracunculos medinersis

Introducrion of Arthropods: clasafy the arthropods of
public health importance; disungush between vector and
vehiele:  wector control siratepes (environmental contiol,
tchemical conteol, biological eentrol, genetic control)
| approaches; role of vehicles and vectors in disense spread;
| Integrared approaches for parasite and vector control in
jendemie settings; vector survelllance, resistance
ranigement. Anblpatasiie I.I:h.lE.}i.

.A.I!I‘:rﬂp-ﬂii.ﬁ of Medical Importance: morphology, life |

IL'I.I:|L. public health importance and control of Mosquitoes, |

| | Sandflics, Tse-tse fiv, Blackflics, Fleas, Ticks and Mit=s,
| Cyelops, Housefly, Reduviid Bug, bed bug, lice.

Host=Parasite Immunology: Tmmune mechanisms against
|parasites; antigenic wvariation; vaceine prospects
hypersensitivity reactions; immunodiagnostic assay
| interpretanon,

Muolccular Tools & Rescarch Advances: PCR, LAME and
sequencing methods; discuss application of profeomics,
penotyping in parasite derecoion; intreduce WHO neglecred
disesses and research fod. Introduces global pasasitic disease
prooties and current research in disgrostes and vacanes.

— ==

fi
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Course: Medical Entomology and Parasitology Practical Total Credit = 2 ( 6O
hoars)
1, Specimen Handling and Biosafery- safe specimen callecton, tansport, labeling, and

by

i,

dispusal procedures, Use of PPE and biosafery guidelines, and sample hundling

Wet Mount Preparation & ?'.{i:m.-.cnpl_.- -haline and oding mounes; Fccal smoar
preparaton sid observation; parasite sketching wnd Iabelling

Concentramon & ':'-ml.nmg Setbods Flosanon and secimensanon I;ﬁ:_'.l'lnlui-lli'_E; bhasic
stains (Giemsa, methylene blue); image-hased interpretation

ldenciicanon of Helmimeh Orea and Parvae- i"-.-‘[nrrnhr_ﬂr:.gﬁ,' nf v cand el sHges
under nuctoscope; facesl concentmbon spotrers

Blood Parasite Detection-Thick and thin blood smear preparaton; Crlemsa staining,
malaria and fGlasal parasice detection

Arthroposd Idennficanon - using chares, preserved samples, shared slides
Case feenario Integration - disease Iink discussion; mapping activity with clinical cucs

serological Disgrnosae Techniques - ELISA and rapid eard teses for parasiic
nfectinng; result interpretation and trouble-shootng

*Clinical laboratory rotation / observation can be incorporated wherever possible
Suggested Reading

C KL Jayaram Pantker, Pamibrrt Teatbook of Madical Paracitolagy, Jaypee Brothers Medieal
Publishers

DR Arora & B, Acom — Mading! Barasitelegy, CBS Publishers & Distributors

I Chaksaborey — Tescthork of Medica! Paracivolgy, New Central Book Agency

Lynne Shore Garcia — Diagaertse Medieal Pavaseology, ASM Press

KD Chanerjee - Parasitalagy & Relition w6 Ciimical Mediane, CBS Publishers &
Disrribusoes

Praful B Godkar — Testhaok of Medial Mecrokwadagy and Perarréslogy, Bhalam Publishing
House

K. Patk - Parks Textbook of Preventive and Soaa! Medicive, Banarsidas Bhanot Publishess

WHO Techncal Reporms = Fertor Condrol and Pavacitic Dhiveare Swrvediaric
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Courge: Tmmunology and Tnvmunodiagnostdcs
Course Rationale; This course enables students i miedical laborarory scicnce 10 equip

SEMESTER 11

Total Credit = 4 { 60 hours)

students with an in-depth understanding of advanced mmunolegical concepes and disgnostic
strategnes relevant w infeetions disease microbiokogy. [t emphasises molecular mechaniams,

immuane dysfunctions, and clinical wpplicatiens of immunodiagnosne rechnolomes.

Learning Objectives:

o Descrtbe fondamental imamone mechanizms mvolved in emiceobial defence,

inflarmmamo, and }':_l.Tx':nn.'::'u.ih'l.-'iI!:-.'

¢ Interpret antgen presentation and MHC sssarianons in infection sosceprbilioy,

auboImmiTTuniDy, and transplant ¢omtosts,

e bvaluae smmune dystuncoons mchading immanodeficieneies and anoimmuac

diserders with reference w mugrabial inreruenions,
e Apply principles of vaceme design and immune modulaton o microbial pathogens

and emerging chnical scenarios.

Uit

L

Topics |

. Tl.:l.]:l'ic | Hours

Overview of Immunity: Evolunon of immunity; innate ar 3

adaptive ammunity; imounclogcal memory; inflammang
mechanisms; immune fegulation and tolerance; relevance |
infection detection and host defense mechanisms.

Immune Organs and Cells: Swoucmre and funcoons q
primary and secondary lymphoid organs; influence i
microbiota on lrmphoid development. Classificanon and rol:
aof immune cells in|:|u|:.|it'|g T lymphocytes, B hmphocyt
matoral killer cells, wned deadreimse cells. Mechanisms of I:I.nl:i.gt
processing and presemation, suructural and funcooral diverst
of immunoglobalin molecules, and the productdon and clinic
applications of menoclenal antbidies.

Complement System & Effecwor Mechanisms: Chervie
of actvation pathwavs—eclnssical, aleernaove, and lectin—ar
their repulatory mechanisms. Functional roles in host defens
micrabial cearance (eg Newsern, Candida), inflammation, an
auipimmune  pathology. Diagnestic applications  includin
CH50 and ATI30 azsays, and relevance in clinic
Immunodignostcs.
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Immune Response | clonal sclecnon theory and 1 8
significance in pdaptve immune responses; differences berwey
cell-mediated and homeol mmmumcy

Major Histocompatibility Complex & Antige
Presentation: structure, genetic polvmorphism, an
expression  patterns. of  Major  Fhseocomparhbilicy Comple
molecules; their role in presentng processed  antigens 1
lymphocoytes; disease assooanons iwolvng MHC alleles; ar
thear clinical relevance in infecnon suscepubiioy, aurormmur
conditions gnd in organ ransplantarion.

Lymphocyte Biology: Matranon, activation, ditterentiatic 8
of B Errnphucg;n:-s and T lymphocytes; structural diversity of 7
cell receprars; lymphocyte trafficking and homing mechanism
Cyrokines & Immune Modulators: Classification and ool
of evtokines; th erapeutic  applicanons; cymokine stor
| phennmena; kinin cascade and immune modulaton

i —_— = = —— — =

'ng:m:ngmwty & Immune D}rsregularmn. tk 5
(elassification and pathophysiclogical mechanisms o
hypersenativity reaccions [Type | to Type IV} and their clinic
(implications in ransfosion reactions, allergic disorders; an
|autoimmune conditions; labaratory strategies o identi]
hyperseasutivity responses.

Immunodeficiency Syndromes; Pamary immun wdeficiend §
» minleoular mechanisms; diagnoste  approaches; seconda
infections  postammunosuppression;  microbial  vulnerabilic
relevant dugnosocs pathways.

Autoimmunity & Tolerance: the mochanisms of cenrral an

| peripheral immune tolerance; microbial mimicry |
autoimmune  diseases [Campyisbacter 1n Guillain-Barrd
inmuanological errors leading o aumimmune diseases such 4
systemic lupus  erythematosus  and  theomatoid  arthrios
diggnostc markers.

1
L oble = .| i

| Transplantation  Immunology: Immune recopniton |7
ailagraﬁs and xenografts; pathwayvs of rejection
,phﬂ.rmam!ugl:al and immunological strategies fo
.Immumsupp:essmn, significance of human leukoeyvte antge
| matching: and influence of microbial factors on graft survival
Tumot Immunology: the identification and moles of tumo
associated antigens; immune evasion by pathogen
{ mechanisms of immunosarveillance. '

MLS Curriculum NCAHP
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y

1

Immunogenetics & Epigenctics: gencoc determinants i« 3
pmmane vadability and disease suscepobilioe; HLA assocano
wirh merabnal and aomimmnne discases; CPERENCTic repulans
af nmmune ™ spomnses; clhinical l|‘.||_"illv|:51||1:-|.1 of |mmunc_gmﬂu
anl epagenetics in diggnostics and prediceve medicine.

Syatems Immunology & Immune Profiling: [ligh 2
theoughpat |‘1mut1r.1]-:=y|:.1l WREYE] :rnn:cn‘pmml.c g protom
tesponics 0 pathogens; B 1 P IV L A A L P
bicintormatics for infecoon macking

Vaccine Design and lmrmmudmann#nr.:u, Foundition 4
principles of vaccine design and administrarion, includin
microbial antigen sclection, immune activation, +11
immunalogica] memory formate,

Immunudiag:nuaﬂc techniques ELISA, flow eyromieery, trl
lureral flow assays for detecung microbial infections, '
Advanced rmmunuthEr.a]:u:::-‘. “Chimefic Antigen Recepror T- L:!
therapy and bmmune checkpoint blockade therapy and the
diagnosuc relevance in infecoon-linked immune moduatanon, |

Tl Ol hiours

Course Name: Immunology and Immunediagnostics Practical ~ Toral Credizs: 2
{ 6l hours)

Sample Collection & Handling - Blood, serum, and tssue s.'l.mp“ng, fare

imtrunological assays; biosafety and ethical protocals

s Peripheral Blood Smear Interpretation -Tdentification aof major immune cells and
kmphnaid structures related to infection defense
o Immunoassays -Agglunnzstion, flocoulation, ELISA, WIDAL, CRF, Coombs, ASLO,
and RPR tests
™ Imml.mi:lhlutting & Lateral Flow Techniques -Interpretation of infectious discase
strips {e.g, malaria, HIV rapiel cards)
¢ Antibody Titer Estimation -Dilutdon-based methods for semi-quantitative antibody
analysis
e Flow Cytometry -lmmunophenotyping of immune cells and gating analysis
q o —
. SPc
i - { &
{ v (4
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o [mmunofluerescence (Direct & Indirect)-ilicroscapic detecnon of immune
markers for digpnostie appheations

o  Auvroimmune Marker Detection -Rhewmaroid Factor, Ant-CCP, and Annnuclear
Annbody (ANAY agsavs

e Biosafety & Quality Control in Immunodiagnostics -Practices for accuraey,
teproducibiling, and documentucion i clinical labs

s Clinical Case Analysis -Coso-based interpremanon of immune dysfuncoon in
infecious disease contexts

*Clinical laboratory rotation fobservation can be incorporated wherever possible
Suggested Reading:

3. Punt, |, Stranford, 5., Jones, B, Owen, A — Koby Immuenology, WoH, Freeman

10. Parsleww, TG, Stires, DR, Terr, AL — Medical Immanology, MeGraw Hill

11. Delves, P, Martin, 8], Burton, DR, Rout, LM, — Rowr's Essennal lmm analogy,
Wiley-Blackoaell

12. Kumar, ¥, Abbas, AK., Aster, [.€, = Rebbins Basic Pathology, Elsevier

13{_':':1.1153], &, Bonmkke, 5. = Tew Sontalke, 5% = Texthonk of Basic andbook of Basic
and Clinrcal Tnmmunology, Universings Press (Tndin) Pvt, Lad,

14, Subhash Chandra Parija — Towthonk of ﬁffm&.-hi:;l_ﬂ anad Temuenwfogy, Elsevier

18 581K, Gl.l.l.‘rl‘l — e s ﬂ:." FWWMUJ'.HT,.]:}'F-Q:: Brothers Medical Poblishers
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SEMESTER II - Haermaology and Transfusion Medicine

Course; Haematology and haematological disorders Total Credits 4 (60 hours)

Course Rationale: Srudents will understand the advaneed-level conrse equips Learners with
climcal-laborarory experise m investigate bematologe disorders. threugh morphologicsl,
maleeslar, and algorthmic lenses: It emphasizes interpremanon of hone mareow, penpheral
blood findings, bleedhng profiles, and malignant hematologie condinons using surtmarcd ane
osafe praclices,

]_;,';{mirrpl Clutcoricse ].:| [|:'|1|."r'|'.||'r_'[ lsrre miaccona: and 'Fr.l'ip]]cml. blood ﬁndiﬂ&'{ i l'IEIH'-II:i:-h.Igii-'
diserders 23Apply  disgnoste measures for anemia, leukemia, MDS, and  hemoseanic
conditions 3.)Perform and analyze melecular, cytogeneic, and immunophenotypic s,
4.\Correlate lab data with clinical symptoms to distinpuish hematologic and hemostatic
disorders. 501 se autmmanan toals 2nd gqualiy protocals for hematology lab etticiency

| Unit TﬂplL’ﬂ- Hours

i Hemaropoicsis and Bone Mareow Dynamics: Regulation of 5
hematopoictic stem cells and stages of differentiution;
Identification of manraton bleckages and marruw Sallure
syndromes; Role of marmow microemaronment and stromal
interactions; Cytoking signaling in stem cell survival and lincagy
commitment; WHO 2022 marrow grading: Abrosis, eclulanty, i
blast percentages.

[

Red cell structure and metabolism: Red cell morphology : 5
structural variants {zize, shape. inclusion bodies); Hemoglo
biosynthesis: heme synthesis, globin chain preduction: Red ¢
metabolic pathways: Embden-Meyerhof and Pentose phosph
pathways: Functional implications of morphalogy <
metabolism on red cell survival

3 Red cell destructions- extracellular and intracellular red ¢ 6
destructions; compensation mechanisms in  hemolys
reticulocytosis, erythmid hvperplasia, bilirabin metabolis
Classification of hemolytic anemia: hereditary vs acqui
Pathophysiology and laboratory diagnosis of Hcrcdltl

' spherocytosis and elliptocytosis, GOHPD  deficiency and |

oxidative stress pathways, Paroxysmal noctur
hemoglobinuna (PNH); diagnostic approaches for h:rr.*d:t

and acquired hemolytic anemias. ; !

T N
= 2 =
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prenatal diasgnostic protocols.

Mumbional & Hypoproliferative Anemias: Classilcat 8

pathoplyysiology  and laboratory diagnosis of  muintio
anemias-  Iron deficiency, folate deficiency, and megalobla:
dnemia; Diagnostic  interpretanon  using - Iron s
megaloblastic mdices, folate deficiency; anemia of chro
disense- pathophysiological mechanisms and  ovtoki
mediated ron sequestration;  Hvpoproliferative anemia:
reticulocvie  indices, eryvthropoietin response, and  marr
hypocellalenity;  Bone marrow biopsy evaluation: cellula

grading, storage irom stains. and dysplastic featur
Reticulocyte production index (RPI)} and its relevance in marr

functional assessment; Application of WHO and 1CSH gl

anenua classification standards for standardized reporting

Classification,  pathophysiology and laboratory diagnosis
hemoglobin vanants and thalassemia syndromes: WI
guidelines for sickle cell disense and unstable hemoglobi
Structural abnormalities {e.g.. HbS, HbE, HbD) and synthe
defects (- and P-thalassemia); Role of genctic counseling ¢

Acute & Chronic Levkemias; WHO/FABE classificatio 8
pathophysiology and laboratory diagnosis of  AML, Al
CML, CLL mecludmg immunophenotyping (CD marke’

eytogenetics, flow eyvtometry and PCR.

Myeloproliferative & Mpyelodysplastic Svndromes:  Clini 8
features and lab diagnosis of Polycythemia Vera, Essen
Thrombocythemia, Myelofibrosis, Myelodysplastic Syndrom
marrow dysplasia pradimg, mutation panels { JARK2, CALR, ¢

MPLL ASH gudelines for diagnosis and classification,

Plasma Cell Dvscrasias & Related Disorders: classificatic 6
pathophysiology and laboratory diagnosis of multiple myslor
paraprotein detection (SPEP, IFE, FLC assay); WHO 2(
criteria for plasma cell neoplasms; beta-2 mucroglobulin ¢
cytogenetic risk stratification in plasma cell myeloma; Wl
2022 plasma eell definitions

MLS Curriculum NCAHP
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9 Lympheid Neoplasms: Classification, etology, and lab findn 6
of B-lymphoblasuc and T-lvimphoblastic luuk-;:nm.fh-'mphnr_
immunephenotypmg (CD10, TdT, CDT), cylogenetic mark
(MLL, ETV6), and chnical corelations. Mature Lymph
Nenplasms & Advances; CLL, prolymphocyiic leukemia, hs
cell leukemia, Hodgkin and Burkin lvmphomas, diagnod
technigques and recent molecular advances- NGS, FISH, |

| rearrangement;  WHO 2022 opdates on classification §

disease hehavior. |

Toral il
I___H 'i-,_h._.“h'* -
E f ||II ‘:m_ .,‘ '-._ g
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Course Mame: Clinical Haematology - Praciical Towal Credit : 2 (60

honirs)

T SRR B

=l

1.

Bome marrow smear review & cellular grading

R |'|.‘.||‘:||"|1|'!||.:|||.'||'_r|].‘ 'I"en'rlheml smear reportmg

HL‘IIL‘LI.I!,II.‘!.'II: meices & ancria rlnlﬁl'i;np;

Hemnlyric ancmia workup: Coombs, nsmotc fragiliny, schistoeyte guantification.

Hb electrophoresis & varmor analvsis

Leukermia morphology & eytochemical nyping

|-}'Iﬂ:|-15m|-ll rn:l'J]'l|a:uT1 'I.I.i-'lHI'II.J-‘lTIE:‘i'r Case shoets and copcupt mapping of b workups
Phasma cell stadics & pamproein reporing, case sheets and concept mipping of lab
wirlouges,

Lab awmomancn & QC documentation : Analvzer hizrogram reading, calibraton
rr_'l'.u.JH.H.1 {EL r_'|!|:.rri:r|5I l;*.“‘_'r';:i;'j.n:.'«:.

Integrated case amalysis & report writng: Drftiog  diggnostic algorithms and
strncrored case interpretations.

*Clinical laboratory rotation/observation can be incorporated wherever possible

Sugpesicd Readings:

Mchenzic, & B, Williams, | L., & Landis-Fiwowar, . (2004), Clical laboratory
hemarolopy (Wol, 1), Pearson educaton.

Wickramasinghe, 3. N, & McCullough, |, |. (2003). Blood and bone marrow
pathology

Chou, T (2007, |'|E|:1.I'.':I-".:-'. clinteal L:‘Iiu.grl.l:l.*.i.-\. anl management by taboratory methods,
JAMEA, 297(16), 1827-1833,

Wintrose, M, ML 20080, IFwtraly's chiniae! bearatoisgy (Val, 1), Lippincors Williams &
Wilkis,

Mokenzie, 5 B, Williams, | L., & Landis-Prwowar, K, (2004), el fbertiory
Bemerindozy (Vol, 1}, Pearson education

Hofthramd, A, V. et al 2016), Color Atlas of Chmical Hematology (Fourth ed.). New
Dxelbn, India: Elscvier.

sond, R (2006). Textbwek of sedical laboratory fechrodiy. |avpee Brothers Publishers.
Dhacie, | V. (2006). Diaae and Liwis prociical haematolory. Elsevier Health Sciences.
Gaedkar, P B, & Godkar, D0 B (2008}, Textbaok of medcal floboratory fechrolpzy. Bhalani
publishing hanse,

MLS Curriculum NCAHP M9
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Course Mame: Haemostatic Disorders Credit ; 4 (60 hours)

Courae Rationale: Thes coure cquips lcarmers wath advanced knowledge of hemostanc
physiology, bleeding and thrambotic disorders, and liboratory diagnostic prorocols. Tt bridges
miigcular mechanismis with pracrical restng stratcgies, emphastzing chinical correlations and
riflex dienosocs for bfclong lhbomrory competence

Learning  Outcomes: [ I_-',ail'd:un noemal  hemostane processes and Em.gu]:n:'lnn Fretor
functons i health amd disense 2 Classibv and interpret bleeding and thrombone disonlers
nsing labaratoey and elinical daen 3. Apply srrucused dmgnoste algordhms and refles tesong
prowecols [or comprehensive hemostasis mvestigadon, 4, Inwegrate recenc advances in
congulanan diagnosics inte climeal laborarory practces 3 Use automanon tools and qualicy
protocols for hematology laly efficiency

Unit  Topics Huours

1 { Introsducnon wy Hemostasis & I-‘h:.ﬁi::ulng_',. Mormal hemostatc | (i1

| sequence: vascular constriction, platclet plug formation, Enagulﬂi

{ easeade, inhibarors {(Proten C/5, AT, fhnnolysis; interplay of
endnchelum, plarclers, coagulanon prowcins

2 Coagulagion Factors &  Pathways: [|1L11nuc.-’t3:1'_ﬂnsh:;"q B
pithways; nomenclature & roles of faceors =X syathesis; vi
dependency, activation sequences; global standards on facoor a3s]

3 | Primary Hemaosmss Disorders: Plareler counr and fancoon defl ] '
qualitative plateler  disoeders, Bernard-Soulier, 'L'r].l.l'l.-
thrombasthenia; bleeding tme, aggregation seudics, genetic I:u::ulul

4 Secondary Hemostasie Dhisorders: HLmuphJIm 4"|.,I"E‘1r vion W B
disease (ovpes, dingmostes, nstocenn cofactor, vWF antigen,
ELLndJ.ng] factor deficiencies; PT/APTT prolongaton patterns

5 iT::r'ri:nr],' Hemoseasis & Thrombone Disorders: DIC, tha ]
| thrombocyiopenic purpura (TTP, hemolyoc aremic syndroms
acquired  inhibitors, circulating  anticoaguiants; fibrin deg

| produces, D-dimer testing

MLS Curriculum NCAHP 230
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J..1.|::|l:’1:|:]tur'|. ACTECIINE s :s|:'||.'|.|.al testangs; ,1_;||.1.'|]1I|;1-;. Plood
Bleeding Time (BT} and Clorng Tune(CT), Puothrombin Tho
Activatce Partial Thromboplastin Time (APTT], Theombin T
clot retracrion, solubility;  Specific Factor Assavs — Factor 3
vWF andgen & acoviy, Abrinogen bevels | muxing studies,
Anncoagalane Tesung - difure Russell viper venom west (dBVVT
Subtyping & Multimer Analvsis -for «WID classificaton |,
ROTEM -viscoelasrie wsting for clor formanon dvnamics
function amalyzers-  Platelet Aggregometry & PFA-100 — |
qualtative phaeler disorders, Circulating Amticoagulant Dete
thetapeutic vs autoimmune sources

| Reflex Tesong & Algorithmic Dingnesis: Refles wsing p
|]HJ:IE|-!I:H.[1:II‘_I.' role in alporithm  design, eascade testng p

interpreting abnormal screening resols; reference ranges
Eraups

Recent Advances & Quality Management in Coagulation:  Aul
in coagulation labs, POC testing, new reagent technologes, ind
with moleculat diagnostcs; QU/OM  protocols; wobal |
recommendations (ASH 1ICSH)

MLS Curriculum NCAHP
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Course: Haemostatic Disorders Practcal Total Credies 1 2 (60 hours)

iz

Portierm [rrerpree HI.|.L'|'!. [RELSCSIRTR L B

2. Perform collecuon, ransport, and processing of hlood samples for coagulaton tesis,

3.

Placeler Count and Perpheral Smear Inerpeetation- Platelet esumanion accuracy,
iclennificanon of gualitatve abnormalmes (eg, Bernurd-Souber sendrmome).

ieding Time (BT, and Clomung Time, PT/APTT Tesune, Ming swdy,
Coapulanom Facror Assays and Dilunon Smdies and Interpreranon, Reflex algorthm
application; prateeol roubleshoating,

PP a; E

ROFTEM S TEG Simulation and Inrerpremnon

-Dhimer angd FDOP Estmaoon- Latex agplotmaoon  test;  immumoassayv-based
quant bcanon; cur-off serting for INVT /pulmonary embolism

vWF Anngen sod Activiey Esnmation- Differennaong type 1 ws type 2 varants;
handling pre-analyncal inrerferences.

Lab automaooen & OO docomentanon © Amalyzer hismogram reading, calibration
repores, Q0 charnng exercises

Integrated case amalysis & report writing Drafing  disgnosue algorithms and
structiured case inerpretations- Analyze anonymized clindcal vignettes; charce
El]HE[!‘.lUSl‘IE tlow using F'T.-"HF'TT.I'rn:i:-:ing Muﬂy_-"v"u'ﬁ-“l" tols; prepare 11'|1t-1'|'f'l.'l.'-1.i.'|1.'
Teport

10 WHO/ISTH Guidelines Review- Critical reading; global frumework

cantes il ization,

*Clinical laboratory rotation/observation can be incorporated wherever possible

Suprested Readings:

MeKenzie, 5. B, Williams, |, L., & Landis-Piwowar, K. (2004). Clinieal laboratory
hematology (Vol. 1), Pearson education.

Wickramasinghe, 5 N., & McCullough, . | 2003). Blood and bone sareo
pathology.

Chou, Dn (20075, Henry's clinical diagnosis and management by laborsatory methods,

JAMA, 297016), 1827-1833,

Wintrobe, M. M. (2009, [Finirobe's tlinical bematolegy (Vol. 1), Lippincort Willams &

Wilkine

Mckenzie, 5 B, Willams, |. L., & Landss-Piarwer, K. (2004), Choical dabarmary

Jemeatwlogy (Vol, 1), Pearson education,

Hoffbrand, A, V. eral (2016), Color Atdas of Chnical Hematology (Fourth ed.}, New

Drelhi, Tndis; Elsevier.

Sood, R, (2006). Textbook of medical laboratary tolmofgy. Jaypee Brothers Publishers

Dacie, |. V. [2006). Dacie and Lewer praciival baematolygy, Elsevier Health Sciences.,

Godkar, B B, & Godkar, D. P. (2006). Textbonk of medical daberatery fcbmedgy. Bhalan

pub[is‘hftng house, B
ET

—_——
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Course: Applied Tmmuncpathology in Hemarology Credin : 4 (60 hours)

Course Rationale;: This course equips learners wath advanced knowledge of hemostanc
physichogy, bleeding and thrombotic disorders, and laboracry diagnostc protocals, [0 bridges
molecular mechanisms with praceical westing strategies, emphasizing clnical correlationg wnd
retlex dugnosacs for ifelong laboratory competence,

Learning Qutcomes: At the end of the course, Students would be able o 1) Explamn the
mmmung mechanisms involved in hematological disorderss. 1) Analvze immunopathologcal
basis ©f hemawologic malignancies and aottimmune hematolegic diseases. 3. Perform and
inrerprer ammuinahemarclogeal and immunodiagnosoe weses velevant o hematology. 4.
Correlare laboratory  findings with  chinical immunopathology 0 vanous  hemarological
conditnns.

Umit | Topics Hours
1. | Cwverview of Immune syseem Immaone systemn and Tmmunald 10

| disorders, Cellular and bumoral Immunity, Complement syEte]

I Cyrowines, Homan leacocyric snogen, Major Histocomparibili |

| complex and disease

| : 14 |
Z, -Imrmlmpa:hul::rg-;g.' of Hematolopic Disorders:  Auroimn 13

hemolyoe anemia (ATHA), Immune thrombocytopenic pur

(1T, Patoxysmal nocturoal hemoglobinuria (Ph

Hemophagoeyic lymphohistiocsesis (HLH), Hypersplenism

HTTNne cytopenias

- - —

3. | Immunopathology in Hematologie Malignancies: Tumor 13

inmunology of leukemia and lymphoma, Immunophenorypic
lu:u.'l::u:.in,.-"_lymphnnu diagnesis, Role of monoclanal anobodic
and immune escape, Minkmal residual discase desecrion vaa fl

eytometry

4. Immunodiagnostcs in Hemawdogy: Direce and Indirece Coor 12
Tese (DAT & TAT), Antibody screening and cross-marching,
Immunecassays (ELISA, CLIA) for hematologieal markers, Fly
eywoinetry principles and interpretaton, Autoantbady d-eu:e:l:i-i

in systemic sutoimmune discases

MLS Curriculum NCAHP 229
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5 Immunotherapy  and  Targeted Thempy:  Immunomaoduly

drugs in hematology, Monoclonal antibodies (e, Riom)
| Damatnmumahb), CAR-T cell therapy o leukermia and |[ymphe
| Grraft-versus-host disesise (GYHD) and  immune  regulatio

| bovne mareow transplant

MLS Curriculum NCAHP
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Course Name: Applied Immunopathology in Hematology Practical  Credits: 2 (60
hours)

L. Luminex-hased ano-HLA cfass T& [ screening

HLA-A, €, DRB3/4/5 high-resalution trping

Multiparmmerric Mow pancls for leukemias

Flowe evtometry-based immunophenonping

Drivect and Indivec) Coomb's eai

Adsanoed hemarology auromanion (Mindeay CAL 80005 inclodes reflex resting and

parameters bke 1Gr immatore rranulooye count), Rer-He, NLR

bl

{ncatrophil-to-lymphocyte tto) (DEMO)
T. The practicals can be upraken in workshop mide ar any Advimeed NABL lab wich

above menooned facility or can be sensineed wich demo |w_u_1iu|

***Smudents can be taken for demo wisits w labs whers the reses are routinely performed

Suppested Readings:

1. Bilberswein, L. E., & Anastas, | (2017 Hemamlopy: Basic Principles and Practce. Elscvier
Health Soiences,

2, McPherson, R. A & Pincus, M. R (2021], Henr's clinical diagnosis and management by
labesratory methods E-book. Elsevier Health Sciences

3, Wintrobe, M. M. 2009, Wintrobe's clinical hematology (Vol. 1. Lippincor Williams &
Wilkins.

4. Owen, |, A. (2013). Kuby mmunology. New Yoo AW H. Freeman and Company:

t‘}ﬁ.

MLS Curriculum NCAHP = m



228

Course! Clinical Pathology Ciredit: 2 (30 hours)

Course rationale: This course integrares foundanonal and advanced dingnostic pnnoples in
chimieal pathology, emphasizing fod-based diagnosncs (unne;, CSF serous fluids, semen,
feces; spumum, eytology). It equips lesences o apply structured liboratory  technigues,

mterpret resules in chnical comexes, and engage wirth emerging technologies and auomanon

m pathology.

Learning Oweome: 1) Describe and differeniate the physical, chemical, and microscopi
charactensics of body fluikds in normal and pathological staces, 20 Apply appropae
diagnosne techmgues ncluding reagent sivip, eviology, and special stains for dentifving
abnormal conditions 3 Evaleare laboratory findings o correlate with elmical conditions
such a5 renal disorders, memingtis, infernling and gastmintestnal pathology. £.1Dhscuss recent
acdvances i Hluid-hased dingnostics, including autcmacion, maolecular integration, and gualicy

FLhr AR 1] L e

e

Topics

Credit

Hours

Urnne analysis: Colleetton and  peeservanon; physical, chemig
microscopic exams; urine stip technique; renal pathology; prognar
rests, urine osmolabey, Bence Jones protein, and  automaton
urinalysis,

Cerebrogpinal Fluid (C8F); C8F formanon and handling; differentian
of pathological findings; cell count interpretarion; meningts profil
CSF  plucose/protein  magos, PCR for meninmds pathogens, a
cyvtospin technigues.

Serous & Synovial Fluids: Formaoon, colleenon, exam of pleud
pericardial, pertconeal, spnovinl fluids; wanswdares ve exodates; crys
jornr disorder profiles. ADA levels m plearal fhod, syoovial
wiscosity grading, and crystal dennficanon wsing palarized microscop

Semen analysis: Sample collection: phisical, chemical, microsco
exams; sperm motphology; fertlity tess and interpretanon. WH
sperm morphology cotena, DNA fragmentanon index, and comput
assisted semen analysis (CASA).

Ciher Fluds: Ammone, BAL, Saliva: Compositon and analysis
amnpiode flodd; maternal arine differentadon; LS mto in amnio
Fhaidd, salivary biomarkers: BAL and saliva examination. BAL eyealy
for infecticns diseases

Fecal Analysis: Compasmon; collecrion; physical, chemical, microsco
exams, focal screening tests {occult blood, fat, Hb); clinical correlato
Fecal calprotecdn, PCR for parasidc DNA, and automation in sn!
analysis,

e A

k - P

g %
1 -‘-' —
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B aputum Analysis 3
Formanon of Spuram, collection of Sputum, Analyss of Sput
spurum cytnlogy, fiehl-Neelsen staining, and GeneXpert tor TH.

5 Integraced Entetpretation & Cise Corrclanon: Reflex resof 4
interpretaton; mtegration of flid analysis m dagnoste decisn
pateern recogmunen across Huids; specimen quality and result impa
Al-assisted fmure annlysis
Total Bl
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Course: Clinical Pathology Practical Credit: 2 (60 hours)
Collecuon and biosate handhng of wnne, stool, semen, CSE, and body thads

Unnpe - Manual and dipsock urine analysis, Microscopie examnation of unne
sediments, Comparatve analysis using semi-automated urine anzlyzers, Rapad HEG
PECETINTIEY test dnd inl:i.*rl'.rul:a:iqm

Stonl micmscopy for ova, cvsts, lenkoeytes, Detection of fecal scculr blood and fecal

i
Semen analvsis: volame, modlity, morphology (WHCY protecol)

Physical and microscopic examinanon of pleusal ascite, synovial, pevieardial, and
C8F samples, Total and differennal cell counts in body fluids, Cymospin preparation
and smear erpresnen

Cytologeal speamen handhing, fixanon, and smear preparation, Liguxd-based
eviology demonstration, Papanicolaou (PAP) staining and interpretaion

Case-based correlanon of lab findings with clinieal conditions
Idennficartion and analysis of pre-analytical, analytical, and post-anabytical errors

Quality contmol exeraises and documentaton pracices

Suggl:ntcd Readings:

MLS Curriculum NCAHP

Munclr, L., & Shanahan, K. (2020), Sraf's sectbonk of srmmalyses snd body fladds. Jones &
Bartlerr Learning,

Godkar, P B & Godkar, 1D P 2006). Tt of el daberasary fechwadezy. Bhalam
publishing house,

armsinget, & b, & Di Lorenzo, M. 5, (2001 4). Deineder and dody fladds, FA Davis
Sood, B (2006], Todbeak of sedical laboratary indhnalgy, Javpee Brathers Publishers.
Chou, D, (2007). Henry's clinical dingmosis and management by laboratory methods.
JAMA, 297(16], 1827-1833,

Polansky, Vo D) (201 4). Clrsck: Reetew Covdi o Meaicad' Laborasory Soewce. FA Davis,

World Health Organization. (2021). WHO laboratory manual for the examinaton
and processing of haman semen, In e deboratory sansal for the examination and
Jeicescing of human seoren.
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SEMESTER IT Histology and Cytology

Caourse name: Translational Anatomy and Cell Dynamics Tutal credits: 4 (60
hours)
Course radonale: This course explores buman anatomy with a mnslanoenal foces, linking

structural  msiohes o cellulpr  fonetions, Fﬂrh-::l]n!_s_jc.s, aridl I..:I.I:-Llﬂ'_'l[ﬂl':'.' Lli-.:.-,;__-uns.rics.
Understanding cell archiecure, behavior, and dynamucs in health and disease states, can

espectally serve m teems oF tangered themples wwards oncology and regenceative medicine,

[ faming outcome: At the end of the course, Students would be able o 1) Corrclate gross
anr.| n1||;;rr:-:m_.'|:1]'.||r_' H.'I1:ll1:u|l._'|' wl:lll l:lﬂl.‘:.l.‘.l]l:lg_bcal unn-.liti::m_r. nbstrwd ifl Elil‘ticil spccimn: g |- 3.:I
Becopnize anatomical festures in histological slides, including landmarks essential for
identifving nornal versus diseased tissue 3] Apply anatomical knowledge wo orient, section,
and analyze nssue samples correctly in histopathology laboratories. 4.) Ineegrare anatomical
context with digital and molecular diagnosncs, enhancing interprecation of tissue-hased

assays and homarker localizaton.

Unit Topics Huonrs

1. | TFransladonal anawomy of diagnostc relevance: 12

Civerview of systems-hased gross anatomy with diagoostic
relevanece, Surface landmarks and anamsmical vananons, Regio
w5 systemic anatomy, Importance of anatomy in grossing and

sectioning protocols, Anatomical changes in disease: atrophy,

hyvpertrophy, neoplasia, regeneration.

MLS Curriculum NCAHP 230
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&

| Drgan-Spewific Apphied Anaomy;

Histerechnology-oriented anatomical structure of ma)
| SYSEETTAS:
o integamenary (Slkm bigpsies, dermopacholor
o Respiramory (lung, nasal mucssa, hronchi)

tristroiniiestinal truct (Iver, pancreas, stomach)
(REFES ahal=cy

o Genitoonnarr {kidney, hladder, reproductve
OTgans)

o bEndocrine [thyroid,; adrenal, pinnary)

o Mervous system {bramn regions, spinal eond,

peiipheral nerves)

+

|l"t|l1.'m=rl:ltilm1_.' and Tizsue Architceture in Healech and  Diss
| Fungtional ossue units and compartmentabzanon, Epith
! connective, musculir, and nervows tssue onentanon, MNorms
I'prl'rhu|r.'r_[:l'1:r|| tisswe organization, Tomor marpgins, cel]
i]nﬂlizndnn, lymphovascular scructures - Microscopie and ¢
anaromy  of nervouws and endocone  svstems, Advanced
Corganelle functons (Golg, ER, lysosomes, perotisomes),
| relevance in bormone-secretmp numars, neuradegeneration

|

-

12

ccellular organclles, Cell cyele regulation and checkpo
| Apoptosis vs. npectosis — pathways and implications, f.'rl;
i seneseence and aging, badies of stem cells and regener)
biology

{ Cell Biokagy in Health and Disease: Structure and functios.

Applicanons in Laboratory and Translational Research:

Hiszopathology and cytopathology applications.; In vitro mo
sphernids, organnids, and lab-on-chip systems,, Cellular imagi
and live-cell tracking techniques, Molecular diagnostdes: cell
signaling-assays, immunoflucrescence, THC, Applicanion of A
anaromiical image interpeetation, Rale of anatomy and cell
hinlogy in forensic and personalized medicine, Ethical issues §
cell and dssue research

12

MLS Curriculum NCAHP (-/ \ =
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Course name: Translatonal Anatomy and Cell Dynamics Practical Towal credits: 2
(60 hours)

[dennfication of cell and tssue tvpes under light microscope (H&L, special soains)

M-

I'_'.|.||.'1 l'.'l:tlll::lﬁ ITHAIT H'I1i-l._.-:|| 1!II‘|I:|'|'I'IiIrk.\.'|: Wf[]] ]'|i11 I;.1.||:_FE|I_1.I '.lh‘l;il_'!—

Apphcaton of Al in amtomical image interpretation
Wirtal dissection and 31 anatomicsl visvalizagon using sofreare.
Clirneal ease discussions (normal vs parhological fissue morphology)

I_|_|.

Y

Suggested Readings:

L. Drake, K, L. et al 2020, Gray's Anatomy for Stadents {Second ed.), New Delh, Indi:

Elzovier.
2 Mescher, A, L (2021], Junqueire's basic histology © wext and atlas (Loth ed).
3 Lodish, H, E {20000, Molecubar cell biology. 4th ed. WH. Freemun.

4, Young, B, er al (201 5). Wheater's Functional Histology : A Text and Colour Atlas (Sixth
ecl.). New Delhi, India; Elsevier.

5. Riwens, 00O (20015). Fundmmentals of anutonyy and physiology (dth ed.). Cengage Lesrning,

6. Ross, M, H., Pawlina, W, (2011), Histology : a text and adas ; with correlated celland
molecular biology (Gth ed.).

7. Baneroty, | I, & Gamble. M. [Eds.). [2008). Theory and practice of histalopical
techrigques, Elsevier health sciences.

8. Bancroty, | 3, & Gamble, M. (Eds.). (2008, Theory and practice of histological
techniques. Elsevier health sciences.

e 4
L i W
""‘-._' ' =
e —
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Course: Essentials of Histwology Toual Credits; 4 (60 hours)

Course Rationale: This course equips stwlens with fuund::l':i::-rrul anil  apphed
competencies In Hismlogy and Hi:-'.rnrmrhuh:g_y_;. Hy l."!{|_'|||:|1'i.ng the microscopic
architecture of cells and nssues, Jesrners will develop dagnosnc insight neo disease
miechanisms and tissue responses. Emphass will be placed on lahoratory organization,
specimen processing, cytolosical rechalqoes, routine and specralized stmning, and the
mterpretation of morphelogical changes. Thvough this, stedents gain readimess: (o
contribute meaningfully 1o disgnoste histopathology, eyropathology, and integraced

laboreatory medicine,

Leaming Outcome: At the end of the course the snudents will be able to: 1.) Apply
prnciples and techniques for nssue fixatnon, processing, and saining in hisiological
pracoce. 2)Dwmonstrite proper specimern enlleenon and  handling 1w uphald
disgnoste standards. 3 Interpret cellular and tssue morphoelogy across organ systems,
coerelatmy with physiolosical and parthological chanpes 4. Udlize emerging digital
rools and sumomanon in hisiology for qualiny assurance and diagnostie support

Unit Topics Hours

1 Introducton o Histology and Cell Architecture: Seope and relevance 7

histolopy i lnborsrory medicne,  Micrmoscopic  anatomy  overvig

Histolesgpical  eermmology and classification of tesues, Cella

arganelles and maclear-cymplasmic relanonships

2 Cell Biology and Cytologieal Architecture: Cell membrane, eymoskele 7
clemenes, and muracelluler junctons, Nuclews, nucleolus, and chroma
organization, Cell cycle phases and mitotic activity in Hssu

Apoptosis ard cellular degeneration markers.

3 Tissue Prepararion and Processing:  Fisanon rechriques: chemi 10
prineiples and rypes, Processing steps: dehyvdmoon, clearing, embeddin
Microromy prindples and  roubleshooting, Frowen  sections a

cryosat applicatons.

MLS Curriculum NCAHP fo
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-4

Staiming Techmiques and Interpretanion: Principles of swalning: b
assue interactions, Rourine stains: H&LE, Romanowskr seins, Spec
stains: PAS, Massons tnchrome, Retcubin, Aloian biue, Histocheoi
EEL'hJ'LI.q‘I.I-Eh in tssue differcotaton, Seain valdapen, conral ossu

and interpretabive acouTacy,

5}'Hl'ﬂmif ”i!-l:l.‘lll.‘lg:l' - ':":'I'EI.I:I'I-BES.EI:l Stmqru.:::: |"-'|1L'nn:'|.-|:-|1.' ArareaTy
mijor swems Intepumentary System — cpidermal bvers, derm
adnexa; Muscaloskeletzl System — bone histology, cartlage wp
mareow ;  Respirarory System — nasal mucosa o alvec
Gastrontestinal Trace — from  esophagos 10 colon; Hepatobilis
system — liver lobules; bile duces; Renal System — nephron archirectu
filration interfaces ; Endocrine Organs — thyroid, adrenal, pituie
miceostructure; Reproductive Organs — ovarlan and  1esicu
histology; Nervous Svetemt — cortex layers, cerchellum, periphe

DErved; L}'mphirit & Immune Organs — lvmph nodes, splecn, thymuo

Emergng Trends and Disiml Histology : Histology auromaric
trssue processors, suromated strainers; Digital slide scanrmg and i
analysis, Al-assistex] disgnosis and computstional hiswlogy: Role

LIS and eelepathology in modern laboratariey | Ethical and regulat
aspects of digiral diagnostics

Total hours

MLS Curriculum MCAHP
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Course Name: Essentials of Hiswology Pracucal Total Credits: 2 (6

hstarg}

1. Demonstrate receiving, handling, snd labelling and spectimen repection crtena

ol evtologieal fpecimen.
2. Prepare and compare fixavon usimg formaling Bowe's solution, and alcobol-based
freatives. Record effects on tssue integriny
Tissue Processing & Embedding - fixation, dehydration, cleanng, impregnation
Dremonstrame the Prﬂ:-::dur\-;-: foe knufe '.-I!‘l'.11']‘.HEI'Ii!15 - Hr1n-|'l'lg i s'rl'l:lFFing

Perforim seetion cutting of tissue block using a mierotame

o o ke e

Perform Hematoxvlin and Eosin staining with emphasis on nuelear-eytaplasmic

contrast amd reagent preparadon.

7. TPerform mountng of the staned section

8. Special Stams (PAS, Masson's Trichrome}-  PAS for carbohydrates and Trichrome
forr collagen. Assess specificity and interpret stained slides

9. Identifv organs/tssues uncder microscope (skin, liver, kidnesy, ete) and correlate

warh hismlegzcal descripoons

*Clinical laboratory rotation/ observation can be incorporated wherever possible

Suggested Readings:

Bancroft, | [, & Gamble, M, (Eds}. (2008). Theory and pracnce of histalogical

rechmigues. Elsevier health sciences.

Ramaknshnan, 5., & Sulochana, K W (Eds), (2012). Manual of Medical laboratory
technicues. Jaypee Brothers Medical Publishers Pr, Lid..

Culling, C. F A, & Taylor, H, E. (1963). Handbook of histopatholomeal techmigues
{including mussom rechnigue).

Nayak, R, & Nayak, R. (2018). Exam Preparstory Manual for Undergraduares:
Pathotegy. Jaypee Brothers Medical Publishers

Carson, E L., & HLADIK, C (2015, Historechoology, A sclf-instructional text,
Amenican-Sociery

Curean, R C, & Crocker, |, (2000). Curran's atlas of histopathology,

! g
'N"‘\ s E

o S
| E3
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Course name: Essentials of Cyviopathology Tonal credins: 4 (60
hours)

Course ratiomile: This course explores the structure, funcuon, and morpholegy of normal
and ahnormal colfls. This will aid stadents o ideniity various nypes of cymlagical specimens
and understand their clinscal relevance. The cowrse alzo sllows to apply knowledge gined for

stainimg tochnigues snd microscopy in the identfcrnon of normal and pathelogical eviology

Learning outcomes: At the cod of the course snadents will be able ra: 1) Demonstrace
knowledgs of cellular morphology and identfy cymlogcal feamres of normal and dsessed
staes 2. Perform and troubleshoor eytological specimen preparation, saining, aml slide
screening techmigues. ) Interprer oytologcal findings in pynecologcal, exfolianve, flud-

based, and aspiration cviology with clinical correlation.

Unat Topic Hisurs

1 L General Prineiples of cvealogy and s application: Fuadamentals: Ed] 5:[1.15 3
and organelles, Cell cvele, division, and death, Cyroskeleral anc nun::lf.':lqi
changes in disease, Bazics of microscopy and image amalysis, Cyrodiag
mn varous disease, comparison of eells normal vs disease, Molecular ::1

and its mle in dingnostics |

MLS Curriculum NCAHP s 230
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| 2, Exfoliative Cytology: Lik

Introduction 1o Exfoliative Cyvtology

| s Drefinmion and scope
o Types of cufolnnon: spontancous va mechanically saduced
s Advantages and hmitadons 1o clinical diagnostics
| Sample Collection Technigues
s  General ponciples of colleconn and fixation
s Speofic are-hased enlleetiom:

o HRespiratory teact: spurum, bronchal washings

o Unnary trace: vesded urine, bladder washings

o lemale pemital rrace: Pap smear {conventional and ligui
based ovology) I

o Serous cavines: pleural, pentoneal, and pericardial Aus

o]

Nipple discharge, oral caviry, gastrointestinal trace

3 | Intervendonal Cytology: L5

L Introduction to Interventional Cytology
o Definition, scope, and evoluton
o Indicanons and contraindicatons
o Bole in mimmally syveasive disgnosis
2. Fine Meedle Aspiranon Cyrology (FINAC)
e Techniques: Palpaton-goided, LiSG-gusded, CT-guided
e MNeodle ppes, aspiration vs non-aspiration (capillary) t::u:hnl-.mi

= FNAC of common sites: breass, thyeoid, booph node, salivary|
soft tssue

3. Sample Collection, 8mear Preparation
® Smear techaiques (pull, squash, deop, spray)
o  Cell block preparation and hgquid-based eytolopy

MLS Curriculum NCAHP 239
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1. Slide Preparation and Staining: 1
L] :':‘I.JII'.':dI l:llﬁ ||.'|.:!||||'|.|'|.|L':"'
o  Fixaoves used for exfolatve samples
v Sommivg methods:
o Papanicolaou stin (Pap smin)
o Hematoaylin and Hosin
o Muv-Granwald Gremsa (MGG
< Hi'ﬁ:w.ﬂl stains o mfectivn [}:i'.itl'l.l—Hq_'l..'th"lj., PAS)
Microscopic Interprecation:

Criterna for adcqu sy ;rﬂ |;|:'.‘||1.|.|.1.r pre $r_r1.-"'|1i.|.‘:-|:'l Idenrificanon of nr_'-mi
epithelial cells and reactive changes, Recognition of inflammewer and
infectious processes, Cellular arypia and malignancy: C].mmmt:lhnlng:l:.
features, Use of scoring systems (.4, Berhesda system for ceracal oy

3. Cytodiagnosis and reporting: 10
Rapid On-Site Evaluation (ROSE)
s Concepe, purpose, worlflow
o  Adequary assessment criteria
e Communicadon with chnicians and radiclogsts
Ancillary Technigues in Interventional Cytology
s  Immunocytochemistey (1CC)
¢ Flow cytomerry on FINAC samples
[ o Molecular testng (e, PCR, FISH on aspiraces)

6 Quality Assurance : 1

Specimen rejection crzera, Internal qualiy control and profciency res
| Dcumenitation and reporting format Non-diagnosnc and inadequaare
| samples, Artifacts aned mjsinrgrpremﬁr_rm Eeror redocnnn and inrernal
MEASATES

| Toeal Gl

MLS Curriculum MCAHP | e ¥
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Course name: Essentials of Cytopatholegy Practical Total credits: 2 (60
hours)

L Preparaoon and swining of Pap smears and other exfolaive samples
2. ldenoficavion of cells from ditterent anatomical sives
3, Inmrprecdon exerciscs wiath normal, Teactve, and malignant cells
4. Comparative analysis of canventional vs. liguid-hased eyralogy
5. Cywprepacation Technigues
o Smear rechnigques feruth, imprng FNAC smears)
o Cell block preparation
o  LBL somple preparinon
*fi. Staining Techniques
s  PAP H&E, MGG, Toluidine blue
o Spedal stains (PAS, Zichl-NNeclsen, Alcan Blue)
o Immunocytochemical markers (ER, PR, TTF-1, Kin7, e,
= 7. Microscopic Evaluation
o ldennfication of normal vs sboormal cells
o Crroadiggnosis m inflammanory, benign, and malignant lesions
i Cerviel :.'3.'t-l'r|u;.;].i' {Bethesda SVStEm) Interpretation
o Effusion fluid eviclogy with diagnostc pearls
- & Case Discussions & Reporting
L] ILItugming cytological, elinical, and histological dam
o  FNAC case discussions with differennal diagnosis
o  Wrinng sractueed cytology repores
- 0, Visit / Demo (Optional)
e Digieal eyiology fautomated screening system

o  Cryopenctc/ molecular lab interface with eytology

Suggested readings:

L. Kiess, LG and Melamed, MR, [2(05) Koss® diagnostic cvtology and iz histopathologic
bases. Sth Edion, |B Lippincotr, Philadelphia.

2. ComBibbo, M., & Wilbur, I (2014). Comprehensive cyapathology. Elsevier Health

Scences,

3. Cibas, Edmund 5, and Barbara 5 Ducarman, Cytology: Diapnostic Principles and Clinical
Correlates. Fifth edition. Philadelphia, PA: Elsevier, 2021,
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Ceomirse MNarme: Cancer ‘Epilir:mi alogy and Dhgical Pathology

bnars)

Total Credits: 2 (30

Conrge. outcome: To equip students with an integrated vnderstanding of cancer burden,

population-level  mends, visk profiling, and corming-cdee digol ol osed m eancer

diagnusucs and reporung,

Learning Outcome: At the énd of the course studenes will be able w 1) Interpret cancer

trends wsing cpiderminlogical twools and global dambases 2 Correlate tumor biology wich

disgnostic and prognostic markers 3) Demonstrace undersanding of  diginl pathology

systems and workflow 43Apply integrated epudemivlogical and digical pathcdogy mools to

eancer diagnestics 5.) Crideally assess ethical, technical, and tansadonal aspeces of digital

pathology

Lt

Topics

[ resghin
Histars

Principles of Cancer Epidemiology: Diefinitions, conceprs, and scopd
nf cancer epideminlogy, Cancer classificanion, Risk factors: genenc,
covironmental, lifesvle; ocoupadonal, Descnpove ve. analytcal
epidemiologieal sudies, Cancer registres, cohom stdies, and
surveillance systems

{ |

CGlobal and Regional Cancer Trends; GLOBOCAN, WHOY, and [AR
databases and 1ools; Common cancers by geography, gender, and age
Cancer disparities: socioeconomic and environmental deternunines;
Public health policics, screening puidelines [eg, HPY, brea
coloreetal); Epademiclogy of emerging cancers and eare tamors

)

Tumor Biology and Molecular Bams of Cancer: Omcogenes, oam
suppressor genes, and hallmarks of cancer, Cancer immunology: immuy
gscape, mmour microervimonment, Pacthways of metastasis g
angiogenesis, Molecular dignostics: PCR, FISH, NGS, hquid biopy
Biomatkers in cancer diagnosis, prognosis, and therapy monironng

Dhgiral Pathology Tools asd Workflow: Fundamenmls of digieal sly
scanning and virtual microscopy, Image analysis and whole-slide magi
(WSl systems, Al and machine learming algorithms in patholog
Cruality assurance, interoperabiling and regubatory frameworks, Role
digital pathology in telepathology, consulmton, and educadon

MLS Curriculum NCAHP
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]

Applications i Diggnospcs, Soreening, and Research: Integratien i
epidemiolomical data with digital hisopathology, Use of Al in cang
!.Trl'ﬂlilﬁg and  haomarker ||'.15!I'Il'if.lﬂ'llr:il:|r1|_ Personahzed medicine i
rrrt'r|1~rri1-'r pathology, Diyntal pathology i malacenter mials, iobanl
and daga maning, Erhical and data privacy  comsidemations i digl
pathology

Teatal 3

Courac Name: Cancer Epidemiology and Digial Pathology  Total Credits:2(60

howrs)

1

Cancer Registry Data Interpretanon - Access and analyee data from sources like
NCRPE GLOBOCAN, SEER for specific cancer types and regions.

2, IED-0O Coding Exercise- esncer elassfieadon wang D023 eodes for site,
Bastialopy, bebavior, and grade.

3 Tumor Board Case Review [Simulated):- cases study- clinical feamres, pathology,
stagang, and therapy decisions,

4. Virrual Shde Review: Common Cancers- Interprer digital histopathology shdes {eg,
breast, cervical, coloreetal) wsing whole-slide imaging roals

8. Smi.ning Pattern Hecogniton- Compare H&E and THC markers on tumaor slides: BR,
PR, HER2, Ki1-67, p33, etc:

6. Al in Pathology Demo- Explore basic Al software or simulations for image
classificaton, feamare detecoon, and wmor grading,

7. Dygital Pathology Workflow Simulation- Understand shide scanning, image storage,
data annotaton, and telepathology platforms.

Sugeested bools

» DeWita, V. T Jr, Lawrence, T 5, & Rosenberg, 5. A, (2023). DeVita, Hellman, and
Rosenbery’s cancer: Principles & practce of oncology (12th ed.).

© Hameed, ML, ¢ Hanma, M, G, (2224), Dhymital Pathology: Implementation in Clinacal
Practce wath Al Appheations. Elsevier.

- WHO GLOBOCAN Reports and [ARC Monographs

Latest publications in the selected Geld from WHO

+ Colemnan, W, B., & Tsongalis, (3. |. (Eds). (2007). Molecalar diagnostics: for the chinical
laboratordan. Sponger Science & Business Media.

- Kamar, V, Abbas, A. K, Aster, | O, & Deyrup, A. T, (Ede). (2022 Robbins 4 Kumar
basic pathology, e-hook: Robbins & Kumar basic pathology, e-book. Elsevier Health

Sciences,

ﬂ F
-nt

-~ '__:'.;l_"“'d—.v.,:.\._-"
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SEMESTER 111 - Biochemistry

Course: Clinical Biochemistry 1 Total Credits @ 4 (60
Hunrs)

Course Rationale: The Course will  cquip the stident  with the knowledpe of  disorders
related to the  respeetve membolisms mking place in the body, The course emphasizes an
the understamding of metabole patlyways and biochermical changes associared wirh various

pu1|"|.|.:||.-|.!|gl'c'.h|. con i
Learning outcomes: At the end of the eourse, students will be able 1o

& Understand the principles of bochomical processcs and how rhey relate to normal
and diseased srates,
e ldentity and exphlin the significance of common hiochemical markess used in

di-a.gnnsricﬁ anl MONITONng of clisease,

o Perform key buschemical laboratory techmiques and follow proper sample handling

Pn:n:::r]urn:!

UNIT TOPIC HOURS

v P s T
£ e =
L
/}Rt o
-
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| Role of biochemistry in diagnosis of diseases: B

| . . . = o
| Use of Biochemical dara in climical medicine:  Specific wses of och

|in screening, diagnosis, progoosis and  management, Ao

Interpretanon of biochemical data.

| Specimen recciving and processing:  Twpes of body thad

Crvecemved inthe lab (Whale bload, Urine, CST and other fluds)

Appropriate specimen collecnon

e Tactors affecting rest results - Preanalynical varialiles

s Preservanves for combined biochemecs! analysis inourine,

e Dasic concepis; random ecror, systematic ceror, anul
sensiewiny, specificry, derection fimir, interferences, recewer
Precision

o Biological reference intervals

¢ Benchmuarking . contnuous Qualbty improvement

o  Ouality indicators (O1) 1 Rejection criternia , Hemolvsed e
TAT (turn around time), eritical value teporung , [OQC ovl p
. EQA performance | Impormance of ()1

o Sclecoon and evaluadon /validaton  of new  methods,
performence cntefia : Method comparnisons ,  accuricy |
PreEcision

o Instrument comparison in labomeory for an assav

|
L e T
- '-,iQW' 5 ."": i
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Dhisorders of carbohydrates metabolism: 14l
& Crlucose level in noemal Blood, renal threshold
o Diaberes Mellious: classification and Pathogenesis of DM

o [Dhabene ketsacudosis and diabete coma, seeondary depenera

associated with dishetes mellitus.
™ H}"Fl._'r i‘_r]:.'cerl'l.m, | I.:.'I'I-l?-_!_{l.:rﬂ:lﬂ'.l‘rll::l. H1:.:i.‘1?1‘.:.1|‘i.1 and Renal (-;-I:.'-l_'nsuru

o Labovatory diagnosis - specimen collection, Patent Inseroctio)
principle, esomation, reference range, clincal ssgnificance «©
glucose  (fasting, post prandial, random), Oral Glocose Tole
Glucese challenge res,  unne microalbomm,  Glvcated he

qualitative tests for sugars in urine, Ketone bodies, Plasma lacta

o Diagnusis of mborn ervors of carbobydrare metabolism by gqu
chromatographic technigques.

o Self mommonng of blood glocose and Contionous glocose
(G

| 3 ‘Disorders of lipid metabolism: | [

o Flasmm tglycendes, Chaolesternl, HIM. cholesternl, LD
levels

o Familial hwpercholesterolemia, bypo and hyper ebholestera
liver, Hyper and hvpo lipoproteinemia, hypertrigly
Drystipidemia, Athernsclernsis snd Myocardial Infarcton, &
liver, Caronary heart disease,

o Laboratory diagnons : Specimen collection, Tadent
Principle , estimanon, reference range  and clinical signifid
profile (serum cholestenl, thplveerides, HDL, LT, HTIL:1

# [hagnosis of mbom errors of lipid meabalism

#  Dagnosis of vanous disorders by lipoprotein by decophon

MLE Curriculum NCAHP
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4 Disorders of Aming acid and protein metabaolism:

o Overview of plasms prowins and ther disorders | mulopl
Parsproteinemis

Laboratary diagnosis : Specmen collecton, Principle | esomane

g and elinical snificance of prtcing in blood {al

ancitrypsin, el-temprotein, C-reacove protein, 32-micmglobalin

Il obulins,

Procein in other body flinds (Unine, CSF, Pleural flnid, Asone F
laboratory evaluation of paraprotenenma : Elecerophoresis of |

urine protwins, quantificaton for diapnosis of muliple myelom,

Quunrir':::;.r':r:-n]

Disorders of nitrogen metabolism: FExcretion of nitoge

praducis, abnormalites of mirogen mewbolism including  wr

aciduria,  aminoaciduna

il
i

o Laboratory diggrosis : Prnciple | esumanon, referénce range
aignificance of @ Ammonia, ures, oncaod, creannine,
o Diagnosis of inbom errors of Amino acid and protein me
guahitative and quantitacve methods
?_ _i'[mcrnia and Trace Mewal disorders : _-;_-_
o Overview of Mineral and trace meral dizorders-
Hypercalcenmiz, Phosphatemia, Wilson disease, etc
| o Laboratory diagnosis:  Ponciple, esomaton , reférence
! | clinical significance @ disorders relared w o ron,  calcium, [i
magnesivm, copper and zine
b Lab diagnosis of  porphyrias, 2
= Clinical significance and disease correlation
# Unne qualitatve  tests (porphynns, coproporphyrn, aropropo
| ALA, pomphobilinogen, urobilinogen
I
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Clinical Enzymology: fi
e Sources of plasmi eneymes, diapnostic imporance
interpretation
s Luboratory evaluation of enzymes- Prinople, estmariog
ranae, and clinical significance @ Amvlase, Lipase, amin
gamma gluoomy| tunsferase,  alkabne phosphamses, crean
cholinesierase, lactare dehydropenase,  lipoprotein lipase,

phosphastase

bl Fluid and electrolyvie balance disorders: L]

e [Disorders of fluid and elecrrolye balance

o Laboratory diggrnosis Pronciple, csimation | reference o
climieal Rig‘li.ﬁuaﬂm: : EJEI.'tI'L_JI!.‘I‘.L"H{Hi:IiI1'|J1‘I‘I,_ F-c_ltrl:-:r-iurr
hicarbonare)

Acid base balance

o [Disondersof Aod base balance- Metabolic actdosis, Meab

Respiartory Acidosis and Respintory Alkalosis mixed disturl

® Blood gases. Reference intervals for arenal blood gases. Ac
artenal blood gas samples.

Lalbovatory  diagnosis daboratory paramerers for  blood g

Arterial Blood pas estimation, pCO2, O and pH.

Course: Clinical Biochemistry 1 Practicals Total Credits : 2 (60 Hours)

Course Ratonale: This course provides a comprehensive understanding of the hiochemicel
basis of health and disease, and the role of hiochemical tests n dapnosis. Smudents will gain
practical skills essental for working in diagnostic labommtones in clinical and research lab

1. Esomanon of plasma glucose

2. Onl Glucose velerance test —

h,_ _” I.. ol i
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1.

14,

3

4.

3

Cilucose challenpe rest

Estmadon of Glveosviaed hernogobin

Estmation unse Microalbuminuria

Craalitative Analvas of wrine for sugars and ketone bodies
Esermanon of plasma lactare

Qualitanve Analysis for Fractosaria, galacrosemia, peotosuria

Chromatography lor separation of sugars

) Li]!ri:’] pmﬁle TG, Cholesterod and HI. cholesterol

. Lipoprotein Elecornphores:s

: Esomanon of serum protein and Albumin

. BeEmm Fl'-l:.l[!.'.:il'l: EJEl.'ll'l..lF]u‘:-l'c.‘.iﬁ wrid L|u:.'|.|1.l:i1'r;:aL:||_:-|: wf band

. Hstimation of C reactive provisin

. Ealiative Analysis of Urinary privein

. Estimation of Urea, Unc acid, Blood wrea nitropen, creatinine

. Qualitanve methods tor Indmidual aminoacids

Chromatography Techmiques (HPLCE Anunoacdurta and disorder of Amno acid
Estimanon ot Iron, Calowm, phesphorus, Magneswm, Copper and Zine
Urine gualitative tests for parphyria

Esdmsition of clinically important eneymes — SGOT, SGPT, Alkaline phmphausc,
(T, LDH, Lipase, Amylase, CK

Electrobyte Estmaton
Arterial blood collection and Analysis of Blood gas

Westgard rule, L] Graph data analysis

*Clinical laboratory rotation /observaton can be incorporated wherever possible

Sugpested Readings

2

=8

Harper’s Biochemistry, 280 edition, Robert K Murray, Tata McGraw publishers
Text book of Medical Biochemistry , MIN Chaterjee, Rana Shinde Jaypee Publishers

Varleys pracocal chinucal biochemustry, Alan gowenlock, cbs publishers

e T
{’_f;l?ﬁwh“ :*
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4. Lehinger Pronaple of Bochemisery, David 1 Nelson, 780 edinon, WH freeman

Pulslhizhcrs

5, Biochemistry, Diebajyon Das, Academic publishers

MLS Curriculum NCAHP 251



Course: Clinical Biochemiswry 2 Total Credits @ 4 (6
Huours)

Course Radonale: The Course will  provide the sudents  with the knowledge of
disorders: relatcd o the respective organs in the body, The course emphasizes un the
uru‘lur_uund:lﬂg ef Biachemical chinges szsociated with various I.‘]:II]‘HJI.HJ_[“.".IJ comrditieins
Learning outcomes:
a Describe the binchemical basis of mapor diseases such as dinbetes, renal failure,
ver disorders, and cardicwascular discases

e Interprer clinical luboratory results, linking hechenucal findimgs with pabent
conditions.

e [dentify and explain the sypmificance of common hochemical markers used i
diagrinstics and monitonag of discase.

UNIT TOFIC

HOURS
i Liver Function tesis

| o Owverview of Amavomy of liver and 15 funetions
o lLaver diseases Liver cirrhosts, Hepatitls, liver failure, hl:'[‘lﬂﬁli
and Biliary tract diseases- gall stones and cholecystins
e Indicanens and Classificanon of liver funcheon test: Tests |13§
abnormalives of bile pigment metabolism, Jauadiee and difly
| diagnosis of Jaundice, Test based on changes m plasma pd
| serurm enzyme activities, -abnormalites of lipids, abnormali
Carbahydrate metabolism, detoxification function of lver, ex
capacity of liver
e Laboratory analyvsis of gall stones

MLS Curriculum NCAHP ——pny
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P : Renal function tesis: l
[* Owverview of anatomy of kidoer aod s funictions |
. Renal discases: Nepheote syndrome, Glomerular ne
Urrodihiasis. and  nephenlithinsis, renal  caleali, venal
' acidosis, dinbetes msipidus. renal bypertension, renal Faely
. Indication and classiticaion of RFT | Test based on glon
tileration test -Ured, ereatnine, lnulin Cyseatin Clearand
Test based on Renal Plasma flows eledrance and |
fiitraticn
Miscellaneous 125t
& Rousine RFT: scrum ercatinine, urea, uric acid and prosing
L] Eurly marker of Renal Pathology- Microalbuminuria,
allsumin: creatining ratio
|*  Renal handling of eleciralyies- Sodivm, potissum, Fr::I
| exeretion of Sodium (Felva)
e Renal calculi I
i * Measurernent of serum and unne osmolality
| * urine analysis for normal and abnormal constitecnts of rine |
3 Gastric and pancreatic function tests ] =
» Composition of Gastoc juice
! v Duthne of clinical manifestanons of gaseeic, panceeane and in
diseases,
i ¢ Indications, classification of gastne function test and 1%
Function test
* Qualitative and quanutanve analysis of gaseric conmens and du
COnTenes
* Pancreanc enzymes: Amylases, lipases |
|
4 Cardiac flunction tests
* Binchemistry and nasue distnbution of cardise markers.
o Cardiac cozymes such as CKMB, CK, homocysteine, hsCR
e Cuardiac moponins and myopglobin

MLS Curriculum NCAHP Sl
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Paediatric clinical biochemistry

Endocrine function Test:
=  Owerview of disorders of Hyporhalamus, pioaiary, o
acrenal correx, pancreas, placemal, wsws, ovanes
= Analysis of hormones - T3, T4, TSH, FT3, FT4, anp
Prolactis, Testosterone, Chortonic ponadotropin {B1HCG
I.H, Estrachol, progesterone, Insulin, ACTH, Cortisol

*  Dexamethasong suppression tes

 Tumor markers

o  Tumor marker and its classificabon

s Potental uses of tumor markerss

e Marker detecoon - PSA, B-hOG, AFP CEA, CA15-3, O
LA 199,

Toxicology testing in Clinical laboratory:

1. Therapeutic drugs and their management (TDM):

e Therapeunt drugs — Defininon, Mechaniem of action, Absa
Distribution, Biotrans formmton, Excretion and Choieal uniling

o Overview of specific drogs and analysis of Carbama)
Phenobarbieal, Phenvtom, Valproio acd, Digozin, Theop
Cyclasporine, Lathium

2. Toxic agents: Source, Routes of entey ani the effect of

| monoxide, Aleohal, Amsenic, Lead, chromium , mercury, nucke]

& Problems of specimen collecnon
e Biological reference mcervals
o Hewry metal potsoning in children: Ph, Hy

® Overview of Newborn screening - Cyste fibrosis, neonats

GOPD, PRU and Galictosemaa

-
MLS Curriculum NCAHP CTAur



256

7 Point-OfF-Care-Testing (POCT):
o Uljectves, Biochemieal paramerer measured by POCT

Cemmaon: POCT devices and Technologies, Requin

Advantapes, Limitation and Challenpes

1] Auromation and Al in Clinical Biochemistry:

o Histary of automated analveers, Trpes of automancn)
|HE'|’|"I'I_.|.|.'UTF AU bMALIN

‘ o Objectives of Al inegravon, Appleanon of Al- Dig

support, Data Analvsis, Lab workflow optimization, ¢

| Deciston Support System, Predictve and prevenove Heal)

[ o Challenges and Limitarions

Total

MLS Currieulum NMCAHP
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Caourse: Clinical Biochemisiry 2 Practicals Total Credns ;2 (60
Hours)

Course Rationale: This course proviles a comprehensive understmndmg of the biochermeal

basis of healch and disease, and the mle of biochomical vests in disgnosis, Soadents will pain

pracueal skills essennal tor workmg i disgnoste laboratones mochmeal snd research kb

L.

I'H_'

Tl

6:

Liver funcren test — Prowein, ASG rado, Toral Bilorobin, direce Blirulin, SGOT,
SGUT, ALR GGT,

Renal function test — Urea, Usic acid, Creatimine, Microalbominura, §vine albunmin:
creatmine mto, Analysis of Rennl Caleuli, Measurement of serum and: wrine

osmolality

Uting analveis for normal and aboormal consuouents of upmne
Electrolyvies Anabysis - Sodium, potassium, Fracnonal excrenon of Sodivm (FeMa)
Pancreas functon Test - Amylase, lipase

Cardiac enzvmes — creatmine kinase, CK- MB, CAID sk assessment: Homooyseomne,
Tropomn T, CPR, myoglobin

Hormone Analysis Thyrosd profile- T3, T4, TSH, Feeuliv profile — LH, F5H,

prolactin, estradiol, wstosterone, cortsal, msulin

Demonscratdon of Tarmor marker

*Clinical laboratory rotation/observation can be incorporated wherever possible

Suggested Readings

&,

5

&,
e

Harper's Binchemistry, 284 edinon, Robert K Murray, Tata McGraw publishers
Text book of Medical Biochemistry |, MN Charerjee, Rana Shinde Jaypee Publishers
Varlevs pmoncal clinical binchemistry, Alan gowenlock, cbs publishers

Lehinger Panciple of Binchemisty, David L MNelspa, 7 edition, WH freeman
Publishers

10. Biochemisory, Debajyod Das, Academic publishers

MLS Curriculum NCAHP ="
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Course: Immunology Toval Credits: 4 (60 Hours)

Course rationale: A soend knowledpe of mmmunology is required by'a Medical Laboratony
Science scholar to understand the mmone responses which underhe many  climcally
important states, [he m depth theorencal and pracocal concepes imbibed by the graduacce
duning the course helps in lsboratory diagnosis of immune related chnical condidons Tike
hypersensitviey, allergy, immuine pathology eic,

Learning Objective: 4t the end of the course, stadenes wall be able o
o Undersrand and dngnosis based dn immune reacoons
o Achicve expertse in immunology technigues

o Dercer and cornect ereaes in sechnigques

UNIT | TOPIC 'HOURS

1

Chwerview of the Immune System- Cells, nssoes and angans o 2
the immune sysrem |

MLS Curriculum NCAHP 57
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fd

Types of Tmmunin:

[, Innate i

4)

gl

vYravormical  bareiers-skin, mocous  hining, ::i!i:i
salva, LEare ote,

Rale of T celks

{':u”ula.r ||::|:|r|:||1.|.'r'|i.t.:|'-:|'1i.'LLl.l'-l'rI:|]1j|.*-.I ma.:!l‘uph:'l_q'u:
dendrioe cells, nataeal killér cells
[niunmanen-vaseibaoon, exwavasanon, oedensg
chemoekines, inregrin, 1€ AMSs, cyroking
| defensing, cathelicicing, interferons,coe.) |
Acute Phase Response proteins{ APR proteins)-(
reactive protein, mannose-binding lectn eic)
Receptor svitem-complement receptor, MB
receptor, Toll like receptor, seavenger receptor et
Signal transdocoon pathway eg, TLR sigraling

2. Adaptive Tnmmune system

a

b

c)

Antgen- types, Anfigen properties contributin
immunogenicity- moleenlar size, chemied
composition, genotype, dosage, route of eniry et
Rede of B cells

Immunoglobeling  types, swocture, antbody
mediated effector functinns-opsonizatiod
complement activation, ADCC (ancibo
dependent cell mediated eymotogicing, 'rt"ﬂ.n3|:1_.rn::|ftis1I
Avichitv, affimity and cross reactivity
Antigen-antibody mteractions: precipieano
agglutination, opsonisation, complement figaton
Immunnglahalin superfarmly

3 Mazor Hismeompatibility Comples {]"r'lH(}l emolecule rﬂ.-:-.m| 6
and class 11 Their differences and intcracions |

4 I'].‘FFI!I.’!EI‘.I.*ILUI’I‘E‘I. Tvpe 1, Type 11, Trpe 111 and ope IV ."ﬁ.EI:frg; 1
skin tests, transfusion reacnons, hemolytc disease of th
newhorn, Immune Complex l:l.lsv:::i:'i tuberculin test

L

:.Fnutr:ilm:munitf and disarders: SLE, Mulnple selerosi
Bheumatoad arthritis, :’-'I]fsrhm‘tii Etavis. Auenimmoan

Thyroidins

il

a)

-

6 Immunodeficiency diseases

Primary  mmunedeficiency: unvolving  lymphot
immune deficiency | B cells, T cells), involvin
mycloid hncape, Immune complex discases
Secondaty immunodeficiency: ATDS

&
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Tumar

immnelogs @ Tumor antigens,  tumor mmun 4

surveillance, tumor escape and Tamor Murkers

Trmnsplananon and rejection: Role of T celis, Imman 6
recogninion in Allograft and Xenograft | patlvwar o
Feiccoon.
i Vaconaton: Principle, tvpes, vaceine development, adjuvants 3
b Immunalogical echnigues 161
a) Precipimtion reactons @ Immiono diffusion, immun
electrophocests, Immunoprecipiration |
b Agglutnasion reactons: Blood group typing, Bacter;
agrglutination, Applutination inhibition
¢) Complemen: fixaton
di MNeumalisation
¢)  Opsinaton
fi Tmmnuncfluorescense |
g ELISA |
k) FIA and RIA
i) Western Blocting
j) Flow cytomesry
k] Immunoclectron microscopy
Totl e
l_r. r
{‘1‘_: b
o
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Course: Immunology Practical Credits: 2 (60

hours)

Course Ratonale:  This course equps smadenrs with hands-on skills esseal for
undersmnding mmune responses, dispnosic rechnigues, and expenmental methods vsed

il TR |1Ul{|gi_l: |'|J II;ﬁI:'.]I.'I:'l] sl Il‘l L"'I Tia k[ | I I.i| IH AALGNCS.

1.

-

—

f,

b

Speanen collection amsd preparanon of reagents and butfers
ABO ancl Rh wyping wsing agghinnation

Oualitarive ests - precipiation, gglitnnabon
Diebsle Dffusion

Radul Inumunaodiffusion Assay

ELTSA

. Deteceon of vhewmatme facror

Estimation of  C-reactive protein (CRP)

Separation of lmmundglobuling by Chromatography
Demonscrutinn of wescern blot

Demonsoration of Immunofleorescence.

Demonstraton of Flow crtometry

*Clinical laboratory rotation /observation can be incorporated wherever possible

Sugpested Reading

L
&

Pune, |, Stranford, 3., Jones, P, Chwen, LA, — Koby Immunology, WH. Freeman
Parslow, T.G., Stites, DP, Terr, AL — Medical Immunelogy, MeGraw Hill

Delves, 2], Martin, 51, Burmon, DH., Roitr, LM, = Roitt's Essential Immunology,
Wiley-Blackwll _

Kumar, V, Abbas, A K., Aster, |.C. = Robbins Basic Pathology, Elsevier

Gangal, 5, Sontakke, 5. — Text Sontakle, 5 - Texthook of Basic andhonk ob Hasic
and Clinical Immunology, Universitics Press (India) Py Lid.
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Course: Endocrinology and Biochemistry of Aging Total Credits: 4 (G0
Huonurs)

Course Rationale: This course provides knowledge of endocorine ‘system which plays
regilatory role eonerolling and influencing the functouing of all other systems of the human
body, students will also gain knowledpe chronie disease burden, a biochemical understainding
of amng processes such as oxdaive siress, cellular senescence, and harmonal imbalance

Learning objectives: Ax the end of the course, stadenss will be able to

1. Desenbe the strucrure, senthesis, and regulation of hormones produced by majer
endocrine glands.

1. Apply the knwwledge and the assooaed technigues for duwgnosing hormonal
disnrders.

b

Undersmnd molecular theones  or uging, 1'n|:lu.di1'|g midative  stress, relomers
shortening, mitochondnal dysfuncion, wnd penete regulation

| UNIT | TOPICS Hours

| Intreduction to Endocrinology,  Neuro-endocnnology, MNeuro- |

|
[ ilmmunu endocanology and their general princples. Topes of |

| endoerine glands and classification of hormones based an thar

B LIV RPP PSS PR e o= L

| Chemistry, synthesis, mechanism of activn, physiological

I effects,catabolism  of rthe hormones of Hypothalamus and | 10
Pinsigary gland and their disorcers

Chemistry, synthesis, mechaniam of action, r.|'|1]':1-'i|_:|h115_l;i,cq.| effeces, l
[

1 catabolism ot Thyroid, Parathvroid (calcivm  homeoseasis 10

hormones). GIT hormones, Fancreade Hormones and their |
!

a1 i

Chemistry, synthesis, mechanism of action, physiologieal effects,
v Cambolism of the hormones of Adrenal ghnds, Gonads and their 10

dizorders

e 1 1 LRITY .l O, O, Y, | A

[ntroduction to agng: Definition and biological aspects of aping, l
Theories of Aging - Free radical theory, Mitochondrial theory,
v Telomere shorterung and cellular  genescence, Genetie and | §

epigenetic repulation of aging, Immunosenescenee and
nflammaton, and Hormonal theories of aging (endoecrine

L:S- I|" =
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[ Mlechansm of Aging:

Cellular  mechamismy; Cellular  senescence, Osadative  stress-
imbalanee berween producrion of ROS | Telomere
W1 shortening Miwschondrial dyvsfunceon 10

Creneic mechinism: Genetic blue primt in determining
-suscepribility o Alebtemer’s, candio sascular discases, certamn
cancers, Genelic varmbihty in life span, Telomere Imi_{d',, Mesabulic
gencoe-msulin sentivity, metabolic eage, nurdent anlization,

Age assoclaied comman disorders-atherosclerosis, neoplasms, catars
R degeneraton, neuro depenerative disorders; neora endocrine disoy 4

| and agng: biochemical connectdons

Tovtal fll

4

Sureested Readings:

B
[

koronenbeng, H., Williams, R, H. (2008) Texthook of endocrinology

1. MNussevs Whirchead, 5. A (2001} Endoennolagy: an integrated approach

=

Bauliew E. E. and Paul A Kelly, P A, (1990 Hormones: from molecules ro discase

3, Jﬂl‘lﬁi‘-ﬂ. AR, Sil:‘I._‘.;]Er... M. oand Winslade, \:{'!._]. {1“'[!1:] Clhinieal ethics: a F.mm';i{:]] ;j_PPr;_'u:_dn K
ethical decisions in clinical medicine

4. Chasopher Meyens, C, (2007) A pracdcal guide w clinical ethics consulting: experrise,
ethos, and powes,

(_JP g
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SEMESTER III - Medical Microbiclogy

Course: Medical Virology Total Credim: 4 (60 hours)

Conrse Ranonale:

This course 15 designed o provide postzraduae students in medieal laborarosy rechnology
with an in-depth understanding of virelogy, including viral pathogenesis, replication
strarepics, host-virus interacions, and modern approaches to laboratory disgnosis of varal
infecnons. Emphans will be placed on molecular sirology, emengng and re-emerging vieal
infectians, biosafer practices, and the apphearion of curting-edge diagnestic tools for climeal
and public health use.

Learning Y hjectives:

» Describe viral structure, classification, genome organisation, and replicadon mechaniams of
major virns fumilies.

= Explain host-virus interactions, mechanisms of viral pathopenesis, and mmune cvasion
strategies,

» Evaluare moelecular and serologeal techmques used m the derecnon, quantification, and
genotrping of viroses

= Imterpret laborarory results in the context of clinical virology, outbreak investiganon, aried
survellance,

» Apply hinsafety and biosecurity principles in the handling of chnical viral specmens and
high-risk pathogens

* Digcuss current trends in antiviral therapy, vaccine development, and viral epidemiology

| Hours

Uit | Tople

[ 1 General Properties of Viruses; Morphology, Viral 10
Hemagglatination, Vieal Multdplicazion, Cultvabon of

Animal incculanons , Egg inoculation ,Cell culeure Vi
Assay of Infecoviry, Viral Genencs, Non- Genetic Inte
Classification and Nomenclatare of Viroses, Vimids, B
Vil genomics and bioinformatics rools

2 Virus- Host Interactions: Viral Infections: Pathoger 8
Viral Infection, Host Response to Vires Infections; Lal
Drisgrnosis of Vl.rnl Discascs, Immunoprophylaxis of v
[Hscases, Chemoprophylaxis and Chemoacherapy of Vig
[Hscascs;

3 Bidl;ﬁﬂphigcﬂ Morphology, life cpele, transmit 6
genetc information, significance of phages

g I
(‘v e,
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4 ! Orthomyxoviruses : Marpholopy, Resisrance, A nupen &
! classficabon; Influenezs vivus- classification, Momenecls
| systems, Anugenic variation, Hosr eange, Pathogenicing
{ teatures, Labomtory dingrosis, [mmum, Epidemiolog
i Immunoprophylasis, Treammient

5 Paramyxoviruges: Antigenic Structure and classiben 12
Ruobella viruses, Mumps virus : Properties; elinieal fea
cosmphicanons, Epsdenialogy. Tmimuning, Laboratory
Dhingnosis, Prophyiaxis

Paramflucnza viruses:
Chinical fearores, Epidemiology, Laboratory diagnosis
Castde Disease viruses {INDA)
Preumaoviras-
| Respiratory Sencynal virus (RSV): Clinieal features,
Eptdemiology, Laborarory fearores, Epidemiology, |
dhagminsis, Praphylaas, Treatmon:

Morlallivivos |

Measles viros: Epademiclogy, climeal fearures, mmpli]
| Parhiogenicity, Laborarory Diagnosis, Prophylaxis

MNipah and Hendra virus |

Human Metapnemovirus

fi Hepartitis viruses: ropes of vieal htp:mua !
Type A Hepantis (HAV), Type B Hepais [(HBV), T:.'Fl:
Hepatitis (HCV), Type I Hepadds (HIDV), Trpe G He
(FGY)

7 Human Immunodeficiency Vieus (HIV) )
Structurs, Viel Genes and Antigens, Antgenic Variat
| Diversity OF FITV, Resistance, Pathogenicity
Acquired Immune Deficicncy Syndrome (ATDS)
Clinical features of HIV infection, Laborarory diagne
Strategies for HIV westing, Applications of scrolog
| Epidermiology and prevention, Prophylaxis, Treatm

MLS Curriculum NGAHP (JW“P (e 264
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Course: Medical Mycology Total Credit:s 4 (60 hours)
Conise Ranaonale: |

This course is designed o cquip pustgraduace students in medical abomoory seience with
advanced knowledge of fungal biology, pathogenesis, hostimmune response, and modern
diagnostic approaches for medical mycology. o emphasises chimcally important fungi,
emerging tungal infectons, antfungal resisiance, and labomtory satery i handhng fungal
pathogens.

Learnimg Objectives

* Descnbe the morphology, classificanon, and reproducove strategies of medically insporiant

fung.

* Explain the pathogenesis of superficial, subcutaneous, sysrermie, and opprirnnisne fungal

Infections,

* Bvaluare immune responses o fusigsl pathopens, includieg innate and adapeive
mechanizms,

* Apply conventivnal, biochemical, and molecular technigues for the identification and
diagnosis of fungal infecrions,

® Interpret antifungal suscepribilicy resting and undersaand resistance mechanisms.
*Implement biosafety protocols and qualiny assurance m mycalogy laboratories,

Unit i Topic [

L. lntrudumnn o Mycolopy: Charactensnes of fung, elssification 8
haborazory diagnosis, treatiment) immene responses 1o fungal
parhug,:ms, anifungal theragy,

| Superficial and Subcutaneous Mycosis: 14

| Classificanon of Mycoses- Superficial Mrcoses:

| @ Surface Myeoses: Picvdasie Versicolor (Tinea Versicolor), T

ngrﬂ, Piecra

o Lutaneoos Mycoses- Dr'rm:qtnrlh:.r[nsr.s

Deep Myeoses: Subeutancous Mycoses: Mycetoma, Chromomyeo

Sporotnchoss, Rhinospondiosis, Subcutancous Zygomycosis,

Er'|l|.'||.'.|11|1_1|‘|I:]'.|l:m1-|:||:|.'|:|15¢:!.

1d

Systemic Mycoses: Svsicmic Mrcoses l[l':hn'mrp[m: FL:I'%I:L_ i
Blastomycosis, Paracocordinidomyensis, Cocorhmdomycosis,
Hismplasmaosis

12

5‘:

4. ﬂpp&rmmnlc My:-:tus .'*.Epurg"rmh F‘:mtrllm:ls., Zygomycosis | 14
(Mucormyeosis, Phycomycosis) Candidiasis (Candidiasis, Ml:-mhaw,

Cryprococcosis I:'Tumlt:-m} Proumocystosis |

5 Miscellaneous H';rrmi:s: Cromyensts, Ueulomycosss (Reratomye: 8
Fungal Kerants, Mycotic Keratins), Myeotic Paisoning

MLS Curriculum NGAHP (_}\}_\‘\‘:\_:3 ol
it
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Course: Medical Mycology and Virology Practical Total Credims 2 60

hours)

Mtd.lLrl] Mycology

-

Biosafery; Continmens practices, disinfectant protocals, PPE adherenice
Sample Handling: Proper collection, transport media for fungal pathogens
Microscopy & Staiming: Lse of Gram, KUDH, Lactophenol Corton Blue stans;
Dalmau shide cultee fir ||.:II.IIIIE'|1I|I._I'_|_I|iL.-|| ||_F|;|H'_|:|-|1_'.-||i| 1]

Culture & Identification: Media prepacation, incubation, colony merphnlogy,
piement and texiure evaluation

a'a.nn':!"ungnl 5I.1EIEE]’11.I'|.‘.|I'|-I'I:.I ITER‘HITIEI' {."l Pﬁ"”' ticimihrodh difotinn technigue per
LIS poidelnes

Serplogical Tests in Mycology: Detection of fungal antgens /antibodies using latey
agpdurinanon or ELISA

Quiality Control & Validation: Reagens prepartdon, positive/negatve contmls,
dosoumenraryd strdardsy

Clinical Interpretation: Clinical Case Analvds, Interpretation of lab findings i
chmcal seenaries

Medical Virology

Biosafery Pracrices: Splll management, PPE use, W51 protocals
Sample Collection & Handling: Viral transport, documenmnon, cold-
chain maintenance

Serological Testing: ELISA, ICT tor antigen/antiboddy detecnon
Molecular Diagnostica: PCR workflow, primer setup, [FA for viral gene
iocalisarion

Virus Isolatdon (Demo/ Simulation): Cell colwre, cyropathic effects
ohservation

Interpretation & Reporting: Test result analysis in clinfeal /ourhreak
seTtings

Quality Assurance: OQA/QC protocols, recordkecping, equipment
calihranon

Case Analysis: Syndromic profilng, correlation wach epidemiologieal

findings

*Clinical labaratary rotardion /observarion can be incorporated wherever possible

Suppested reading:

Jagdish Chander — Tectbosk o Medical Mycslapy, Jaypee Brothers Medical Publishers
George 5. Fisches — Pandamesials af Diagrostic Mpcolzgy

Fields Virelogy — Editors: David M. Kmipe & Peter M. Howley, Published by
Lippincom Willams & Wilkins

R. Ananthansrayan & CK. Jayaram Paniker — Texook of Murobiodgy, Universites
Prcas

Apurba Sankar Sastry & Sandhyva Bhat K — Ecrendials i Medical Microbialagy, Jaypee
Brothers Medical Publishers

Surinder Kumar — Ersentiafr of Micrebiolegy, Jaypee Brothers Medical Publishers

1G. Collee, A.G. Fraser, BP. Marmion, A. Simmons — Madkre ¢ MoCartiey Practical
Medisad Micrefindogy, Elsevier

3
MLS Curriculum NCAHP (/’_lm-\,\rkn . i
i
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Course: Public Health Micmhin]%:}- Total Credits: 4 { 60
hours)

Course Rationale: This course enables o equip stedencs wich an nstehe into annmicrobal
Chemotherspy and cidence of antimierobial resistance. This eourse also allows for an in-

depth siudy of che principles and tools of epidemiolopy, infecuon dvnamics, and how
discases spiead n perpulations, eoabling them to interpret disease parteras and outbreaks, It
[amiaw ides -H:ll'l:‘|"|I'|_|l|: A ll:'|$j|'.__ﬂ'|lh MEO SOunes, types, :rmunmr.mn ard conienl measuies for
HCAR I .'||i.|| imtrociuces 1o biomedical weste management .md haphliches the nawre of
Biolomenl warfare,

Learning Ohjecrives:

LB L B

Fualuate eniteria for the manonal selecion of soomembial deogs, inelading MIC and
1.|."r|.='r:l.|:'.|€u!|.|: e

Analvee how infections establish and progress theaugh stages in the hosr,

Reengmse community-level significant infeenous diseases and public health
ll.:ﬁ'rjl_:-n:’u.-.:-.

Describe the role of epidemologsts in epidemic sarveillance snd control,

Apply standard infection control precautions and preventve pracoces.

Classify different types of biomedical waste.

Lhiscuss strareges for detection, prevennon, and continment of buoterrensm-related
infeetions,

Lnit Topics Hours

Antimicrobial Chemotherapy principles: 12
The vmpins of antrmombial drogs, Interaction berween dirug
ane] microbes
Major antimicrobial drug groups:

Antibactenal drugs that ace on the cell wall, antbiotics th
damage bacrertal cell membrane, Dirugs that act on DNA ar
ENA, Drugs thar interfere with protein synthesis, Drugs th
block metabolic pathwars
Dirugs to treat Fungal, Parasitic and viral infections:
Annifungal drugs, Andparasitc Chemorherapy
Interactions berween microbes and drugs:

The acquisidon of drag reststance

How does Drug resistance develop? Specifie meehanizms o
Drug resistance, Natral selection and Drug resistance
Interactions berween drugs and Hosts

Tostciry to ofgans, Allergpc responses to d:rugs, J::-uwfr.srdu
and Alteration of the microflora by anomicrobials
Considerations in selecting an andmicrobial drug:
Idencifving the spent, Testing for the suscepubility «
microorganisms, The MIC and the therapeunc indes, Patie
factors in choosing an antmiceobial drog

MLS Curriculum NGAHP (—’\-}w\; Go.
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Tt

Principles of Epidendalogy

Theé se¢ienoe of |".F|i|;||;'m1|||r|g!', The Yeocoanbulary
Eptdeminlegy, Dhseas reservooes and  Epidemics, Measury
Frequency: The Epadernivlouise’s Tools

Major factors in the development of an infection:

Phase 1: portals of entry
Phase 2: Arachmens m the Host
Phase 3 Invading the Haost and becoming estabhshed

The Infectious Discase cycle: Recognition of a
Infectious disease in a populadon:

Remote sensing and Geographic  Informaton  System
Charting mfectous diseases, correlaton with a single causam
agent, Recognition of an epidemic,

Infectous discaze transmission, The Host Community

The outcomes of Infection and Disease:

The stages of chnical infecnon, Patrems of nfecnon, Sipd
and symproms-warning signals of disease, The portal of ex
Wacating the Host, The persistence of microbes and patholog
conditions '

' Measures of disease outhreaks:
Procedures wsed in the investigation of infectious disca

! outhbreaks, Ohathreak investigation- team, role of mir:mhinlngii

|in the team, Laboratory diagnosis in public healih |

I

iEpi.ﬁl':mi::llﬂ-gil:aII}' sipmificant infections diseases in tl'i
COIMInAELy

|

' The recent Epidemics:

| The HIV/AIDS Pandemic, Swine-flu-pandemic (H1M1) 20

ofluenza, SARS as a model of epidemivlogical success, Tl

COVID pandemic, Healtheare associated infecdons

:;Emerging and Reemerging Infectious diseases an
| pathogens:

' Reasons for increases in emeiging and reemerging infectio

i discascs

i
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Epideminlogy and Public Healih: &
Puellic helch messures foe the contal of  disease, Glob
Health corsaderatioms

Cantral of Epidemics:

The mile of the Public Health Svsiems Epideminlopic
Cruarilian

Cabolaal Travel and Health copsdemtinns Space Travel

M osocominl Inteenons, The hospiral Epdemiologist

Catheter associated LTI, Healtheare -associated bacteremi
Healthcare associateld poeumonia and vendlanor  associare
poeamonia, Healtheare associared wonnd :n}'cc:im.sl:ﬂurgic

site infectons) Healtheore  associated infections dus

Hepann: virnses B and CiTransfusion-associated infoctions
Healthcare assoctated 1:|_'.|'|:|1_|-|:|L.:m of  acuic EARTOeneri
Healtheare associnred episodes of tetanus

Sources and rescrvoirs of Healthcate associate
infections: [
Endogenous sources of infecnon, Crossdnfeenon, Infectiorn
from environmenca! sources

Modes of transmission of microorganisms

Measures to contenl infection in the healtheare setting:
Seandard PrECIULE0E, Persornal pritectvie t_:'.]u;il:lmi_"m_ bt
Enjtcriun pl’ﬂctict.ﬁ._ Enviranmental cloamimg, Maodic
equipment, Resprearory hvgiene/ Cough etguetic
Precautions in the operating theatre

Investgation and follow-up of outhreaks of disease

Monitoring and regulation of HCAL: Hospilal Infectio
Control Committes

Healtheare assnciated infectinns: 12

ey ATy

-
.'..Flll_
]
et
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£ Biomedical waste management 4
Trpes of bomedical wasee |
General principles of waste management: |
Reduction, Segrepanon, Storage, Transpurniton, Treaument
Methods of waste management
Waste treatment:
Chemical disinfeenon, Deep burnal, lncinesanon, ."Lurcu'.l:wm.q_l
Microwaving, [nermsanon [
Ligpacl waste disposal

BMW 2016 Rules

Bivterrorism and disasier Management: 4
Drefinition of bioterrodsm, types of bioterronsm agenit (CC
| Classificanon), Bwlogical warfare, Glokbal incidents, Role of
microorganism in hinterrorism, Emerging pathogen 25 .
| potenoal bioweapons, derection, diagnosis, lab saferv protocal
hiosafer levels and conrainmenr,
| Phases of disaster management, bioterroriam preparedness an
response — durvellance, warning, emerpency response,
| stockpiling of medicine, decontamination and Quarantine
| protocols. Use of PPE and infection conteol, mass casualty
| management.

‘ Total | 6D

MLS Curriculum NCAHP M
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Course: Public Health Microbiology Practical Tustal Credits : 2 64
hours)

o Projecs: Descnprive Epideriology of o selected Healrth Problem

o Survey Design: Create a Community Health Survey Towl

Diemaonsiraton: Use of GIS Tools/ Sofrwvare for Disease Mapping (Viemal /Manual)
Cage Stady Analysis of Disease Outhreak

Derect presence of potennal nosocomial pathogens from swabs collected From
inaniimate objects in A hospiial environmenr,

Sﬂ]{ﬂ.‘g-!tif.ll'l :'lI'Il.l ‘.-.Hl-: ¥ -itl‘a-.“r.l_g‘ ol [’.-El:.rn:dical "'J!'.'a_nt
Demonstratnon of Wasee Trearment Meathads
Case Study: Anthrax or Other Bioterrorism Bvents

Diernonstratien S Visie Public Health Lab or Hr:nspiml Epj:l{:rruulumr U it

*Clinical laboratory rotation /obscrvation can be incorporated wherever possible

Suggested Reading:

Robett Friis, Thomas Scllers — Epdabaiadyry for Pafilic Heafth Practize, Jones & Barten
Learning

Prescont, Harley, Kleln — Mbsnbinkgy, MeGraw-Hill Educanon

Michael T. Madigan — Brack Bislowy of Mioorgensize, Beajamin Cummings, Pearson
Education

R, Ananthanasayan & C.K. Jayaram Paniker — Teotbonk of Micmiiadgy, Universities
Press

K Park — Teoctfoak of Precewstive amd Socaad Medicine, Banarsidas Fhanct Publishers

Armed Forces Medical College (AFMC) — Texfunk of Pabiie Health and Conemunity
Nedicime, AFMC & WHO Trdia

Leon Gordis — Eptdamandony, Saunders, Elsevier
Kenneth | Rothman — Epidewiniier: An Inweducton, Oxford University Press

Rabert B. Wallace — Maxey-Rosen-Last Pubde Health and Prevntive Medicing,
MeGrawe-Hill Educanon

R Benita, R Beaglehale, T Kjellstrom — Baric Fjpidainlagy, World Health Organization,
Geneva

| \—
MLS Currleulum NCAHP x|
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Course: Advances tn Microbial Informancs Total Credits 4 { 60 hours)

Unit Topics Hours

| Micrahial Informaties: latmduction m  Bininfsrmatice 8
Informanon flow, Scope of Busnformatics, compurers an
microbes, basics of interner, Metwork-based services (Cloud 2
Grid Compudng), microbial informanes, environment  am
diversiny

Microbeal genomes snd data plactorm: Basics of UBI.Ll:IH.‘il 10
desgning and modeling, Desipping policies, File formac
[FASTA, PIR, Genbank), dam storapge, remieval, Microlus
[yenomes;, Genbank, > Pfam, KEGG Brenda, MBGE
hiodiversity databases. String comparison, and Smith-
Waterman algonthm, BLAST algonthm FASTA algonthn
comparison, Sequence submission tools (Bankly, Sequin).

e

[ 3 Cmics and Microbiome Informatics: 14
Types of omics in relabon w microbiology,
Gonommics and metagenomics - Gene siructure, G
finding siratejies Glimmer, Genscan, promofer  tegios
identification, promoter signals, genome annotibon ool
Gene ontology, biologieal networks;
Proteomics: Protein  sequence and  seructures [primary
secondary and vertiary] and prediction, promaram, Chou-
Fasmanalgorithm, (GOR method, Conceprs of stracturn
muerJng and tools PHR ANOLEA, Transmembrans
protein predicdon  tools, Mass spectrometry  dats ane
analysis;
TmrL':triptumic*i and Metabolomics
Mult-omics- mtngrauun of omics and microbial funcaon

(4 F'hu]nﬁr:n:ﬂts :LﬂfJ Evulun-::nir].. Inﬁ:rrnm'ucs P‘um:lpir:-s al H'F
Phylogeay analysis, Phylogenetic feeonstruction  distanc
marrix, types of wees, Rooted unrooted, distance
meshods (UPGMA, FM, N Medhods), Character based
methods (Parsimony method, Maximum lkelihood methed)
tree evalwation, (bootstrapping, Jackknifing), functiona
mferences. Phylogenene profiles and funcoonal inference,

a4

Di@msﬁ: Informatics i Microbiolopy I\'TJH‘EI-EI:DF}", Rapu 10
antigen test, PCRRFLE, Genome sequencing projects, next
generiion sequencing generaton (NGS), Compurational tod
and pipelines, microarray technology, dam analysis method
ind tools; Applications in public health diagnostics an
outhreak tracking

= - )
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0

Antimicrobial Hesistinece & Comparamve Genomics ; i
Phenory pn:.].l angl I‘.‘!'I:'l'l".".‘ill'_"ﬂ] characterisatons of ressrance
formanon, "||:'.|I1|I4."’!|'I'Il..l!'| of NGB in studying the resitance
mechamsms, mutanons, AMR genes; and relevant genes.
Cormpanson of ancesmral micrmbe with mutant bactena wsing
beoinformane wads; Frhical and repadatory perspectives in

AMR dara sharing,

Total hill

Sugrested Reading:

MLE Curriculum NCAHP

Sendy B Primwrose, Richard Taryman - Frinitier of Gemomie A ralysic and Genansicr,
Wiley-Blackwel

PB. Gupta — Tranrerpiemncr wnd Prodeosdcs, Elsevier

Michael Hecker, lan Humphery-Smith — Meersbiad Profoomsies: Fawctional Biclagy of Whale
Oy, John Wilcy 8¢ Somns,

Alexander, Maralial ipifear Soofagy, Adexander , Sprnger
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SEMESTER 111 - Haemawlogy and Transfusion Medicne

Course name: Blood Banking and Immunshematolagy Tatal eredits: 4 (60
houra)
Course ravionale: The course s designed for students 1o apply  edvanced

wnmunchaemaiological prnciples, They can also independently exccvee donor sereening |
bloodd collection and preparatem 5F blaod components,

Learmng outcome: At the end of the eourse the students can 1A pply advanced
immuschemaoclogical principles m laboratory diagnostics. 23Demonstrate eompeteney in
anabody derecoon, idennfication, and comples serological problem solvng, 3. Execute donor
SCTEC I'I:II'lH,1 Belonod culltcnun, and biloed CORTLpOn ek F:l:rl::p:r:l f1ear % e (SEaT I T[!Eu]ﬂtl’_“’:l.’
standards. 4.)Evaluate and mianage transfusion reacions and special ransfusion scenaros,
3.)Ensare comphiance with qualiey standards, buosatety, and legal repulations in blood

banling,

| Unit Topic Hours
1. | Advanced Immunohematologc Pri m:l'ph:s.-. Principles [
Immunohematology, Genetics of ABO blood group system,
subgroups, RBC antigens and consecunve amibodics, Gm:_'r_'ij

| Bh Blood groop and anthadies, Minor blood group ays
| Bombay blood group, ABC and Rh incomparibilig, Heme
| Biszase of newbomm and iss management, Alloannbodies Vs
| antibuodies, High-trer, low-avidity antibodies, Human Jeuco

l:l.'.l'l‘.l[_:E‘l.‘l

(&

Blood collecoon and donor seleetion erterin: 10

- Donor Management:

Donor registration and screening, P"h]:hnmm? in blood banks
blood storage, various anticoagulants used in blood bags, eype
blood bags used in blood banks

+ Blood Collection & Processing:

Whole blood collection, Adverse reactions and thete
managemeant, Blood mransmitted disease and their t:stﬁg,
L':th.‘:”r'ng, storame, and transportadon of blood

MLS Curriculum NCAHP f\(u By et N
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A, | Serobogic Technigues and Problem Solving:
Blond enmpanbility tests, Antibodv screening and identificar
DAT and [AT optmization, Eneyme rrestment, adsorpriony

clupon rechmigues,

k. Component prepamation and stofdge

Apheresis vs whole blood donaton, Camponent separanon
rechniques, Storage, shelf-lite, and rranspormnon promeols,
Hemuovigilance in component therapy

Molecular Applications in Immunchematology:

LW 1

.?'r‘lﬂ]tllul::l.f g:ﬂﬂ[‘?'[ﬂ:l'lbr uE- hh’:u.n;! Hn.:ulm.j, i_}j.:-:rrl;:l:l:qlll;_':r rv;::ull.
berween serolopy and molecular testing, Role in prenanal

donar trping

§ | Regulai GF, sad Bibies i Biood Banke:

NABH, NACO, FDA, CDSCO guidelines, Qualiry manageme
system ((IMS), Invenrtory mansgement, Incident reporting &
blood bank madits, Regularory framework: Dirags ard Cosmer
 Act, licensing of blood banks, GMP, GLF, 5O0Ps, and NABH
| NABL accreditation, Sandard operating procedures (SOPs],
Exrcenal quality assessment (EQA), Regulatory complance
(FIA, NABL, DOGHRS), Safery and biosafety in hiood banks:

i3

11

1)

| oSy
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Course name: Blood Banking and Immunoshematology Practical Credit: 2= 6l
hours
L. Preparanon of Red Cell Suspensions and dathy Cuality Contml of ABO & Rh

Preparation of Papain cyvstein and Blood Groop Repents
Pertormimg AR Blowd Greoep

Performing Antigen Tyvping — Indirect

Pertorming Direer Anti-globulin Tesr

Performing Ann-globulin Cross-Match

Study of Labelling of Blood Bags and Blood Components

Hosw ke

Study of Storage of Blood and Blood Components
Study of Inventory of Blood Bags and Blood Components

Study of Selecion of units for cross marching

= M m

. Bilirubin Tesong
11, Dhsposal of Reactve Bags, its components, non-reactive buffv coat units
12 ELISA/ Rapid cand bazed identification of blosd borme imfecrinns

**¥ Clinical postings should be incorprrated wherever possible

Suppested Readings:

1. Lee, G. K., Foerster, |, Lukens, |, Paraskevas, F, Greer, | P, & Roduers, G M. (1999,
Wintrobe's clirieal henvatalagy 10ch, Bethied, Marphinad 1itpincort Wilhanes andt
W ke,
Klare, E C (2014, Robivar avd Cotiay atlar of pathpdazy. Elsevier Health Sciences,

3. Firkin, F, Cheseerman, C., Rush, B, & Pennigron, [, (200H). De Grrsle's Clirioad
basmralolagy in meedical Practie. John Wiley & Sons,

4. Bain, B. ], Bates, 1., & Laffan, M, A. (2016). Dt awd Lonis Praotical Haematolagy 15-
Bowt: Dhavre and Lewis Practicad Haeniatolopy F-Boske Elsevier Health Sciences.

A Ajroani, B 5, (20200, Deewnsobematndagy and bived banking: princples and practice. Springer

MNamre

-
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Courge: Transfugion Modicine Tatal credits: 4 (60 hours)

Course rationale: This course mims to provnide students with a comprehensive understanding
ot the soentbic prnaiples, labomtory techniques, and climeal spphications invaelved 1in blood
Fransfusion secvices, [ooovers essenmal ureas such as immunohematology, donor selection and
sereening, biood eollection and processing, compatibilive testng, mmnsfusion reacnons, aned
hemovigilinee systems

Learning outcome: At the end of the course the student will be able wae 1.) Explain the
immunologicai basis and ponciples of ransfusion medicne. 20 Evaluaw granstusion
requirerments for differenc chimcal scenanos. 3. [denofe and manage transresion reactions

and comphcanons. 4.)

Unit | Topic Hours

l. | Hematopeetc stem cells and related ccllular produces: 10
Bone-Marrow-Dierived Hematopoietic Progenitor Cells,
Peripheral-Blood-Derived Hematopmetic Progenitor Cells,

Umbilical Coed Blood Stem Cells, Mononuclear Cell Preparae .

Specialized transfusion sirarions: 12
Mansgement of Acute Bleeding and Massive Transfusion,

Evaluanon of the Bleeding Panent, Management of Plascle:
Refractory Patent, Management of Transfusion in Obseetnes
Maternal and Feral Considerations, Management of Infanes ac
Children, Management of Immunocompromised Patent

I_'HJ

| 4 | Transfusion Reactions and Hemovigilance: |7 B
Classification and types of transfusion reactons, |

Acuee and Delayed Hemolytic Transtusion Resctions, Febrile
Nﬂ'l‘l]!lﬂ'l‘ln]!,"ﬁl.‘ Transtusion Resctons, Allergic Transtusion
Reactons, Other Nominfectious Complications of Transhasaog
Investgatons and reportng protocels of mmnsfusion reactdon
Hemovigilance system in India, management of transfusion-
related complicatons.

4. Infectious complications of transfusion il
Hepantis, CMY and Other Herpesviruses, HIV and HTLY,
Oyther Transfusion-Transmited Infectdons, Bacrerial
Contamination of Blood Products

(\_.‘l- -1 .
MLS Curriculum NCAHP “ulle 20
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8, | Therapeatic apheresis
Plasma FExchange, Red Blood Cell Exchange, Extracotporeal
Photopheresis, Lenkocytaphercas. Thrombociytaphcrcas,
Ervthrocytapheresis, Therapeatic Phlebowomy

0. | Qualiy Assarance, Ethics and Regulatory Aspeces
Regulaorey Framework: Dirags and Cosmetics Act, licensing of
blond banks; GNP, GLE, 8OPs, and NABH/MNABL
accrediation, Ethical issues and patient nghes in wansluson |
medicing, compliance with guality and regulapory saandards,

MLS Curriculum NCAHP
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Course Wame: Transfusion Medicine Practical Toral Credite:2 (61U
hours)

1. ELISA and rapid rests for HIV, HBY, HOY, sphilis, malasia

2, Mucleie Acid Testing (NAT) — demonstration or simulation

3. Principle of HLA nping (serolesneal fmalecalar merhesds)

4. MNucleic Acid Testing (NAT) — demonstmation orsimulamon

5. Bloed component separation by apheresis

6. Anticodgulants used for apheresis

7. Therapeunc apheresis

&  Special considerations of therapeutic apheresis in pacdiatric patients

% Extracorporeal phowopheresis

(1, Clinical postngs can be incorporated

Suggrested Readings:

6.

Lee G R, Foerster, |, Lukens, |, Paraskevas, 5, Greer, | B, & Rodgers, G
AL (1999, Wintmbe's clinical hemarology 10ch, Bethseds, Marplord: Lippaniors
W aiermer e T s,

Hillver, C., Hillyer, K. L., Strobl, F, [effenes, L., & Silberstein, 1. (Eds].
(2001, Heandtwad of froegumon sediwe. Academic press.

Harmening, D AL {2008). Modern tdood basking & trantfasion pradics, FA
Diavis.
MeCullough, | (2021) Trergfosor sedicine. John Wiley 8 Sons

Vengelen-Tyler, V. (2019, Technical Manual, American Association of Blood
Banks (AABB). Seaberda, Marpland: ~Tmevivan A rsacociagion of Biead Hander
(AL R,

Matonal Blood Policy and Guidelines — MACO, India

(,\‘_} ~1
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Course Mame: Molecalar Hcmqmlﬂg}- Total Credits: 4 (60
hours)

Course Rationale: This couwrse is desimed to prowide in-depth knowledge of the
talecular mechanisms underlying noemal bermasopoiesis and 1 wide specmam of
hematologic conditions. Emphasis will be placed an the applicarion of malecular
|1iﬂg_g1"|r'l‘.iril techniques such as PCR, KT-PUR, gone sequencing, iand nexe-goneration

ECEUCILCITLE (MG in hLﬁnqtd:lt_LHic 'in'.'c-srigmm-nﬁ_

Lesrning ourcome; At the end of the course students will be able wo: 1) Analyze the
muolecular pathogenesis of hemarological malignancies and inhented blood disorders
nsing curtent scientfic prmaples. 2.} Apply melecular biology wehnioues (eg, PCR,
NGE et for the detcetion, dizgnosis, and monimdng of hemaologic discases: 3.
[nterpret molecular diagnoste results and eorrelare them with climcal and

pathological data for discase classification and prognosis.

| Uit l Taopic Hours

1. | Unit 1: Basics of maolecular hemainlogy fy
Central dogma, ranscoprional repalation of hemopoetic cefly
Post-transcripgonal and translational coneral, mRNA seahiliny
microRNAs in hemamlopy, Non-coding BNAs and their role

blood cell gooe r:gu].aaicr:‘:, L"-E:tigr_'l'lc Hc :!:r'h'rrhmln (&[5 908 111

hematologic malignancies, Transcriprion faciors in hemaropo

2 Unit 2: Molecular Basis of Hematologic Malignancies 15
Chromosomal abnormalites (translocations, deletions,
duplicarions), Oncogenes and tumor suppressor genes,
Molecular pathogenesis of leakerma [AML, ALL, CML, €11}
Lymphomas: Molecular classification and biomsarkers, Minim:
Residual Disease (MR monitoring

MLS Curriculum NCAHP 2( Cﬁ""'d'- : 283
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Unit 3: Inherited and Acquired Hematologic Dnsorders
Hemoglobinoparhies: Molecular basis of thalassermas and siel
cell anemia, Coggulation disorders: FVILL, FIN gene mutanon
won Willebrand cdisesse, Bone marrow falure synedromes (Fan
anemia, Diamond-Blackfan sanemial,

Congenital neatropenias and thrombocviopentas, Tron
metabodism grenes and dhaorders

LUinit 4: Molecular Diagnostic Technigues

PCR, qPCR, RT-PCR, Mexr-Genemtion Sequencing (NG}
basics and apphcationg, Microaresy and gene expression profi)
FI15H and Southern blotting, Bioinformatics tools for hermito
(mutanon darsbases, vanant inerpreancon)

Unit 5: Translational and Precision Hematology

Mulecular therapeuties (tyrosine kinase imhibiturs, antisense
eigonuelentides), Gene edinng (CRISPR-{Zas) in
hemoglnhinaparhies, CAR-T eell therpy in hemmeologic |
malymaneies, Ethical issoes in molecular hematology and geny
tedting

MLS Curriculum NCAHP

15
12
12
|
c\'? -
(.ﬁlva-wl h.ll‘“_" 284



286

Course:Molecular Haematology Practical Total ceedits 2 (60 houts)

XM A asolation bromn EDTA whisle blocd,

PCR for Brthalasseom mumoons (eg, IV 1-5, Codon 41,/42)

Agarase pol clectrophoresis for visualizanon of amplified prr:ducn

RTA exrraction and cNA synthesis for gene expression.

Real=-Time PLR for BCR-ABL fusion transenpe gquantificacion.

Deteenon of [AK2 VA17F muaton via allele Hpe cific PCR.

Multples P R for o-thalasserua deleton screening.

Hards-on dats mierpretanon and mock repornng wsinp anonymized pavent results,

TR

o6 =1 o

Suggtst:d Rl::l:l‘.ingﬂ:

1. Hoftbrand, A, 'V, 2024), Heffbrand's essental hacmatology, Joha Wiley 8 Sons.

2, Provan, D (20100}, Molecular hematology. 1 Provan, & 1. Grbben [Eds,), Oxford:
Wiley-Blackwell

d. Raushansky, Kenoeth, od. Williams Hematology. Ninch edhinon. New York: MoGraw-
Hill Educadon, 2004, Print.

Steachan, T. (2018). Human Molecular Genedes (3th ed.). Gartand Seience.

Silbersrein, L. E., & Anastasi, |, {2017}, Hemarology: Basic Principles and Practice.
Elsevier Health Scicnces

MLS Curriculum NCAHP 285
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Courae name: Advanced Hemartological Technigues Total credis: 2 (30
hours)

Courae rationale: The corneshim wall birdee the wadinonal hemarologieal pracuces witly
modern diagnosuc wols. Postenng a deeper andesstanding of bloed cell morphaolegy, hone
marms examinaion, flow cyometry, cytogencons, and maolecular approaches used i the
ciagirosts of hemarolopie nalignancies and orher blood disorders

Learning oomceamie: At the end of the course the student will be able ta: 1.) Apply advanced
hemaiological technigues in dugnoste and reseacch sertngs. 1] Dndersrand and operare
hematology analyzers, Aow cvtometers, and molecular diagnosde wals. 1)) Correlate

lahesrarory Andings with elinical condiions in hematological disorders,

Sr, Title of the Unit Mo, of

Mo, contact
hoars
: 1. | Unit I: Amomation in Hematology B

Basics and principles of automated hemarology analyeers (3-p
S-part, T-parnt differengals), Avcomanon 10 Reticulocvie, and
plateles analysis by awtomanen, Flags and ereor codes;
troubleshooang and interpretation, Operation, maintenance, &
QC on hematology amalyzers, Interpreting liboracory results 2
values, laboratory statistics

2, | Unit 2: Clinical Flow cytomerry and cytogenctics i
Prociples of flow cyromerry, cell sorong, ssmple preparanon

' garing stracegies, panel selecnion, data analysis and repornng,
applications of flow eytomery, Karvomping and chromosom:
abermtons in hematological malipnancics.: princple and
applicanons

3. | Unit 3; Laboratory Information Systems (LIS) | T
Sample tracking from collection to result reportng, [nterface
analvzers, middleware, and HIS {Hospiral Informaton System
Barcode systems for error reducoon and craceabilicy,

MLS Curriculum NCAHP - .. 285
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d, Univ &: Quality Assorance & Advanced Data Interpretati T

| Laborieary orgsnizaton and managemen: in hematology lab,
Quaalicy \ssurance, Ethics in hematalogy lab, Preanalydec and
Postanalytic sutomaton and medical decision, specimen rejec
ctiterin, Pomntof care resting Hematology inunder resourced
laboramonics

Counrse Mame:Advanced Hemarological Technigues Practical: Toral crediss 2 (60
hours)

Operation, mantenance, and GQC on hematology analyzers

Sample prep, acqusition, end basic analysis esing ow cytometry
Demonstration of PCR and interpretanon of reaults

Shde preparaton, bandmng techaiques, and interpretadon (demo-based)
Cuahicy logs, dam analysis, and case discussions

T B R e

= Compulsory clincal posungs for hands on expericnce for hematoanatyzers, PCR and case

discussions. This will compensate the hours aganst credirs.

Sugprested Readings:
. Hoftbrand, A, V. (2024). Hofflrand's essennal baemarology, Jolin Wiley & Sems

1. 'ﬂEPhEIELm B A Y. IJJIILLLL MR {"'ﬂ] Hnw'lp ra";mru'.l'.-?i’.-gﬂﬂu:rﬂﬂ# RN EENERT 4'.!;:'

kaboratory mdtboa |.'.-'.|JEJ1‘:-.r1 23, Elgévice.

2. Bamn, B. |, Bares, 1, & Lafian, M. A, (2017}, Dacie and Lewis pracdcal haemawlogy

i12th ed ). Elspvier.
5. Latest CLSI and NABL puidelines

MLS Gurriculum NCAHP
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EEMESTER ILI - Hism]ngy and Cytology
Cowrse Name: Dhagnostic Histopathology Total Credits: 4 (60 hours)

Course Rationale: This course IJtI'-'i,':h 1114 ] |;.'l:1:1||1-|-;,::-: Iii.il.il_'llLl'jﬁilr_' [PALCIILE. 1n ||J'._‘=||.|J1mt|.1-:_|-1|;.|i-_l|:.|
cmphasizing integration of advinced stmining tochnigues, immunopathology, and molecalar
patholagy with histomorphiodogy, Students will explore diagnosec algonthms, rare enones,
and challenging differentials in routdne and subspecialty pathology wmth emphasiz on

climcopatholegical corrclation and laboratory mrerpretation supgort

Learning Outcome: AAr the end of the course students will be able 1o 1] ]mp]:.'mrntl and
irrerpret complex diagnestic workfows using histological wnd melecular wols; 2) Engage
confidenty in diagnostc discossions and mulodisoplinary wmor boards. 3)) Recognize
limutations and pefalls in inerpretanon and resolve: them with evidence-based approaches.d.)

Conducr audits and propose improvements for disgnosoc pccuracy and laboratory quaho
Unit Topics Hours
[ Diagnostic Histology and Applied Morphology:  Cellular adapeati 12
and ossue response: hvpertrophy, metaplasa, dysplasiag Tnflammar:
histology: acure, chronic, granulomatouns; Tissoe champes
degenemnion, necrosis, apoptosis; Histologe archiecture of  oame
and néoplastic transtormations; Correlason with biopsy Pndings o
resection specimens: Integration with  cytopathology f

comprehensive clingrosis.

2%

Dinpnostic Strategics in Histoparhology 12
Pattern-based diagnostic approach: architectuml v cytalogic
Diagnoste pitfalls and mimickers, Use of histochemical a
immunohistochemical panels, Integrating  hiscology with  dinic
radiclogic, and laboratory findings, Rele of Frozen secrions a

intraoperadve consultasons

N
e G
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ﬁu|1'.|'||.'r_'|.'l| I::.' niﬂ_Hmr_lmrl P H"rg.'u Ii"l‘.'l‘fl'l |1|4 rgl. |. 1

Hematopathology: Lymph node bopsies, elassifieation of |j.-|11.r.~|1.>rn
bone marmow  pathology, Neuropathology: Glhomas, demyelinan
disvrders, CNS infecoons, Dermatopathology: Interface dermat
cutunoous mphomag, bullous dizorders,

ot Tissue andd Bone Temiors: H!lﬁl!-r:lh_‘:-gi:.: subr!.']'l-u'-‘;, grud'rn_[;, il

dimnstics

Froeen secticms

Advanced Dispnostic Frameworks 12

Arructured histopathology reports, Diagnostic algonchms - based

pattern recoprinon:  plandular, papillary, spindle, blue cell, o
[ntegrated histo-cyto-molecular correlation, Frozen sccrh
nterpretation and seal-time reporting challenges, Pirfalls in biop
diagnosis and mumickers, Tumor grading, smagng, and marg

assessmient from a histopathology perspective

Quality Assurance, Laboratory Practice, and Research 12

Diagnosoc audits and mntembserver vanabaliy, Repornng forma
structured reportng and SNOMED codes, Internal and exten
quality control in histopathology, Research in  histopathelog
retragpective  analysis, biobanking, Al training sers, Edhu

ennsicderations in diagnostic hisroparhology

Toral howrs fl
e &
{ = = -

et .
2{: >
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'El,lunw Nn.rn BE D:fnhrh:ml_il; Hil‘tl:lrl-ﬂ.tl‘ll’lil;l.g}' Practi :‘.'.'.l.l E.:I"El.l:i.l: X =4l |11_|-1.|1'l

Demimsreace recering, hondling, and labelling and specimen rejecnon coteni

i ob cytedogical specimien.

[

Demumnstrite ervosme usage for frogen secoons Compare morphology with paratfin
SO,

3. Shde-based case didgnostes with clinicul conrcet

4. ldendfy organs/tssues under nncroscope (skm, biver, kadney, e} and gorrdarc

disease v noemal,

3. Tumor simulation: prepare and present pathologn: Gndings
i, Audie exercise: idennfy ereors, pevise diagnosie, and propose QO measires
7, Shde reading sessions: benign vs malignant

8. Recogmzing rissuc patterns (glandular, squamoas, mesenchymal, bemaropoienc)

4. Preparng a diagnosoc report in standard format
*Clinical laboratory rotation/observation can be incorporated wherever posaible
Bugpested Readings:

1. Rosai, |, (2004, Rosa And Ackerman” s surpical Patholopy. fuan Rosai. The Lung and
Pleura. Elsevier, 387406,

2, Fletcher, . I {2007}, Diagnostic histaparhology of mmors: 2-volume st with C1-ROMs,
Elsevier Health Sciences,

3. Mills, 5 E. (2015). Sternbent's disgnoste surgieal patbology. Lippincouw Willians & Wilkins
4. WHO Classificacion of Tumors

LS Curriculum HCAHP 280
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Course Name: Cyvtological t:ch:niques Total Credit: 4 =al

hidrirs

Course Rationale: The cousse is equipped For stadents 1o create foundanonal and advanced
eytelogical preparoon and swaining rechniques, To wrain them o use eviological wals,
equipment, ind dnterprenaton of smears Toowill also make them familacze with gualiog
contrul, bin=afety, and anwmadon in-cyrology ands develop competence in exfilianve, fluid-
hased, and FNA eyrology.

Learning Outcome: By the end of the course, studenzs will be able so0 1) Explain the
principles, indications, and  elinical relevance of vanous c:,'mlr_u;;ir_al [:c'h_n;u_luts. 2.
Demwonsirite proficency m specimen collecoen, Gxadon, and preparauon methods for
cymlogical examination 3 Perform and interprer key cvtelogical seining merhods: including
Papanicolanu and Romancwsky swmins 4) Identify and disinguish cyrological fearires of
normal, resctive, and pathological conditions in various organ svstems

Unit Topics Hours

| Frinciples and Types of Cyvtological Specimens: 12

Introduction m cymlogy: definition, scope, clinical sigrificance, Trpe
of specimens: exfoliatve, abeasive, aspiraced [FNACY, body fluids,
Fixation principles: cytological fixatives and preservanion, Collection
techniques: pynecofogic vs, non-gynecoligic specinmeiy

P

Cyropreparation Technigques: 12
Senear preparation: dicect, sedimentation, filoration, cviocenmfugatio
Liquid-based eyeology (LBU) vs conventional smears, Cell block
techrigue: indications and method, Preparation for anallary resting

(IHC, molecular)

A Cytological Sraining and Special Techniques: 12
Bomanowsky stams (May-Grimwald Gienssa, Leishman), Papanicola
staining technigue and interpretation, Special stains: PAS, Zichl-

MNeelsen, mucicarmine in cvtology, Artifacts and troubleshooting in
stagniny

4 Microseapy and Morphological Tnterpretaton: 12

Cellular teamres of normal, reactive, and malignane cells,
Cytomorphology of commonly examined tissues (cervical, thyroid,
rCSpItatory tract, urine, serous fluids), Screening techniques and
reportng systems (e, Bethesda syseem)

MLS Curriculurm NCAHP K 293
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5 Autovmation, Quabity Assurance, and Lab Managenient: 12

Auto gl enacirs and seree i evtoliogry and Al
Automated side processors and sereeners, Thetal eviolog [ Al
based tools, Internal and excernal qualitg comtrol 0 evtology, Satery
protocots, documentition, recowd kecpmg

Total howors L

Course Mame: Cymlogical techniques Total Credits: 2 (60

hours)

1. Cervical smesr preparanon (manudl and LBC method)

2. Fmaton and staming Pap and MGG

A Unne and sporam eymology: processing and seporting

4. Cvocentrituge use and body flud smear preparanon

5. FMA 53m|]||: SINCAT Preparition wsing 'I'.||1.H.I"I|I.:II'I::|.‘\. vir clinteal materal

B Cell block preparation from fluid specimens
Apphcation of specal stains m cytology
B. Slide mview sessions: benign, reactve, atypical, and malignant smears

% Cywology repart watng with rerminology

*Clinical laboratory rotation /observation can be incorporated wherever possible
Suggested Readings:

1. Koss, LG and Melamed, M.R. (2003} Koss® disgnostic evtolopy and s histopathalogic
bases. Sth Edition, |B Lippincare, Philadelphia

2. CombBibbha, M., & Wilbur, [3 {2014}, Comprehensive cytopathology, Elsevier Health

Soences.

3. Cibas, Edmund 5, and Barbara 5 Ducarman, Cyeology: Diagnostic Principles and Clinical
Correlates. Fifth editon, Philadelphia, PA: Elsevier, 2021,

4. Orell, 5 R, Sterrett, G F, & Whitaker, D, (2005). Fine needle aspiration cytology.

5. WHO Classification of Tumours Seres (Latest edition for orpan systems)

L J 710
i lw_-_ -
m& o
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Course Mame: Immunohistochemistry and Dhagnostic markers  Total Credic: 4 (60

hours)

Course Rationale: This course provides m-depth knowledpe and hands-on skills 1
lmmunohistochemistey (VHC), emphasizing its applicadon in ¢linical diagnosdes, cancer
Brology, and biomarker discovery,. Stadenes will explore THC pnnoples, reogents, gqualing

control, and marker inrerpremnon across vanous discase staes.

Learning Outcome: At the end of the course students will be able to 2 1) Understand the
prnciples and rechoigues of THC L) Masier the selecrion and validaton of diagnoste
markers, 3.} [nterpret THC results in a dmgnostic conrest. 4)Apply knowwledge of tumar anid
diseasc-specific biomarkers i histopathology, 3.) Ensure goalicy control and assurance in

THC laborasnnes.

Unat Topica Hours

1 dliolesular Foundaooas of ]I‘I'II'I'LLLI'H,:It'Li.:HH.‘,l‘II:;LTI'iEH‘:.‘ (THIC): Pr-lﬂl:ji'lll: 12
artigen-andbody interaction, Types of antibodies used in diagnosd
Detection systems: Enzymatic (HRP/AP) and fluorescent, Role
gene expression and prowein wanshidon in THC wngers, Tiss
Preparanion for Molecalar Studies: FFPE tssue handling, Anrig
retricval metheds  (hear/enzymarc), Oprimizaton of fixatoen
preserve nucleic acids and progeins

2 Immunchistology of: Infectnous disease, sofi ussue, osseo 12
neoplasma, Hodgkies mphoma, non-hodgkios lemphoma, bre
fssue, nervous sesiem, skin tumors, endocrine umors, pediar
neoplasms, immunocytology and orhers

3 Analysis through Immunohistochemisory [THC): 12

Diagmostic and Prognostc Markers: Cytokeraons, EMA, CD marker:
BCL2, BCLA, Chromogranin, Synapuophysin, Desoin, Vimentin,
SMA, 51041, HMB-45, Mebin-A, ER, PR, HERZ, Lung, colon, prosin
markers, Predictive markers and r:m-t':ppr':i-rm :11'sllg-.mf;-slz-i:'.zi:1
Pre-analytical ared Analyrical Facrors: Fization and tssue processing
for THC, Antigen retrieval merthods (HIER, PIER), Blocking steps u
reagent aprimization, Controls: positve and negative,
Troubleshooting: false positives,/negatives

\_,__.'* l::" =
("Y\ﬂ"” i
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e Muoleeilar Tt-chﬁi:l_]lli":. it |l'l11"r|1.1|'|u|.11'1.'ru||:1-g4: Diagn:r_'.sis.'. 'P'n]_'!.':'nr_msr_ 12
Chain Reaction (PCR) Applicadons: HPV, Bocell /T-cell clonality,
subereulosis, Fluneeseenee 1n Sira Hybndizadon (FISH) applicaton-
HERZ/neu, ALK rearrangement, Chromogenic In Si Hylaidizano
A5H), Derecuon of EBY or HPY in tissue sectons, Next-

Ceonemtion Sequencing (INGS) oveevicw, Gene pancls used in solid
mmor pathalogy

"
[

5 Cuality Assurance and Accreditation: Stundardzanon of protocols
(CAP, ASCO, WHO), Internal and external quality eonreols [EQAS),
Eaboratory accredimanon (NABL, 1503), Documentation and result
reporang, Repulitory and ethical considerations, Internal and extern
controls in IHC and maolecular assavs, Analyneal va clinical validarios

Tewal huars fal |

MLS Curriculum NCAHP 2(
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Course: Immunohistochemistry and Diagnostic Markers Practical Total Credits: 2 (6

hours)

oo

Mo

9.

MManoal THC staining using HRP-labeléd secondary antibody aod AR
Huormonal Receptor Tesong in Breast Tissue

Slide based ease dinprostcs with clinical context

DN A Estracton from FFPE Tissues

PCH for Infectous Pathorens

Audic exercise: idenufy errars, revise diagnosis, and propose Q0 measures
Shde reading sessions: benign vs malignant

THE Troubleshooung Workshop

Preparing a diagnostic report in standard format

*Clinical laboratory rotation /observation can be incorporated wherever possible

Suggested Readings:

I Ddabhbs, D (2004). Dizprosne lmmunohisiochemisoey: Theeanosne and genomic
.151F|ii|:;|.ti.|:|n t4th r_'i.:l._:l, Elgewier,

2, Bancroft, LI and Gamble, M. (208 Theory and Practiee of Histalogical Technigques. feh

Edition, Churchill Livingstone, Elsevier

3, Lesrer, 5, C 20000, Mavaal of Varrgiead Petfongy B-Bodk: Manea of Surgicad Patlodegy. Elsevier
Health Sciences

4. WHO Classification of Tumors

MLS Curriculum NGAHP —i NG
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Course: Molecular techniques in histopathology and cywlogy Total Crediis: 2 (30

humars)

Course Rauonale: This cuurse prowvides in-depth Booswledge and  hands-on skills in
Immuanohistochemistry (THC), emphasizing s apphcanon in climeal  diagmostcs, cancer
biglogy, and biomarker diseovery, Smdents will explore THC prineiples, reagents, qualine

contmold, and madker interpretation across vartous discase states

Learning Duteome: By the end of the course, studens will be able w: 1)) Undersund the
principles and spplicitons of molecular Biology in tssue and eveological diagnosis. 2 Apply
rechragques such as PCR, in situ hybridization, and molecular profiiog for diagnostc and
PrOERGETE PUTPOses. 3 Correlate morpholmgeal findings with molecular alterations. 4))

Perform nuclese acid extraction and amplificagan from FFPE and criology samples.

Unat Topics Hours

I Medecular Biology Fundamentals in Tissue Diagnostics: i

DNA, RNA, and protein syathesis in pathologeal staces, GGene
miutanons, translocations, amplificatnons relevant oo neoplasia, Tumo
suppressor genes and oncogenes (e, TPA3, HERZ, BRAF),
Applcanons in cancer dingnostics and infectious disease detecrion

| g

Pre-analytical and Analybcal Considerations: fy

Fixation and preservation of nucleic acids (FFPE vs Fresh/ frozen
tissue), Noclee acid exrraction from FFPE blocks and eyrology
smears, Quality control and quanoficanon (spectrophotomerry,
fluoromerry)

L] Core Molecular Techniques ; 10
Polymerage Chain Reaction (PCR, RT-PCR, gPCR): principle and
applications, In Site Hybrdizaoon (TSH), Fluorescent 1SH (FISH}:
diagnostic relevance, Microdissecdon techniqaes (manual and laser
captare), Molccular markers in specific cancers (e, EGFR, ALK,
KRAS), Next-Generation Sequencing (NGS): overview and urility in

diagnostics

_,—---{.-.I .lr -
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4 [mtegranon with Histopathology 8 Cyralogy: B

Maolecular testing i salid tomors (Tong, breast, colon, cervx),
Muolecular ocytolign spplhicannns in exfolistive and fine-necdle
aspiration cytology, Liquid bopsy ard ccll-free DMA, Role of
bacinformiancs and digital pachology i molecolir diagnoscs

Tostal horurs Al

Course: Molecular technigues in histopathology and cyrology Total Credins 2 (30

howrs)

1. Exrracton ot DMNA and RNA from FFPE pssue and eviology smears

2. Demonstranon of Gxation rechmoues and their effect on nucleic acid
preservanon (FFPE vs trozen)

Microdissection technigue (manmaal or puided) for umor cell ennchment

Specoophomomertnc quantficaton of DNASRNA (A260/ 260 rano calculanon)

g he

Flusrometnc quantfication and sensitvity companson
(el electrophorests for visualzaton of extracted nuclele acids

Setwp and run of copventonal PCR and RT-PCR

i R

Demaonstraten finterpretanion of real-nme PCR (gPCR) data

%, Demonscration of InSitn Hybrdization (I5H) and Fluorescent In Sita
Hybetdizavon (FISH)

W, NNaviganon of digital pathology platforms (virmal shdes with mokecular overlays)
11 Preparation of integrated maolecular-histopathology repore
12, Practice of documnenmation, labeling, and data encey for molecular rests

Clinical labaratory rotation /observation can be incorporated wherever possible

Suggested Readings:

I, Coleman, W B, & Tsongalis, G. | [Eds), (2000%, Melelar patholagy: the modenlar barit
af bueman dirgare academic Press.

2. Coleman, W. B, & Tsongalis, G. |. (Eds.), (2023}, Diagrentic sedecdar patfilozy: o guide to
apdived sodecnlar festing. Academic Press.

3. WHO Classification of Tumours

4, CAP/ASCOY CAP Guiddines on Molecular Testing in Oneology

l——-. K. —
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SEMESTER IV Common o All Specialisations

Course Namis THssertation

Credic = 22 { 99 hours)

Proforma for submission of M. Sc, MLS dissertation proposal synopsis

I, Mame & address of wraden

I

. Emadl 1d of the student
3. Registerition number
4. Mame of insmmne

. Title of the dissertaton

L= a

6. Mame of the Hu.u:l:

=

K, l,'.':'.sigm:.ir.m isf the guide

9, Mame of the co-gnide

»Address, phone number and email id of the goide

| 0, Address, phone mumber and email i of the Co guide

L1, Designanon of the Co-guide

12, Synopsis of the snedy : Awached (Yes/ No)

Dare:
Enclosures
I, Synopsis
Proposal fsynopsis outhine
1. Tule
1. Parmpose of the study
1. Ohbjectives of the study
1, Operational Definitons
1. Coacepmal Framework
1. Assumpeions/ Hypothesis

1. Research Methodology

MLS Gurriculum NCAHP
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1] Restearch .'|.‘|'.|‘r.-r\-|a-u.-|:|'|

11 Besearch Design

b Semng

1) Populimon, Samiple & Sampling Techmigue
b Ty &Technique

£y Pilor study

) Plan for dara diesion

¢) Plan for data anzlysis
B, Work plan
4, Eiheal Considerations
10, References
idelines in writin Upsis

1. The research protocol should be of 1200 words (4- 6 pages| on the mopic.

!~.1

[t should he submitred along with a cover letter.

3. The work and writing of protocal/disseranon should be done under the Gude.

1. The CGruide rmust be as per Universicy norms.

fd

The synopsis should be signed by the candidate and ferwarded through the
{ruide, Departmental head and Principal of the Instdtution,

Date: Signatare of the Stuclent
Swmature ol the Guide signature of the Prncpal
— 1
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Endorsement by the Head of the Institution

The wformanon provided by the teacher s verified from the
ufbee records and  found w0 be correer. Fle/She s lﬂl!_{]h[r.‘ i b
['I:I:I.'It_'lll'l'iﬁﬂl as 1 Pl wmacher m J_r.||1|;h' the disseririon work of PG

sruderies,

Place:

P Bygrnanure of Pancipal /Dean

FL
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Instructions tn candidates

r\_l]h::-ﬂg]-. el dhissertation iy b 'I'."Ti.'I'I:ITI'.'i‘I CHY |'-:_|-m'|':111|.'|'r comader the fi |]||m'|n|_r|

requirements for mecting the standands

Paper: Use only one side of high-gqualiee, plun white bend paper. Frasable paper

shoald noe be nsed,

Twpe Size and Print:

Select font type Times Mew Roman 2nd a size of 12 characters. The size of the odes
should be 14 and Baold, the size of saboies thould be 12 and Bold. Print sheold be
letter quality ot laser pnnong with dark black chamcrers thal are consistently dear and
dense. Use the same type of prine and prnt s throughour the docament
Pagination: Number ali of the pages of vour document, including notr oaly the
ponciple text, but also all plates, mbles, diagrams, maps and so oo, Roman numerals are
used on the preliminary pages (pages up o the fiest pape of texe), angd Arabic numerals
are used on the wxt pages. The numbers themselves ean be placed anywhere on the

page; however, they should be consistent.

Spacing: Use double spacing except for long quotadions and foometes, which are single-
spaced,

Margins: To allow tor binding, the lefi-hand margmn must be 1.5 0cher marging should be
101, Dnagrams or priotographs i any form shoukd be a standard page size, or if larger,
folded so that a free lefi-hand margin of 1.5 remains and the folded sheer i not larger than

the standard pape.
Professiormal-quality blick-and-white photographs are necessary for clear reproducnon,
Colouss are allowed, but you should be certin the colored figure will copy clearly and will

not be contusing when printed in black and white.

FILE FORMAT

o Dissermdon format should be in Doc (M5 Woerd Document) or PDF
{Portable Docoment Format). Image files n [PG oor TIFF format and
Audio Visual in AVI {Audio Video Intedeave],GIF, MPEG (Moving
Picture Expert) files formar, Labelling on CD (utle, name of the
candidate degree  name, subjece name, guide name, name of the

department college, place and year,
References: Vancouver style format.

) f »
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GUIDELIMNES OF DISSERTATIONS FOR MMLS DEGREE (COVER PAGE)

Tirle I:'r-:l.'l:'-'i'r.:":.

Lq_;sc__r'r_l- 1L v l::l.'_.""l'_-t.llh.'-_!!.'?]

RISSERTATION SUBMITTED I PARTIAL FULFILLMENT OF
THE REQUIREMENTS FOR THE DEGREE OF MASTER IN
MEDICAL LABORATORY SCIENCE

{university f Collepe).
Year
Title
By
Mame of the Candidace
Drissertation Submitted to the University/ College

In parnal fulfilment of the requirements for the degree of

Under the gundance of Name of the Guide
Mame af the (ourse
Mame of the College

YWear
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RECLARATION BY THE CANDIDATT.

| hereby declare that this digsertetion/chesis enrirled

- s bowafide and gtrmirh: tesearch work carned o byv me under the pundance of

Mame and designation of the pusde.

Signature of the candidate
Place:

Date:
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CERTIFICATE BY THE GUIDE

This 15 to certofy thaet this dissgrention/thesis enrirled

15 2 bonafide 1od genuine rescarch work done by Name of the candidare in partial

Fulfillment of the requirement for the degree of  MMLS

Signature of the Guide
same and desigrmatien of Guode
Place;

Drare;

[ ! #1 -
(_,VB""": Ceh
| i
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ERDORGEMINT BY THE PRINCIPALAIE AT

This 02 o ceveifs rhar rais disseriarionSrherics cntitled

= 3 Bonafide and penume wacaech work come by Mama of the candidare o pardal

fulbllnent of the requicsment for the degres of MMLE

seal & Stz oF the princpal
~lame:

¥

Trate

A |_'i-r|'|-.’:-'-.u.'|.|:r]g|:|'| 1

Signamrs of the candidare
B a e
i

Dax:

.
Lo
R
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Absrcact:
Alwwald ag Arpec oo

(lrehde backsround/ Tt uclicn and clyectives, methodology, rescls, and conelusinon
i a viagls pacagiapd Buaiigd v 250-300 2l s

bowpaeurds: 30wl
Ticale 1l Gty

15 o “hapter title

1 Intraduction S

: O ecnives

3 Raview of liltratur 1. b
P4 i Mcthodolopy
i. . . A :.\,::{::._.::.. RTA
P8 Lesulhs

i+ DMseussion

T HR LA TERTIT . o
) P SuLmmaLy

& " Beferences ' ' R

e

14 " ALNHEWres

List nF cahles. (14 sive nnld)

— -r-

S.Mo Tablz Fage nig

N

" . . e

Lact of figurcs (14 size beld,
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CHAPTER-]

Intenduction {14 size, Bald)

Sub Headings {1 2size, Biald)
Backgroand of the problem

Meed and sigrificance of the sy
Stutement of the problem
Cihjectives

Ulperatiotl defininons
H}’thtﬁiﬁ

Cmrrpm:a]j" theoretcal frameaork

CHAPTER-2 (14 sizes, Bold) Review of literamre

& Subheading of the lerare reviewed (12sizes,Bold)
CHAPTER-3

o Methodology

e Rescarch approach

o HRescarch design

e Varables

e Schematic representation of the study

® Seting of the smdy

& Popularion

e Sample and sampling technigue

MLS Curriculum NCAHP
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e Exclusion

Citéri

& Tool/instruments

& Development/selectdon of the ool

¢ Descripnon of the ool

«  Coment validity

#» Reliabibey of che mal

o Pilosmucd,

e [Dara collection process

o  Flan for data analyzis
CHAPTER-4( 1 4sizes,bold)

o Analysis and intérpretadon

e Secnon nde

0 (decton wise presentaton of da)

CHAPTER-5(14sizes,bold)

o Results

e (bjectves

& Hypothesis
CHAPTER-6(14sizes, hald)

e [scussion

®  Summary and conclusion

o Implicatdons

& Limianons

& Recommendations

DISSERTATION STYLE: Vancouver siyle formar is used
Citations in the text
General rales:

1. References should be aumbered consecutively in the order in which they arc
cited o the texe. Place each ::F:r:nc:ﬂ?r\in p&f\fﬁi‘tﬂsﬂ{_‘:j or as a

MLS Curriculum NCAHP 1o
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superseripr. Lise Arabie aumerals if the same references are used again, we
use the onginal number. Square brackers | o7 curved Brackers () can be used

as long as they arc condgistent.

(&

When multiple refercnces are cieed 2ea given plice inoa tesy, use a hyphen o

iy the first and last numbers that are inchisive (6-9) or use conmmag (26,89

3. Whatever formar 15 chasen, the puncruation must be consistently applied 1o

whele document,
Tahlke=s

Tables must be self-explanarory. The daca muose be cleady orpanised and
should supplement and nor duplicare the wxn Dara may be presented either in
i table or picmnal form, Do not use internal horfzontal or vertical Fnes.
Exphnatory matter should be given as foomaotes, Statdstcal analy=s used must
be appropriate. Confidence intervals, slong with exact Frr_lb:,:.hi]jt!.' values, must
be stated for the resuls, Round dectimals o two digirs, Fach rable muost have a
tde and should be numbered wath Arabic numerical ¢.201,2). Type or print
each mble with double spacing on a separate sheer of paperMNumber tables
comsecutively in the order of their fist citanon 1o the rext and supply a brief
tithe for each, Give cach column 4 Short or an abbreviared heading, Fxplain all
non-standard abbreviations in foomoes. The mble should not be carded over

to thie next page.
Hinstrastons awd g
»  Nuomber each figure in the ext in consecutive order

»  Abbreviations and symbols: Use only standard abbreviations; the use of non-
standard ablaevianons can be confusing o readers. Avoid abbreviations in the tide
of the manuscripts. The spelt-our abbreviation in parentheses should be used an

fiest mention unless the abbreviation i a standard unic of messurement
Abertradt

Abstracr provides 2 summary of the dissertation/thesis, summing up clearly the problem
examined, the methods wsed and the main findings, The abstract is & one-paragraph, self
contained summary of the most important elements of the paper. The abstract word mit is
between 250 and 300 words. All oumbers in the abstract (except those heginning a sentence)
should be rped as digits rather than words, Key words (mas.6) should be given, chosen fiom
subject concerned headings. Each word should be separared by semicolen.

]

L1

S
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R aferemoes
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The reference et should appear at the ened of rhe paper and provide

the complete bibliographic informanon aboue the sources glied.

List all reference in order by number, noc alphabeocally. Each
reference 15 listed once onby, since the same mumber is used
throughout the paper. It shouald be npumbered consecutively in the
order in which they wre first mentoned 1n the texr. Idennfy ceferences

i text and tables by Armbic nuinerals in parentheses.

The ntles of journals should be abbreviated according to the sovle
used in the st of journals, The fellowing informanon is included for
journal articles: anthor(s), arucle, otle, abbreviated journal ttle, year,
month{it apphcable), day, volume number, ssue number (i
applicable), and page numbers. For books suchor(y), tde, Edition,

place of publicanon, publisher and yesr.

List cach author's last name and mucals: full fisst names are o

incloded. List all authors, but if the number exceeds six, give the firse
six follovwed by"et al

For books with chaprees written by individual authors, Tist the authors
of the chaprer first, then the chapter tide, fallowed by"In"the
editors’ names, and the boaok title

Inidals follow the family names of authors and editers, with no space

or full stops between the inibals of an authar, egHalpern SI3, Ubel
PA, Caplan Al

(Commas are used to sepamte cach author's name, Note thar "and” i

not wsed o separate the kst two names,

Minimal capitalisation is wsed for the article tide, Le.only the frst
word and words that normally woald begin with o capital letter are
capitalised.

Full stops are used afier the last authors imidals, afeer the article dtle,
aftcr the sbbreviared journal rtle and ac the end of che entry. Gerald
Callee |, Andrew G Fraser, Barrie P Marmion, Anthony Simmans.

Mackie#e MC Cartney Practical medical microbiclogy, NewYark,
Churchill Livingsione, 1994,

MLS Curriculum NCAHP ¢ o had a2
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Statidard jourmal article (for more than sis anthors): Lise che fiest aix contnbutors follomod

by et al

Raddy B, Goin [, Flevand L. Palma PP, Morowe § Lima N. & o, Field Fraluation of a
Rapad Immunachromarographic Assay for Dooection of Trypanooss awgi Infection

by Use of Whole Bloed, | Cha, Microbiol, 2008; 46: 2022.2027,

Boele Pessonal machoris):

Parija 3C. Textbook of Medical Parasivology 3rd ed. All India Publishers and
Edsenburors, 2008,

Editar{s), compiles(s) as author

Garcin LS, Filarial Nematodes In: Garcia LS {editor) Dliagnostic Medical Parasitology
ASM press Washinguon DG 2007 pp 319-356.

Electronic Sources as reference

Journal ‘article on the Ioternet: Parja SC, Khairnar K, Detection of
excretory Entamocha  histolytica DNA in the wene, and detecoon of E.
histalynea TINA and lectin anugen in the liver abscess pus for the diagnosis of
amochic liver abscess. BMC
Microbiology 2007, 7:41.doi:10.1186/1471-2180-7-41, htip-//
v blomideentml.com/ 1471-2180/7 /41
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