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FOREWORD FROM WAHO DIRECTOR GENERAL

The West African Health Organisation (WAHO) is tBpecialized Health Institution of the
Economic Community of West African States (ECOWA@)h the sole responsibility to
provide leadership in all health care matters enrggion.

The mission of the West African Health Organisai®the attainment of the highest possible
standard and protection of health of the peoptaeénsub-region through the harmonization of
the policies of Member States, pooling of resourcesperation with one another and with
others for a collective and strategic combat agdheshealth problems of the sub-region.

To facilitate education of health professionalg tkaesponsive to essential health problems,
as well as availability and mobility of Human Resms for Health in the ECOWAS sub
region, the following resolutions and protocols aveut in place by the Heads of States and
Governments of ECOWAS to promote the rationale laals for curriculum harmonization
and to ensure its implementation:

1. ECOWAS Protocod/P3/1/03/Dakar Convention 2003 A/C.1/1/03 on reustgn of
equivalence of diplomas, certificates and othelifications in ECOWAS Educational
Institutions.

2. Adoption of a Resolution on Harmonization of @aula in ECOWAS by the 7th
Assembly of Health Ministers (AHM) in July 2006 (&a).

3. Adoption of a Resolution on Motivation and Retentad Human Resources for Health
(HRH) by Assembly of ECOWAS Health Ministers in 20& Yamoussoukro, Cote
D’lvoire.

4. The 2009-2013 second strategic and operatidaalgd WAHO required that a
competence based curriculum should be developeddmzed for the training of the
different categories of Health Professionals in BIZAS region.

Consequent upon the foregoing the harmonizationlittaed by WAHO in the region
includes the training and practice of all healtlofessions including Medical Laboratory
Science which is categorized under the Allied HeRltofessions. The efforts of every health
professional, the academia and others who haverilcot®@d in one way or the other to
ensuring the successful execution of this laudabjective are well commended.

It is therefore our belief that this document vgdlrve as a veritable tool for universities and
training institutions and serve as a platform tchacte the mobility of our health
professionals across countries in the ECOWAS regtbhas promoting the delivery of
effective preventive and curative health care ses/to the ECOWAS people by well skilled
personnel. It will also enable us fast track thei@eement of the health related Millennium
Development Goals by the target year of 2015 anydrmsk

Dr Xavier CRESEX
Directeur Générals
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PREAMBLE

The training of Medical Laboratory Scientists hasleed through the years from a 4-year
diploma curriculum through the B.Sc. programme andently the 5-Year Bachelor of
Medical Laboratory Science (BMLS) professional @éegr Graduates of the degree have been
undergoing the mandatory one-year pre-registratigarnship in approved tertiary and
secondary health institutions.

While the one year internship programme in some grayted graduates the opportunity to
improve on their practical skills and organizatibakility, it does not allow the graduates to
adequately address the peculiar needs of cliniabbrhtory practice i.e. extra skills
acquisition for proficient services in all majoreas of medical laboratory services.
Presently, final year BMLS students specializinghea 6 core departmental areas of medical
laboratory science take different parallel coursés.order to stop this skills limiting trend
within one body of professional practice, the newmriculum would allow students to take all
the undergraduate harmonized courses in the lasgrdepartments so as to produce well-
rounded professionals with diversified skills fohet labour market including self-
employment.

This explains the need for a one-year extensiothénduration of training. It is therefore
necessary to restructure the 5-year programme &t&-year programme so as to
accommodate the re-arranged harmonized coursgzrevide graduates the opportunities for
enhanced clinical laboratory practice. The nomdnotaof Doctor of Medical Laboratory

Science (MLS.D) is in consonance with the neecfdranced quality skills, scope of body of
knowledge, duration of training, course contenpbgl best practices and in line with
development in health sector professional degreminelogy (e.g. doctor of optometry,

doctor of pharmacy, doctor of dentistry etc).

For the purpose of further professional and comsalf specialization, MLS.D graduates

would need to undertake further training at PhD/a@n@rofessional Fellowship levels. It is

expected that the West African College of Medicabdratory Science shall be established
for the award of the sub-regional professionabfesihip.

OBJECTIVES:
The specific objectives for the introduction of #&S.D curriculum are as follows:
1. To stop quasi specialization at the first degreellas obtains presently in several

universities and encourage the training of Medicaboratory Scientists with
broad orientation in all specialties in the fiefdedical Laboratory Science.

2. To introduce new areas that are deficient in threecit programme e.g. molecular
biology, forensic science, counselling skills, prament and entrepreneurial
skills, supply chain management as well as imprapen the basic medical
science components so as to produce graduatesamhoompete favourably with
their contemporaries internationally.

3. To provide an in-depth scientific background toi@mnrthe practice of Medical
Laboratory Science.

4. To produce Medical Laboratory Scientists with pssfenal and scientific
competence and sufficient management ability, waro ¢



i) Perform effectively in hospital diagnostic @ees, public health
services, research and academics.

i) Function independently or in collaborationtlvother members of
health team.

iii) Be the vanguard for the production of biologi and diagnostic
reagents and can design and fabricate latrgratjuipment.

To train graduates that will meet the peculiar seedmedical laboratories at all
tiers of healthcare in the sub region as well agesether relevant public utilities
department.

To train high calibre professionals who can riséh highest levels in the public
service so as to better contribute to policy foramioh and implementation. This
is best appreciated with the realization of thet that in the comity of health
professions, medical laboratory science has sevea@r areas of specialization
i.e. chemical pathology, histopathology, haematploparasitology, medical
microbiology, virology, immunology, molecular big@y, blood transfusion
science, forensic science, laboratory reagents eguipment research and
development, laboratory management etc. Most @ddlareas exist as definitive
departments in several health institutions globally

ADMISSIONS REQUIREMENTS:

1.

Prospective candidates are required to have 5tdesdil passes at Secondary
School leaving examination or equivalent qualiimas from ECOWAS
Francophone countries in not more than 2 sittingsEnglish Language,
Mathematics, Biology, Chemistry and Physics andaaspin assessment
examination and interview to be conducted simubast with that of other
health professional programmes in the university.

Graduates of allied disciplines such as Biochemiginatomy, Physiology,
Microbiology etc. and candidates with GCE ‘A’ leweith minimum of credit
passes in Biology, Chemistry and Physics in additeothe above ‘O’ level 5
credit passes in maximum of 2 sittings, may enter Programme in Year
Two.

Holders of Medical Laboratory Technician (MLT) dictate/diploma of the
various Countries’ regulatory bodies that haveeast 5 “O" level passes as in
No 1 above may enter the Programme in Year Two.

Graduates with Bachelor of Medical Laboratory Sceeor B.Sc. in Medical
Laboratory Science or Associateship certificatey miater the Programme in
Year 5 (2 years duration).



REGISTRATION OF STUDENTS WITH THE REGULATORY COUNCI L

The Faculty of MLS is expected to register the shiugwithin the first year of admission
with the countries’ regulatory bodyhis is for the purpose of indexingr'he registration is
recognized as the effective date of commencemetiteo€ourse and it also determines when
the student is due for the first and final Courribfessional Examinations, bearing in mind
that the student must have fulfilled the Universigguirements to proceed to 400 and 600
levels.

REGISTRATION WITH THE COUNCIL ENTAILS:-
0] Completion of a Student Registration Enrolment Farnich must be endorsed by
the Dean of Faculty who should be a member of tnenCil.

(i) Payment of prescribed fees
(i)  Presentation and screening of credential for aliyb

(iv)  Eligible students are then enrolled as student bédiaboratory Scientists with
student registration number

(v) Students enrolment letters are sent through the DERaculty

(vi)  Students who fail the screening would be advisedwithdraw from the
programme forthwith.

LABORATORY COURSES AND ATTACHMENTS
The university curriculum for MLS.D is in two stagdre-professional and Professional.

PRE-PROFESSIONAL COURSES

Should be taught in the first and second year @ @O0 levels). Students can only proceed
to the professional phase if they had passed allpitescribed pre-professional courses.
Otherwise, the student shall be required to witwdfeom the programme aftethree
attempts.

PROFESSIONAL COURSES (300-600 Level)

Laboratory posting commences at 300 level andesathree credit units per semester. The
third year courses should include Introduction tedidal Laboratory Science which should
carry three credit units amongst others.

Faculties should note that Professional courses sheough 300 — 600 levels. All
Professional courses (all courses in 300 — 600 W3trbe passed at 50% level.

At the Four hundred level (400L),the core laboratory courses to be taught shouwldidie
Medical Laboratory Science Ethics and Managemedtlaboratory Organization. At this
level all the Professional courses are taught w&ithiew to prepare students for the first
Council Professional Examination. This is expedtetold at the end of second semester of
4™ year, covering all aspects of Medical LaboratonjeBce courses. A pass at the first
Professional Examination is a prerequisite to pedde the final Professional Examination.



PRE-REQUISITE AND CONDUCT OF COUNCIL PROFESSIONAL
EXAMINATIONS AT 400 AND 600 LEVELS

(@)  Attendance policies

(b) Laboratory posting

(c) Format of Examination/Examiners
(d) Council pass mark

(@) ATTENDANCE POLICIES
Attendance is compulsory and absence from claskafaboratory posting will
affect final grade and quality of the product. Anfmum of 75% attendance is
therefore mandatory for all phases of the programmbsence from laboratory
posting is tantamount to carry over of postinghilst it is sometimes possible to
read up a lecture which has been missed,; it is possible to gain experiences of
practical techniques in absentiaFaculties should ensure that students are closely
monitored during their laboratory posting.

(b) LABORATORY POSTING
Laboratory posting is compulsory for all Medicaldomatory Science Students.
For Medical Laboratory Science Students, laborgpasting is from 300 — 600
levels as earlier indicated and at least 75% attiecelis compulsory. The posting
should be in a Council approved laboratory.
LOG BOOK IS COMPULSORY FOR ALL LABORATORY POSTINGS.

(© FORMAT OF PROFESSIONAL EXAMINATION
Students are examined in two phases: First Profesisi400 level) and Final
Professional (600 level) Examinations.

The First Professional examination consists of

Log Book Assessment 10 marks

MCQ (20 MCQs in each of Medical Chemistry, Histo-Cytolpdviedical Microbiology,
Parasitology, Haematology and Blood Transfusiori®m for two and half hour80 marks
Practical (1 paper of not less than 3hrs duration) in akkigines40 marks,

Oral in all disciplines20 marks.

Students who fail will be allowed to re-sit withinree months.

Final Professional Examination consists of

Log Book Assessment 10 marks

MCQ 20 marks,

Practical (2 papers of 3hrs duration each and including dests. Paper 1 covers
Haematology/Blood Transfusion Science & Medicale@istry while Paper 2 covers
Medical Microbiology/Parasitology & Histo-CytologgxaminatiorbO marks

Oral examination in all disciplines20 marks

Students who fail this examination only and pa$stder courses (no carry-over) will be
allowed a re-sit after 3 months.

From 200 level the pass mark in all courses0%. Pass in the®1Professional Examination
is a prerequisite for entering the Final Professidxamination. A student who fails three or
less courses iear One shall be allowed to proceed to the second yeareta#te the failed
courses at the next available opportunity.



FORMAT FOR ASSESSMENT OF PROFESSIONAL EXAMINATIONS

The university will appoint an external examineronthould be a registered member of
Council and must not be below the rank of Seniartlueer or its equivalent. In addition, the
Council will appoint an External Assessor. For &gl the university will appoint external
examiners from the subject areas of the projeasgmted, all of whom shall be registered
members of the Council. The Council will also app@in Independent Assessor.

EXAMINATION MALPRACTICE

The Council is not oblivious of all rules governirexkamination malpractice in the
Universities offering the MLS.D programme and sldoloé aware that its implementation is
encouraged.

COUNCIL POLICY ON INDUCTION

The induction of Medical Laboratory graduands isstatutory function of the various

countries’ regulatory bodies. All graduands arduitted into the profession following

completion of their academic and professional pognes. This involves administration of
oath and education on professionalism and ethitiseim practice. The induction should take
place within 8 weeks of completion of the degreansixation.

COUNCIL GUIDELINES FOR INDUCTION

Compliance with the under listed requirements l&yRhculty of Medical Laboratory Science
is essential before the Regulatory Council will untd graduands of Medical Laboratory
Science (MLS.D) into the profession.

(@) Approval of final examination result by the UnivikysSenate

(b) Request for date from Council in writing with a mmmum of one month notice to
avoid clashing of events

(c) The Dean of Faculty should send names of proposedksr at the ceremony to
Council for approval.

(d) Sitting arrangements should be such that Universihctionaries and Council
officials are represented

(e)  Order of procession — students first, lecturergyamity functionaries, Regulatory
Council Registrar/CEO and the Vice Chancellor. Ténerse order is applied in
the sequence of photographs in the Induction Progna and recession.

() After induction, the inductees are qualified fogistration



REGULATIONS GOVERNING THE AWARD OF MLS.D DEGREE

Course evaluation/Continuous Assessment

All 3-credit hour courses comprise 2 hours of leetand 3 hours of practical or 1 hour of

tutorial per week of the semester.

A minimum of 75% attendance to classes of regidt@@urses is required for a student’s
admission into the relevant examination hall.

Examination grades for each course (except firdt faral professionals) comprise 30% for

continuous assessment and 70% for end of semest@ireation.

A letter grade and numerical points shall be awdrdach student based on his/her total
scores on all the evaluation criteria.

Marks (%) Letter Grade Class of Pass
75-100 A Distinction
60-74 B Credit
50-59 C Pass

0-49 F Fail

Probation and Withdrawals

If a student fails more than three courses at titeod a particular year, such a student earns a
period of probation by repeating the class andhallcourses for that year. If the student still
fails more than five courses in the probation yaath a student will be advised to withdraw
or change programme.

Duration of the Degree

For the 6-year programme, the maximum durationing years while for the 5, and 2 year
programmes it shall be eight and three years réspgc A candidate who qualified on the
o™ 8" or 3% year as the case may be, can only earn a passedegr

Carry-over Courses/Student Work Load

Minimum credit per semester is 18 credit units wiile maximum is 24 credit units as may

be approved by Senate of the University. A repegafinal year student may be allowed to

register the failed courses ONLY i.e. less than theommended minimum number of

courses per semester.

A student shall qualify for the award of a degrdeew he/she has:

(@) Completed and passed all the courses he/sisteregl for including all compulsory
courses and such elective courses as may be sgkifithe University/Faculty.

(b)  Earned minimum credit load of not less thaf.25

Title of Degree:

The degree shall be titled MLS.D Honours. Classetegree are to be awarded depending on
the Cumulative Average Score obtained. The clastaiegree that may be awarded are
Distinction, Credit and Pass.

The various classes of degree shall be based avérall scores given below thus:

Cumulative Average Score (%) Class of Degree
75-100 Distinction
60-74 Credit

50-59 Pass

0-49 Fail



CORE DEPARTMENTS IN THE FACULTY OF MEDICAL LABORATO RY
SCIENCE FOR THE AWARD OF THE MLS.D DEGREE :

- Laboratory Haematology / Blood Transfusion SceeBepartment

- Medical Chemistry Department

- Medical Bacteriology / Mycology Department

- Medical Parasitology / Entomology Department

- Histo-Cytology Department

- Medical Virology

Immunology and Molecular Biology may be taught uraiey of the above departments.

CORE DEPARTMENTS IN THE SUPPORTING PRE-CLINICAL FAC ULTY OF
BASIC MEDICAL SCIENCES IN THE UNIVERSITY:

- Anatomy Department

- Biochemistry Department

- Physiology Department

- Pharmacology Department

NOTE: There must be a signed Memorandum of Undmigtg (MOU) between the Vice
Chancellor and the Chief Medical Director of theadleing Hospital where Students and
Academic Staff of Medical Laboratory Science shalve undisturbed Laboratory access for
their Postings or Supervision/Specialist LaboratBervices respectively as this shall be a
prerequisite for accreditation of the programmehzyRegulatory Board or Council.
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COURSE OUTLINES

1°T SEMESTER YEAR 1

COURSE CODE COURSE TITLE CREDIT
BIO 1011 Introductory Biology | 3
PHY 1101 Introductory Physics | 3
CHM 1011 Introductory General Chemistry 3
MTM 1111 General Mathematics

GSS 1101 Use of English | 3
GSS 1131 History and Philosophy of Science 3
BIO 1021 Introduction to Cytology and Genetics 3
GSS 2111 Introduction to ICT 2
TOTAL 23
2"° SEMESTER YEAR 1

COURSE CODE COURSE TITLE CREDIT
BIO 1012 Introductory Biology Il 3
PHY 1102 Introductory Physics |l 3
CHM 1022 Organic Chemistry 3
GSS 1102 Use of English 1l 3
GSS 1112 Citizenship Education 3
GSS 1122 Philosophy and Logic / Critical Reasgn 3
GSS 1132 Computer application 3
TOTAL 21

11



1°T SEMESTER

YEAR 2

COURSE CODE | COURSE TITLE CREDIT
ANA 2011 Gross Anatomy of the Upper & Lower limb 3
ANA 2021 Histology | 3
ANA 2031 General Embryology/Genetics 2
BCM 2011 Physical & Analytical Biochemistry 2
BCM 2021 Chemistry and metabolism of Carbohyatrat 3
PHS 2011 Introductory Physiology and Autonorhiervous 2
System
PHS 2031 Cardiovascular System 2
ANA 2041 Histochemistry 2
GSS 2011 Functional French | 2
TOTAL 21
2"° SEMESTER YEAR 2
COURSE CODE | COURSE TITLE CREDIT
ANA 2012 Gross Anatomy of Thorax & Abdomen 3
ANA 2022 Histology I
BCM 2042 Chemistry and metabolism of nucleicdacand
proteins
PHS 2032 Neurophysiology and Respiratory Phygio
PHS 2042 Renal Physiology, Body Fluids and Temfure 3
Regulation
BCM 2052 Nutritional Biochemistry 3
BCM 2062 Lipid Metabolism 2
GSS 2012 Functional French Il 2
TOTAL 21
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1°T SEMESTER YEAR 3
COURSE CODE | COURSE TITLE CREDIT
MLS 3011 Introduction to Medical Laboratory Suie 3
MMB 3011 General Microbiology 2
MLS 3021 Biomedical Electronics 2
MLS 3031 Instrumentation in Medical Laboratories 3
PHM 3011 Pharmacology | 2
MMB 3021 Basic Parasitology / Medical Entomology 3
GSS 3011 Basic Entrepreneurial skills 2
MLS 3041 Biomedical and Health Care Wastes 2
MLS 3051 Introduction to Environmental Health 2
TOTAL 21
2"° SEMESTER YEAR 3
COURSE CODE | COURSE TITLE CREDIT
MLS 3012 MLS Physics 2
MLS 3022 Biometrics 2
MLS 3032 Basic MLS procedures 3
PTH 3022 General Pathology 3
PHM 3052 Pharmacology Il 2
MLS 3042 Immunology | 2
MLS 3100 Introductory Laboratory Practice (Insamester & 3
Long vacations)
MLS 3052 Community Health & Child Survival 2
TOTAL 19
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1°T SEMESTER YEAR 4

COURSE CODE | COURSE TITLE CREDIT
HEM 4011 Basic Haematology 3
HEM 4021 Basic Immunohaematology 3
MMB 4011 Basic Bacteriology/Mycology 3
PTH 4011 Basic Histopathology 3
CHP 4011 Basic Chemical Pathology 3
MMB 4021 Microbial Genetics 3
PTH 4021 Forensic Science | 3
MLS 4031 Point of Care Testing 2
TOTAL 23
2"° SEMESTER YEAR 4

COURSE CODE | COURSE TITLE CREDIT
CHP 4012 Chemical Pathology | 3
PTH 4012 Histopathology | 3
HEM 4012 Immunohaematology | 3
MMP 4012 Medical Microbiology | 3
HEM 4022 Haematology | 3
MLS 4012 Molecular Biology | 3
MMP 4022 Virology |

MLS 4100 Laboratory Posting/Practice: Inter-seteréisong

TOTAL

vacation 2 full days (16 hours) per week o
Laboratory Practice

23
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1°T SEMESTER YEAR 5
COURSE CODE | COURSE TITLE CREDIT
CHP 5011 Endocrinology 2
HEM 5011 Haematology I 3
PTH 5011 Histopathology I 3
MMB 5011 Medical Microbiology I 3
MLS 5011 Immunology I 2
CHP 5021 Enzymology 2
MLS 5021 Molecular Biology Il (Techniques andphed) 3
TOTAL 18
2"° SEMESTER YEAR 5
COURSE CODE | COURSE TITLE CREDIT
MMB 5012 Medical Mycology 2
MMB 5022 Advanced Parasitology & Epidemiology 2
PTH 5012 Exfoliative Cytology 2
MLS 5012 Seminar 2
HEM 5012 Immunohaematology I 2
MLS 5022 Research Methodology 2
CHP 5012 Chemical Pathology I 3
MLS 5100 Laboratory Practice (Inter-semesterfi.aacation 3

2 full days (16 hours) per week)
TOTAL 18
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1°" SEMESTER YEAR 6

COURSE CODE | COURSE TITLE CREDIT

MLS 6011 Counselling Skills 2

MMB 6011 Virology I 3

CHP 6011 Chemical Pathology IlI 3

MLS 6011 Medical Laboratory Science Ethics & 2
Jurisprudence

MLS 6000 Project 3

** Elective | 3

*x Elective Il 3

*x Elective llI 3

TOTAL 22

2"° SEMESTER YEAR 6

COURSE CODE | COURSE TITLE CREDIT

PTH 6012 Forensic Science ll/Clinical Toxicology 3

MMB 6012 Public Health Epidemiology 2

PTH 6012 Histopathology I1I/Slide Reporting 3

MLS 6000 Project

HEM 6012 Cytogenetics

MLS 6012 Leadership & Managerial Skills and Goodbl
Practice

MLS 6100 Laboratory Practice (Inter-semester vanag full 3
days (16 hours) per week)

TOTAL 20




ELECTIVE COURSES

Any 3 of these shall be offered in thé Semester of the 6th Year:

HEM 6011. Advanced Haematology Techniques (3)

HEM 6021: Advanced Immunohaematology Techniques (3)

MLS 6011 Advanced Immunology Techniques (3)

CHP 6021: Advanced Chemical Pathology Techniqugs (3

MMB 6041: Pharmaceutical Microbiology and Advandezthniques (3)
PTH 6021: Advanced Histopathology & Embalmment Teghes (3)
PTH 6031: Museum Techniques (3)

COURSE CONTENT

YEAR 1
15T SEMESTER

BIO 1011: Introductory Biology 1 (3 Credits)

Morphology and life cycles of plants and animalgeaeral study of plant and animal groups
from algae/fungi to chordates. Structural and fiomal study of plants and animals (cells,
tissues, organs and systems). Elements of biologibamistry inorganic and micro
molecules relevant to life-enzymes and cellularabelism. Taxonomic, physiologic and
developmental studies of plants and animals. Rekmtmn, genetic-hereditary substances,
mechanism of nuclear division and stem cell fororgtievolution, natural selection and
evolution as a continuous process, study of the&e@mwment from the ecological viewpoint.

PHY 1101: Introductory Physics | (3 Credits)

Dimensional analysis. Elements of statics. Vealgebra. Kinematics and dynamics of a
mass point, lens of mechanics and gravitation, &&pllaws. Motions of rigid bodies;
moment of inertia, angular momentum. Conservatimms. Simple harmonic motion.
Elastic properties of solids, module of elasticifluid mechanics and hydrodynamics

CHM 1011: Introductory Chemistry | (3 Credits)

An introduction to atomic structure and electrooomfiguration of the elements. Electronic
theory of valency. The periodic classificationtbé elements. General study of hydrogen,
nitrogen, oxygen, phosphorus, chloride, bromindine, sodium, calcium, aluminium, iron,
manganese, copper and zinc with emphasis on siie@taand differences based on the
position of the elements in the periodic table. iBactivity and its applications.

MTM 1111: General Mathematics (3 Credits)

Algebra of real numbers- Quadratic equations, ksliSurds. Logarithm binomial theorem
for positive integral index, solution of inequadti Polynomials and their factorization,

rational function and partial fraction. Trigonometdefinitions and elementary properties of
trigonometric functions, addition formula and othHmasic identities. Formulae for sum,

product and quotient, the chain rule, differentiatiof definite and indefinite algebraic,

trigonometric, exponential and logarithmic funcgpmaxima and minima, tangentic and
normals. Fundamental theory of integral calcutiimple applications to areas and volumes,
methods of integration.

GSS 1101: Use of English | (3 Credits)

Modes and methods of effective communication inliEhg.anguage. Use of literary works
to improve communication skills, language skillgvelopment of reading, listening and
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writing skills, note taking and summarizing fromabEnglish and written materials, writing

of essay, answers and other assignments, instngctin lexis and structure, collection and
organization of materials and logical presentat@mnwritten assignment. Library skills: types

of libraries, forms of library services, catalogyiand book classification schemes.

GSS 1131: History and Philosophy of Science (@edits)

History of Science, Philosophy of Science-positivifkationalism, Anarchic philosophy etc.

and their relationship with science, mathematicedicine, politics, technology etc.

Relevance to West Africa. Environment: sustaingb#ind renewability, pollution, energy.

Health, Nutrition and Diseases: awareness, prexefealth practices, newer and common
diseases etc.

BIO 1021 Introduction to Cytology and Genetics (3 @dits)

Genetics and its scope, Mendelian laws of inher#gamphysical and chemical basis of
inheritance, man as an object of genetic expresdwuodification of classical Mendelian

ratios, Heredity and environment, Probability ame tChi-square test, Quantitative and
multiple allelic inheritance, sex developments, $#aekage and sex abnormalities in man.
Mutations, Heredity, Eugenics and future of mankiddtorical introduction to Cytogenetics
including classification of human chromosomes arethwds of preparation, Cell division-
mitosis and meiosis.

GSS 2111: Introduction to Information Communication Technology (2 Credits)

History of Computer, Modern day computers clasaifan; digital, analog and hybrid
computers. The microcomputers, hardware, inputgssing and output units. Software and
peripherals. Storage devices: ROM, RAM, Hard ddikkettes. Binary numbers, memory
ratings, bits, nibbles and bytes. Programming dagg, machine language, high level and
low-level languages, characteristics and examplésindamentals of Basic programming
definitions, constant variables and strings, dgpees, coding of data program algorithm and
flow charting, rules for coding; characteristics @mputer, problem solving, computer
subscripts. Programme statements, input, processidgutput statements, controls in output
statements: other program statements, expressiads cantrol statement. Computer
networking: emails, websites, browsing etc.

YEAR 1
NP SEMESTER

BIO 1012: Introductory Biology Il (3 Credits)

The phenomenon of parasitism; major types of passif man and their life cycle: Viruses,
Rickettsia, Spirochetes, Protozoa, Helminth, Anplofo Zoonoses, Pathology, transmission
and control of parasitic diseases in the tropidf warticular reference to West Africa.

PHY 1102: Introductory Physics Il (3 Credits)

Electrostatics; Coulomb’s law, Gauss’ law, simppplacations, electric field, electrostatic
potential, energy in electric field, capacitaneeulators, conductors, dielectrics, polarization.
Thermoelectricity, magnetic effects of currents, gere’s law application. Permanent
magnetism, earth’s magnetic field. Faraday’s ldwnduction. Alternating Current (AC)
circuits, Direct current (DC), measuring devicesption of charge particles in electric
magnetic field, Hall’'s effect.
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CHM 1022: Organic Chemistry (3 Credits)

Introduction to organic chemistry, IUPAC nomenciatuelemental analysis and molecular
formula, structural isomerism, isolation and peafion methods. The concept of functional
groups, resonance and aromaticity. A brief studgattirated and unsaturated hydrocarbons,
cyclic hydrocarbons, alcohols, alkyl halides, ethealdehydes, ketones, organic acids.
Comparison of phenols, alkyl halides and aromatignas with their aliphatic analogues.
Common synthetic polymers and their uses, Intradodb carbohydrates, proteins, oils, fats
and optical isomerisms.

GSS 1102: Use of English 1l (3 Credits)

Sentences construction including topic and suppgrientences: outlines and paragraphs,
punctuations and logical presentations of papemsndt, footnotes, quotations, references
and bibliography. Documentation, conjunctions,spreation and editing, basic research
methods (mini-research writing), phonetics. Arjpoablic speaking and oral communication,

advanced reading for research, official letters metnos, advanced writing.

GSS 1112: Citizenship Education (3 Credits)

History, values, norms and cultural characterizatbh Africa and the society in particular,

role of culture in the behaviour of people, etharsl discipline in National life; rights and

obligations; arms of government, citizenship; fediem/unitary and revenue allocation etc.
The African society, development, migration, laege small rural movements and its effect
on man and disease, changing pattern of diseasasirand urban societies, changing moral
values. Cultural nationalism and political evabdatiof African states, concept of religion in

humanistic perspectives, traditional education imthumanistic functions, role and concept
of functional education in National development.

GSS 1122: Philosophy and Logic/Critical Reasoning3 Credits)

Definition and history of Philosophy; Introductioto main branches of philosophy;
Definition, history and development of Logic: argemts, fallacies, categorical propositions,
symbolic logic, special symbols in symbolic logicpnjugation, negation, affirmation,

disjunction, equivalence and conditional statemeniormal proof’ truth table, laws of

thought, methods of deduction using rules of infeezand bi-conditional, introduction to
qualification theory.

GSS 1132: Computer Applications (3 Credits)

Safety precautions in computer laboratories; idieation of hardware components —
keyboard, mouse, CPU, monitor and printers. Supglectronic peripherals: UPS, voltage
stabilizers etc. Booting up the system: cold bantd warm boot. Windows start up
environment: start button, the pull down menu dtoading the DOS and characteristics of
the DOS screen. Shutting down the computer, Comyelications in Medical Laboratory

Science, curative and preventive health care. tmébion storage and retrieval, curative,
analysis and manipulation. Practical exercises.
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YEAR 2
15T SEMESTER

ANA 2011: Gross Anatomy of Upper and Lower Limbs (3 Credits)

Superior extremity (Upper limb): Pectoral regionbital fossa, carpal tunnel, hand, nerves,
injuries, shoulder, elbow and wrist joints and okigy of pectoral girdle and free limb:
bones, vascular anastomosis and lymphatic draiodgbe breast and upper limb, nerve
supply.

Lower limb: Gluteal region, the femoral trianglaetthigh, the leg, the foot, the hip, knee,
ankle and mid-tarsal joints, vascular anastomosesous return, lymphatic drainage and
osteology; Comparison between upper and lower limbs

ANA 2021: Histology | (3 Credits)

General Histology, the cell structure, primaryuiss, epithelium, connective tissue: loose and
special (cartilage, bone). Muscles: smooth, suliaied cardiac, nervous tissue (introduction).
Organs and structures related to digestion (Gaséstinal system): Oral cavity: teeth,
tongue, lip, palate, oesophagus, stomach, intestgal bladder, liver and pancreas.

ANA 2031: General Embryology and Genetics (2 Cratd)

General embryology: germ cell, cogenesis, ovulatgiructure of ovum, menstrual cycle,
importance of reproductive system in family plampin Formation of germ layers,

development and subdivisions of intraembryonic rdesm and coelon, development of the
placenta and its anomalies. Further developmernh@fembryonic disc and folding of the
embryo, formation of tissues of the body, embryglo§ the GIT. Development of glands

associated with GIT, anomalies of GIT.

BCM 2011: Physical and Analytical Biochemistry (Zredits)

Gases, solutions, equilibrium and dissociation tamis. Hydrogen ion concentration and the
pH. Acids, bases and buffers. Osmotic pressurechBmical importance of pH. Methods
of expressing concentrations. Bonds and intenastiolntroduction to the principles and
applications of some commonly used biochemicalriggles (colorimetry, chromatography,
electrophoresis, centrifugation, spectrophotomepgctroscopy and manometry).

BCM 2021: Chemistry and Metabolism of Carbohydrate (3 Credits)

Chemistry, structure and properties of carbohydratélassification of carbohydrates. Stereo
and optical isomerism in carbohydrates. Polysaddésiincluding mucopolysaccharides and
cell wall polysaccharides. Tests for carbohydratBmlogical importance of CHO. Vitamins
and co-enzymes. Plants growth factors. Nature rfymes, classification, inhibition,
activation, control of activity. Enzyme specificitactive sites, mechanism of action.
Intermediary metabolism. General aspects of biokdgoxidation and bioenergetics.
Digestion and TCA cycle; phosphogluconate pathw@iycolytic pathway, Cori-cycle,
Gluconeogenesis. Disorders of carbohydrate metahoincluding the glycogen storage
disease.

PHS 2011: Introductory Physiology and Autonomic Nevous System (2 Credits)
Introduction and history of physiology and its gao medicine, cell composition, structure
and function of cell membranes with emphasis omsjpart across cell membrane,
biophysical principles, osmosis, diffusion, activansport, physiology of excitable tissues.
Functional organization of autonomic nervous systbasic characteristics of sympathetic
and para-sympathetic division.

20



PHS 2031: Cardiovascular System (3 Credits)

Overall plan and functions of the cardiovasculateyn; physiological anatomy of the heart,
mechanical events of cardiac cycle, cardiac oupdtits estimation, electrocardiogram. The
vascular system: Gross sectional area of diffevastular groups, systolic, diastolic, pulse
and mean arterial pressures. Exchange of fluidgsache capillaries, venous and central
venous pressures, integration of cardiovasculactioms, central control centres, regulation
of systemic blood pressure. Cardiovascular adaptin health and diseases. Circulation
through special areas.

ANA 2041: Histochemistry (2 Credits)

History of histochemistry. Introduction and defiait of histochemistry. Principles of
histochemistry. Microscopy. Histochemical tissu@gassing. Enzymes and carbohydrate
histochemistry. Histochemistry of lipids, amino dgiand nucleic acids. Histochemistry of
pigments and minerals. Quantitative histochemidiiira histochemistry.

GSS 2011/2012: Functional French | & 1l (4 Credit}

The students from English speaking countries mastalight basic functional French that
would enable them speak, read, write and interaitt people across borders or with people
from other language background. This will promdte spirit of integration and fulfill the
primary aim of harmonization and mobility of heafthofessionals within the region. The
content should be according to the approved comterglevant department of the domicile
Institution.

YEAR 2
NP SEMESTER

ANA 2012: Gross Anatomy of Thorax and Abdomen (3 €&dits)

Thoracic parietis and bony cage, pleura, heartg,lugreat blood vessels, mediastinum,
diaphragm, abdominal parieties, disposition of abidal viscera, their blood supply,
lymphatic drainage and autonomic control, pelvid palvic viscera, perineum.

ANA 2022: Histology Il (3 Credits)
Heart, arteries, veins, capillaries, lymphaticappyh nodes, spleen, thymus, skin and its
appendages, kidney, urinary tract, gonads, gen#tell (male and female).

BCM 2042: Chemistry and Metabolism of Nucleic Ad and Proteins (3 Credits)

General properties of proteins, classification iteins and amino acids, properties of amino
acids. Synthesis of peptides. Methods of sepayaind determination of amino acids and
peptides. Amino acid sequence and organizatioprofein chains (primary, secondary,
tertiary and quaternary structures). Colour reactiof proteins and amino acids. Digestion,
absorption and metabolism of proteins and amindsaciMetabolism of individual amino
acid. One-carbon unit. Protein synthesis (inclgdihe involvement of the RNASs). Urea
cycle. Disorders of protein and amino acid metisbal

PHS 2032: Neurophysiology & Respiratory Physiology2 Credits)

Development and general plan of the central nergygtem. Classification of nerve fibres.
Dual system for transmission of somatosensory sensaCoding for characteristics of a
stimulus. Somatosensory cortex. Plain speciabesasrgans. Ear (hearing). Vestibular
apparatus and equilibrium. Taste, Smell, Sightcspemovements; Motor system hierarchy;
motor function of the spinal cord and lower braians. Monosynaptic reflexes, bisynaptic
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reflexes; polysynaptic reflexes; Effects of surgisamoval of the higher nervous centers.
Electrophysiological study of cord reflexes. Thepieatory tract structure and function.
Pulmonary gas exchange, mechanics of respirat@mnptance, surfactant, lung volumes and
capacities uptake and delivery of respiratory gasés reference to @and CQ transport.
Pulmonary function tests, response to hypoxia, hadfitude, exercise etc. Atrtificial
respiration, chemical and neutral control of respdn

PHS 2042: Renal Physiology, Body Fluids and Tempetae Regulation (3 Credits)

The skin: functional anatomy, temperature reguteatjoabnormalities of temperature
regulation. Metabolism, factors regulating metadali conditions for measuring basal
metabolic rate. Compartmentalization and compasitibblood fluids; Physiologic anatomy
of the kidney, renal circulation and autoregulatioBlomerular filtration, tubular transport,
urine formation, counter-current system. Wateruree and ionic regulation. Acid-base
balance. Micturition, abnormalities of renal funct

BCM 2052: Nutritional Biochemistry (3 Credits)

Food nutrients. Energy values of food, energy edjiere by mammals. Nutritive value of

foods — carbohydrates, fats, proteins, vitaminsyemal elements and water. Nutritional
disorders — prevention and therapy. Nutritionahtig and nutritional requirements.
Recommended dietary allowances. Assessment afiondéd status; nutritional requirements
in relation to physical activity; aging, diet andehse, obesity and under-nutrition. Nutrition
and Behaviour. Nutrition and health. Toxicant$aad. Nutritional problems in West Africa

and the world and possible solutions.

BCM 2062: Lipid Metabolism (2 Credits)

Chemistry and classification of lipids, propertissuctures. Fats, fatty acids, waxes, sterols,
phospholipids, glycosphingolipids, sulfopilipidstopeolipids and steroids. Digestion and

absorption of lipids. Blood lipids (including lipooteins). Synthesis and degradation of fatty
acids (including beta oxidation of fatty acids)attly acid inter-conversions. Prostaglandins.
Disorders of lipid metabolism.

YEAR 3
15T SEMESTER

MLS 3011: Introduction to Medical Laboratory Science (3 Credits)

Microscopy and Microtomy: Uses and care of Micrgegeon& Microtomes. Refrigeration and
freeze dryers: principles, uses, care and maintenahlandling of laboratory animals.
Laboratory location and floor plan, laboratory orgation and management, simple
analytical techniques in chemical pathology, prés@n of volumetric analysis, urinalysis
etc. Principles of tissues preservation, fixatiprgcessing and staining, handling of surgical
autopsy specimens, removal of formalin pigmentssiB#ools of the microbiologist: wire
loop, cotton wool, pipettes, swabs and their usBseparation of flms and basic staining
techniques: Gram’s stain, Ziehl Neelsen’s stainerHatological stains: principles and
components, blood film preparation and stainingeRes, counting chambers: care and uses.
Hb and PCV estimation, WBC counting.

MMP 3011: General Microbiology (2 Credits)

The kingdom Prostitia. Organizational differenceseiukaryotic cells. Classification and
nomenclature of microorganisms. Bacterial cell fostructure, nutrition, reproduction and
metabolism.  Bacterial genetics, a typical prok#cyocell -  viruses, eucaryotic
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microorganisms, fungi. Microbial control. Microbes foods, water and the environment.
Bacterial infection and virulence: Phagocytosisitrdduction to pathogenic microbiology.
Laboratory animals - types of breeding and uses.

MLS 3021: Biomedical Electronics (2 Credits)

Principles of applied and general electronics arethmanics of electrical circuits, fault

finding, care and maintenance of common electecglipment in laboratory use, workshop
practice, principles of use, maintenance and repiicommon apparatus and laboratory
equipment. DC currents and resistors, capacitoosenpiometers and resistance boxes,
galvanometers and AVO meters, solenoid, rheostdt teansformers. Thermostats, semi-
conductors and rectifiers-filters, photo multiplietbes and scintillators, improvement on
existing equipment, review and modification of leddory methods.

MLS 3031: Instrumentation in Medical Laboratories (3 Credits)

Micrometry, designs and thermostatic controls ofulmators, water baths and ovens.
Principles, care and use of the autoclave, cegeif@anaerobic incubators and jars, vacuum
pumps, pH meters, membrane filtration equipmentordatographic instruments, flame
photometer, spectrophotometers and colorimetersigdeand calibration. Principles of
fluorescence, luminescence and applications. Neptetry: Principles and applications of
atomic absorption spectroscopy and atomic fluorasee continuous flow analysis and
discrete analyzers, scintillation and ionizatiorummers, design, use and standardization,
Photo-micrographic and autoradiographic equipmritciples and uses of electrophoresis
pack, coulter counter and staining machines. Rilesiand uses of microtomes including
cryostat and ultramicrotomes, microtome knivesopdr and hones, automatic knife
sharpeners. Automatic tissue processing machines teming discs, paraffin section
mounting baths (water baths). Vacuum embedding bleesn Fluorescent, phase contrast and
electron microscopes.

PHM 3011: Pharmacology | (2 Credits)

Scope of pharmacology, origin and sources of drugges of administration of drugs, drug
receptors and receptor isolation, pharmacokinetatsorption of drugs, excretion, bio-
transformation. Structure: activity relationshipoae of action of drugs, types of drug action.
Drug action in man: compliance, individual variai$p presence of other drugs, genetic
effects, tolerance and techyphylaxis, effects sédses, drug toxicity, adverse drug reactions,
drug dependence and drug interactions.

MMB 3021: Basic Parasitology/Medical Entomology (Zredits)

Classification and life cycle of Protozoans: theoafvas, ciliates, flagellates, sporozoans.
Life cycle and pathogenicity of the Nematodes: AiscaStrongyloides, Trichuris, Guinea

worm, Hookworms, Trichinella, Enterobius, Filanabrms etc. Life cycle and pathogenicity

of Cestodes: the tapeworms, Diphylobothrium lat&ohinococcus: hydatid disease, larval
forms of Cestodes.

GSS 3001: Basic Entrepreneurial Skills (2 Credits)

Definition of Enterpreneurial skills, Organizatiand function of entrepreneurial skills. Self-

Motivation; Self-Confidence; Ethics & Morals; TinManagement; Financial risks, bearing

factors and uncertainties. Professional approaufovations, decision making: negotiations
& communication skills. Risk management, scale reffgrence in business, management of
human and financial resources in business susiéigab
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MLS 3041: Biomedical & Healthcare Wastes (2 Creds)

Definition and classification of biomedical and hleacare wastes. Sources and health
impacts of biomedical and health care wastes. iignn biomedical and health care waste
management, handling and transportation of bionadiénd health care waste. Waste
minimization, recycling and reuse. The role of #fion in biomedical and health care
waste, treatment technologies for biomedical analthecare waste. Disposal methods in
biomedical and health care waste. Health and safdgs for personnel and associated
workers. Infection control and emergency respotra@ing and retraining in biomedical and
health care waste.

MLS 3051: Introduction to Environmental Health (2 Credits)

Definition, history and interrelationships betwekealth and environment. Definition and

components of environmental health. Effects of emmental media such as water, air, noise
on the biological, socio-cultural and socio-econorhealth of the community, method of

assessing these factors and steps taken to imgnevguality of the environment. Concepts

of occupational health and safety. Principles amtimonents of occupational health, various
hazards in the occupational environment. Commonupeattonal diseases and their

prevention, appropriate hazard control measurethenwork environment. Carrying out a

walk through inspection of an industry. Managendrdliinic or hospital environment.

YEAR 3
NP SEMESTER

MLS 3012: MLS Physics (2 Credits)

Kinematical and mathematical problems: Circulataomd pulse, blood pressure and volume
changes, the heart and blood surface tension gtoperature and heat flow. Electricity,
electrocardiograms, general radiation, linear epdrgnsfer and radiation measurement.
Radiation damage: detection and safety. X-ray @gio® and application. Radioisotopes:
production, use and disposal.

MLS 3022: Biometrics (2 Credits)

Nature of biostatistics, data presentation. Nunaésammary measures: measures of central
tendencies and dispersions including Chebycheviqualities, elementary probability
theories, operations and conditional probabiliti@aye’'s theorem and diagnostic test:
sensitivity and specificity, positive and negatpedictive values; receiver operator curve;
relative risk and odd ratio. Theoretical probabildistribution: probability, binomial and
normal distribution.

MLS 3032: Basic MLS Procedures (3 Credits)

Record keeping. Preparation of stains and buffeesl in parasitology laboratory. Preparation
of thick and thin blood films for examination forataria parasites. Preparation of stool
samples for microscopic examination. Wet prepanafa detection of blood microfilaria.
Preparation of brine solution. Preparation of baakegy smears. Gram staining. Preparation
and examination of wet bacteriology specimens. &wswn of culture media and plating
technique. Preparation of thin blood films, prepan of and use of Leishman stain.
Determination of haemoglobin, haematocrit, and |tdeéakocyte counts. Preparation of
standard cells for blood group serology use. Blgoxliping. Tissue processing. Preparation
of histology stains. H and E staining.
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PTH 3022: General Pathology (3 Credits)

Introduction: ancient, traditional and modern cqiaef diseases and their causes, the normal
cell and cellular basis of disease, tissues antlilgaelinjury. Reaction to cellular injury:
inflammation, necrosis, healing and repair. Distmdes of cell growth: cellular adaptation
and neoplasm. Cytogenetics and genetic disordegmeptary disturbances: classification
and amyloidosis; Disorders of nutrition.

PHM 3052: Pharmacology Il (2 Credits)

Antimicrobial pharmacology, chemotherapeutic agerdstimetabolite base analogues,
mitotic inhibitors, antibiotics, enzymes, alkylajimgents and hormones. Radiation therapy.
Synthesis and physiology of neurotransmitters. Béoaical basis of depression. Narcotics:
mechanism of action. Fluorescent, radio and chrienma¢thods in drug studies. Methods of
evaluation of toxins, mutagens and carcinogens.

MLS 3042: Immunology 1(2 Credits)

Molecular basis of immune reaction: antigens arel ithmune response, fate of antigens.
Immunoglobulins: structure and function, generagjamization and assembly, classification.
Antigen-antibody interactions. Phagocytic cellfiemo-taxis and effector function of

macrophages and granulocytes. The complementnsyatel complement abnormalities,
innate immunity — factors affecting e.g. age, spespecific, anatomical factors, skin
membranes. Nutrition. Hormones acquired immunittiva and passive. Factors affecting
acquired immunity. Lymphoproliferative organs aheir functions in immune responses.
Diagnostic serological tests for assessing humanamunity. Tissue and organ

transplantation: MHC and HLA systems, transplaotadnd pregnancy.

MLS 3100: Introductory Laboratory Practice (3 Credits)

This involves bench rotation in Medical Laboraterieuring inter-semester and long
vacations. The student is assessed after evechlosting on knowledge of procedure and
technical competence.

MLS 3052: Community Health & Child Survival (2 Credits)

Definition and components of Community HealthDefine roles and objectives of
community health. Explain thghysiology and care of the new born, process ofvtir@and
nutrition in children 0-5 years, assessment ofitbalth and immunization status of children
(0-5 years). Children who are at risk for specifionditions. Concept of Integrated
Management of Neonatal and Childhood lliness (IMNE€obnditions which may expose the
child to grave danger and the Rights of the Clitikjplain the immunization schedules and its
implications. History of Immunization, Concept oficcines /vaccination. Cold Chain
Management, Vaccine Requirement, Procurement awodadgd. Vaccine administration,
Immunization strategies, Introduction to immunologypnate and acquired immunity,
antigens and antibodies, antigens and antibodytioeacand immune response to infection.
Humoral and cell-mediated immunity, immunity andettious diseases. Hypersensitivity
states. Prophylactic and therapeutic applicatidnsimunity. Auto-immunity and its relation
to human diseases. Transplantation immunology. Inosuppression and immune-
deficiency states. Types of vaccines, their usesnagthods of administration, requisition for
vaccines, collection, storage and distribution @faines; Maintenance of cold chain system.
Organization of immunization clinics and campaigbsposal of vaccines.
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YEAR 4
15T SEMESTER

HEM 4011: Basic Haematology (3 Credits)

Origin, development, structure and function of llocells. Synthesis and breakdown of
haemoglobins. Visual and electronic cell countingcpdures, absolute values. Iron, vitamins
Bi2 and folate metabolism. Nutritional anaemias argirtinvestigations. Introduction to
haemostasis. Principles and mode of action of comamticoagulants. Simple tests used in
investigation of abnormal blood coagulation. Haehmomatosis and related storage
disorders.

HEM 4021: Basic Immunohaematology (3 Credits)

Basic Immunohaematology: Nature of antigens andbadies, properties of antigen and
antibody reactions. Red blood cell membrane inticeiato blood group antigens. ABO and
Rh blood grouping systems: inheritance, biochemistnd distribution theories. Blood

grouping techniques. Anomalies in ABO grouping:guiips of ABO system and variants of
Rh system. Antihuman globulin testing: direct, nedt and antibody identification and

titration. Elution and absorption techniques in iomohaematological procedures. Antisera,
lectins and enzymes including preparation and sta@hzhation. Anticoagulants used in

Immunohaematology: ACD, CPD, CPD-A, heparin etdudimg mode of action and side

effects. Blood collection and storage, blood giertesions. Blood banking: organization,
structures, facilities and reagents.

MMB 4011: Basic Bacteriology/Mycology (3 Credits)

Methods for the demonstration of bacterial formd atructure. Design and preparation of
culture media. Sterilization and other method®adterial control - aseptic procedures and
methods for pure culture isolation. Proceduresrémeiving, handling and processing of
clinical specimens. Antibiotic assay, sensitivitgstt and chemotherapy. Plate reading,
principles of techniques of anaerobic bacterioldggthods of total and viable counts. Stock
culture preservation. Quality control of culturedamedia. Record keeping in bacteriology
laboratory. Staining techniques for spores, cagsated negative staining procedures, wet
preparation, motility tests. Introductory Mycology.

PTH 4011: Basic Histopathology (3 Credits)

Fixation, autolysis, bacterial decomposition, ef$eof fixation, common fixing agents and
their uses. Secondary fixation, pigments. Dedaktiion: aims and application, decalcifying
agents, tests for checking completion of decalifomn. Dehydration; Clearing and
Infiltration/Embedding. Frozen and celloidin sea8p embedding media. Basic histology of
organs, tissue sectioning procedures and slideapmpn. Staining procedures, storage of
blocks. Museum techniques: colour restoration, rmiagnn museum jars. Gross appearance
of diseased organs in routine post mortem. Slidesneation to illustrate normal and
abnormal features: common tumours etc.

CHP 4011: Basic Chemical Pathology (3 Credits)

Normal contents of body fluids and their measurdsiesodium, potassium, calcium,
magnesium, chlorides and bicarbonates; Estimatidriomd and urine glucose, plasma and
proteins. Water balance, sodium and chloride baladknical disorders of water depletion,
water excess, sodium excess, recognition of cordbisedium and water depletion.
Treatment of water and electrolyte imbalance inamté. Potassium: normal values,
hyperkalaemia. Magnesium, cation exchange. Regraply, maintenance of normal blood
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pH. Metabolic disturbances of acidosis. Metabahd respiratory alkalosis. Investigation of
disturbances of acid-base equilibrium. Blood clstrpiin bone disease. Disorders of bone
formation: osteromalacia, hyper-parathyroidism.dBemical analysis of faeces.

MMB 4021: Microbial Genetics (3 Credits)

Evolution and inheritance of mutation. Bacteridl®in heredity and mutation. Molecular
basis of mutation. Isolation of mutants. Bactehages - plasmid episomes, transposomes
and bacterial DNA transfers. Recombinant DNA texdbgy and its applications.

PTH 4021: Forensic Science | (3 Credits)

Similarities and differences between forensic smeand forensic pathology. Previews of
analytical techniques in chemistry and biology tlaaé so critical in forensic science.

Principles and use of sophisticated analyticalrimsents including Fourier transform infra

red spectroscopy, liquid chromatography, nucleagmetic resonance spectroscopy, gas
chromatography, mass spectrometry and inductiorpleduplasma mass spectrometry.
Biological profiling, introductory toxicology, phisal examination of evidence, specific

aspects of forensic science such as legal issdesansic science and case study.

MLS 4031: Point of Care Testing (2 Credits)

Evolution of near patient testing. Principles anglffgrmance of Point of Care Testing
(POCT) devices. Role of POCT in medical practicen&ic POCT solutions (including

specifications, principles, and operations) andititons in haematology, haemostasis,
infectious diseases, toxicology, clinical chemistnyd molecular diagnostics. Information
connectivity and integration of POCT with laborgtonterface. Quality management and
regulatory oversight of POCT solution by the meblahoratory. Regulatory guidelines for

new POCT devices.

YEAR 4
NP SEMESTER

CHP 4012: Chemical Pathology | (3 Credits)

Principles of analytical techniques in clinical ofistry, devising of new techniques,
biological trails and tests for acceptability. Sdliry phase chemistry, dipstick technology,
thin film technology & immobilized enzymes. Analyl techniques for qualitative and
guantitative determination of enzymes, hormonestenns, lipids, trace elements, non-
protein nitrogen. Volumetric analysis - partitiasorption of gel filtration, ion exchange
and gas liquid chromatography. Electrochemicallysis principles of potentiometric
analysis. Fractionation of proteins: fractionalgyp&ation (salting out), chromatographic and
electrophoretic procedures. Protein precipitanisde of action and choice in analytical
procedures.

PTH 4012: Histopathology I (3 Credits)

Principles of Histochemical methods, DNA demongiratby Feulgen techniques, Silver
impregnation methods, PAS, Manson trichome, Kimpregnation methods. Cytoscreening
and slide reporting. Tissue culture techniquesnd&s and genetic codes, Chromaffin tissues,
Schmols, Diazo and Perl’s reaction, other histodbahprocedures. Enzyme histochemistry:
acid and alkaline phosphates, oxidative enzymesalifuassurance and automation in
Histopathology Laboratory.
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HEM 4012: Immuno-Haematology | (3 Credits)

Other blood grouping systems: MNSs, Kell, Kidd, ufP, | etc (including, their
inheritance, biochemistry and distribution). Patigo¢ dispositions associated with different
blood groups. Haemolytic diseases of the newbgped, aetiology, antenatal and postnatal
management. Paternity dispute. Blood donor recentnand screening (including screening
for infective disease markers). Post donation s@nge and observation. Compatibility
testing. Resolution of anomalies in compatibiligsting. Indication for blood transfusion.
Adverse reaction/complications of blood transfusitmvestigation of transfusion reaction.
Component therapy including forms, indications,pamation and storage. Red cell survival
studies.

MMB 4012: Medical Microbiology | (3 Credits)

Principles of bacterial taxonomy. Biochemical aretofogical basis for identification of
bacteria of medical importance. the pyogenic cdst@ph, strept, pneumococci, neisseriae),
the entero-bacteriacea-coliforms; Gastroenteritisd afood poisoining - Salmonella,
Shigellosis, Vibrio cholerg Pseudomonas, Bacteriodes etc. The Haemophilugli bac
(Haemophilus, Brucellae, Yersinia, Bordetella etcAnaerobic spore formersBécillus
anthracis Clostridia). The Spirochaetes, the Mycobacté@@inomycetes, Corrynebacteriae,
Rickeitsiae, Chalamydia, Mycoplasma, L-forms, Liste Erysipelothrix, Bartonella etc.
General pathology, epidemiology, features, diagnosiontrol and therapy. Aseptic
collection of clinical specimens. Supportive istigations: skin tests etc. to aid diagnosis.
Rapid techniques in Medical Microbiology.

HEM 4022: Haematology | (3 Credits)

Haemoglobinopathy | and Il to include red cell meame, haemoglobin and enzyme
abnormalities, hereditary defects of RBC metabaligroquired haemolytic anaemias and
their investigation. Leucocytes: physiology, kiestiand functions. Leucocytosis and
Leucopaenia. Leukaemias: classification includimg FAB mode, features and laboratory
management. Cytochemical procedures. Myeloprotitera and Lymphoproliferative
disorders. Preparation and cytology of blood andebmarrow films in health and disease.
Platelets: structure, physiololgy and functions.esfE for platelet functions, normal and
abnormal haemostasis: coagulation factors, platelgascular integrity & inhibitors.
Fibrinolytic activity etc. Haemorrhagic disorder€ontrol of anticoagulant therapy.
Haemophilia states.

MLS 4012: Molecular Biology I (3 Credits)

Evolution of the cell. Small molecules, energy d&mnosynthesis. Macromolecules; structure,
shape and information. How cells are studied. Rrdignction, basic genetic mechanisms,
RNA and protein synthesis, DNA repair, DNA replioat genetic recombination. Viruses,
plasmids and transposable genetic elements; gramthcell division cycle. Mutation and

evolution. Evolutionary relationships among liviagganisms.

MMB 4022: Virology | (2 Credits)

Differences between viruses and other microorgasisoth as bacteria, fungi, Rickettsiae,
Chlamydiae, Mycoplasma etc. Nomenclature and dlesson of viruses. Morphology and
life cycle of viruses. Cultivation of viruses. Ffigation and concentration of viruses.
Pathogenicity and pathology of virus infectionsabhbratory diagnosis of viral infections.
Virus isolation (Tissue culture, mice and egg); Wirndentification: serological techniques
(haemagglutination inhibition tests, complement afian test, neutralization test,
haemadsorption test, plaque reduction neutralizaist, agar gel precipitation test, serum

28



neutralization test, etc). Detection and identtima of inclusion bodies in viral infections.
Virological techniques of diagnostic importance: -RTR, hybridization, cloning and
sequencing for molecular epidemiology studies. Imatherapy in viral infections.
Viral/hosts interactions. Viral vaccines and immpraphylaxis. Knowledge of bacterial and
plant viruses. Biosafety measures in virus laboyatand quality control measures in
virological reactions.

MLS 4100: Laboratory Posting /Practice (3 Credits)

This involves bench rotation in Medical Laboraterieuring inter-semester and long
vacations. The student is assessed after evechhmsting on knowledge of procedures and
technical competence.

YEAR 5
15T SEMESTER

CHP 5011: Endocrinology (2 Credits)

Physiology of the thyroid glands. The basal metabadte: hyperthyroidism, antithyroid
drugs. Use of radioactive iodine. Adrenocorticotiophormones and the adrenal glands -
adrenal hormones, adrenocortical hyperactivity layypbactivity. Assessment of function of
gonadotrophic hormones and their relationship tariem disease. Steroids of biochemical
importance and their urinary excretion productdinesgtion of urinary 17-ketosteroids and
17-hydroxycorticosteroids, nor-adrenalin, adrenakhd their metabolites.

HEM 5011: Haematology Il (3 Credits)

Identification of blood parasites, the spleen aplérsomegaly syndromes. Drugs, chemicals
and the blood, blood in infancy, childhood and peewy. Heredity and blood disorders,
blood in microbial infections, anaemia in the conmityy Classification, mechanism and

laboratory investigations in immunohaematologicasoders. Autoimmune haemolytic

anaemias, thrombocytopaenia, systemic and diss&didapus erythematosis, rheumatoid
arthritis etc. Myelomatosis and other paraprotaimas.

PTH 5021: Histopathology Il (3 Credits)

Cytology of normal cells. Review of histology ofetHfollowing organs: Cardiovascular,
Respiratory, Gastrointestinal, Urogenital, Neursttliogy and Histology of the following:
endocrine glands, pituitary, thyroid, pancreaseadl, ovary and testis. Cytology of epithelial
cells, atypical and malignant cells.

MMB 5011: Medical Microbiology Il (3 Credits)

Principles of bacterial infection and pathogeneBislogical and clinical basis of infectious
diseases. Clinical and diagnostic microbiologicaingideration of diseases of upper
respiratory tract, lower respiratory tract, genrtoary and intestinal tracts, central nervous
system, cutaneous, vascular and other systemiagr@efinition, assessment, epidemiology
and control of hospital infections.

MLS 5011: IMMUNOLOGY Il (2 Credits)

Evolution of immunity; immunological tolerance; inumity to infections; vaccination,
tumour immunology. Immunodeficiency, hypersendijivreactions, transplantation and
rejection; auto-immunity and autoimmune diseaseagmbstic tests to assess cell mediated
immunity.
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CHP 5021 Enzymology (2 Credits)

General principles of enzymes kinetics, activateomd repression of enzymes activities.
Enzymes as catalysts, protein and co-factors. Eagymduction, inhibition, purification,
specification and specificity. Michelis’ constanRiagnostic Enzymology, Isoenzymes, Co-
enzymes.

MLS 5021: Molecular Biology Il (3 Credits)

Bioinformatics: Genomic/DNA library preparation arsblation, cloning, primer design and
RT-PCR and its application in diagnosis. Blottingiriciple and application of Western,
Southern and Northern blots). Purification of RNWdeaDNA. Transgenic animals and their
uses in research. Tissue culture techniques. Usecombinant DNA in the production of
monoclonal antibodies. Genetic engineering andpfdication in Biotechnology.

YEAR 5
NP SEMESTER

MMB 5012: Medical Mycology (2 Credits)

Biology of fungi: Nomenclature, classification, cheteristics and growth requirements of
fungi. Epidemiology, pathogenesis and control whdi infections. Systemic mycoses:
Cryptococcosis, Blastomycoses, Histoplasmosis, i@mroycoses. Opportunistic Mycoses:

Candidiasis, Phycomytoses, Aspergilloses etc. r@asas mycoses: Dermatophytoses.
Superficial mycoses. Astinomycoses, Mycotoxinddratory diagnosis of fungal infections.

MMB 5022: Advanced Parasitology & Epidemiology (Zredits)

Epidemiological study of protozoa and helminth atiens in rural communities. Advanced
methods for differential diagnosis of parasiticeictions. Modern trends in Parasitology.
Basic concepts in the immunology of parasitic itifets. Definitions and principles of

epidemiology. Methods and uses of epidemiologpidé&miological studies. Epidemiology

and control of common communicable diseases.

PTH 5012: Exfoliative Cytology (2 Credits)

Introduction to exfoliative cytology: Definitionsnd principles of exfoliative cytology,
methods and criteria for cell malignancy, kindstwhours, sampling, fixation and staining
techniques in clinical cytology. Gynae-cytology, rimonal evaluation, cells and other
constituents in sputum effusions, CSF, urine ahérfluids. Slide reporting.

MLS 5012: SEMINAR (2 Credits)

Each student will be required to conduct literatearch on a topic in any branch of medical
laboratory science, write up a review and presesgmainar on it. Final grade on the Course
will be based on the literature review and semprasentation.

HEM 5012: Immunohaematology Il (2 Credits)

The major histocompatibility complex, human leukicgntigens and platelet antigens and
antibodies including their nature, biochemistry agehetics. Roles and testing of these
antigens and antibodies in transfusion science. ddiomal and polyclonal antibodies:
nature/production, standardization and utilitiesdvAnced blood donation procedures:
autologous blood transfusion and apheresis (inctudiature, forms, complications, etc).
Blood substitutes-forms, nature/properties and itiesl Blood donation inventory
management including evaluation procedures, bloaastusion safety, quality standards in
immunohaematology.
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MLS 5022: Research Methodology (2 Credits)

Sampling distribution, Confidence interval, Hypdailse testing: two-sided and one-sided
hypothesis testing, types of errors, power and #&amspEe estimation. Comparisons of
Parametric tests: Analysis of variance- one way ranttiple, student t-test; Non-parametric
estimates: Chi-squared, Sign and Wilcoxon signe#ted test. Correlation: Pearson’s and
Spearman’s, Regression-models and evaluations.efgirand Experiments — qualities and
types. Clinical experimental design, clinical tsiabpplication of statistical softwares (Epi
Info, SPSS, etc) in medical research. Structureraatdre of scientific writings; Preparation
and presentation of scientific papers.

CHP 5012: Chemical Pathology Il (3 Credits)

Physiology of the pancrease and the alimentarylcRaacreatic function tests: secretion and
pancreozymin stimulation test, glucose toleransésfansulin sensitivity test, estimation of
amylase, estimation of the activity of trypsin inodlenal contents. Gastric function tests to
include HCI secretions, histamine and augmentetdmise test. Fractional and tubeless test
meal, intestinal absorption test. Vitamin absomptiest, the Congo red test for amyloidosis,
and faecal fat estimations. Diseases of the musclepidaemias, Hyperlipoproteinaemia,
hypolipoproteinemia: Definition, cause and investign. In-born errors of metabolism

MLS 5100: Laboratory Practice (3 Credits)
This involves bench rotation in all the medical deddory departments. The student is
assessed after every bench posting on knowledgeoédure and technical competence.

YEAR 6

15T SEMESTER

MLS 6011: Counselling Skills (2 Credits)

Definition of counselling, care and support, tyméscounselling: pre-test, post-test, couple,
spiritual and pastoral. Preventive:dnd 2 crises, problem solving, decision making. People
needs counselling. Prospects/benefits of coungelimevention and managing of conflicts.

Genetic counselling including sickle cell traitrmarriage etc. Case studies, the way forward.

MMB 6011: Virology Il (3 Credits)

Oncogenic viruses, Arboviruses, Viral Haemorrhagrases. Morphology, characterization,
replication, epidemiology, clinical features, ladtmry diagnosis, treatment, prevention and
control of viruses of medical importance: Picormmae, Togaviridae, Flaviviridae,
Coronaviridae, Rhabdoviridae, Orthoviridae, Bunyiaae, Arenaviridae, Reoviridae,
Retroviridae, Herpesviridae, Papoviridae, Hepadidae, and other newly classified viral
families.

Monoclonal antibody: its production and applicatinrVirology.

CHP 6011: Chemical Pathology Il (3 Credits)

Physiology of the kidney, renal clearance and gloiae filtration rate. Renal plasma flow,
maximal tubular excretory and reabsorptive capexitiUrea clearance. Creatinine and
function. Renal failures, Azotaemia, Anuria. Sodilass in renal disease. The liver: anatomy
and physiology, biosynthesis of bilirubin, excretiof bile pigments. Jaundice: types and
pigment excretion in jaundice. Urine and blood uraad ammonia. Urinalysis.
Paraproteinaemias, Bence Jones proteinuria andis@gte. Porphyrias: causes, symptoms
and laboratory investigations of porphynaemia, Rgripg and Porphyrinuria. Definition,
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causes, consequences and investigation of somerninkrors of metabolism:
Phenylketonuria, = Galactosaemia, Fructose intolerancAlbinism,  Alkatonuria,
Aminoacidurias. Causes and investigations of méiadsorders.

MLS 6011: MLS Ethics & Jurisprudence (2 Credits)

History and philosophy of ethics in the practiceMddical Laboratory Science. Relationship
between religion and socio-cultural values on medethics. Ethical issues involved in
private practice. Relationship between the Medabdratory Scientist and other members of
the Health team. Intra professional auditing, MidtBics and Consultancy services. Elements
of informed consent in research. Relationship betweproper dressing, personal
comportment and patient care: the PsychologisesvviMLS ethics as it affects paternity
disputes, infertility studies, sexually transmitteliseases etc. Real case presentations,
medico-legal aspects of medical laboratory practice

MLS 6000 PROJECT (3 Credits)
Commences in the first semester and continuesisebhond semester.

ELECTIVE | (3 Credits)
ELECTIVE Il (3 Credits)
ELECTIVE Ill (3 Credits)
YEAR 6

NP SEMESTER

PTH 6012: Forensic Science I/ Clinical Toxicology3 Credits)

Analysis of fire accelerants at suspected arsonescelests for the use of anabolic steroids
by athletes. Tests for the use of narcotics byoprismates etc. Identification of hairs, body
fluids including blood stains. Identification of mdvuman materials found at crime scenes for
matching. Analysis of body organs to determine ghesence of poisons. Drugs analyses in
blood samples from people suspected of driving utigeinfluence of alcohol or drugs etc.

MMB 6012: Public Health Epidemiology (2 Credits)

General principles of microbial disease transmissiwaterborne, airborne, food borne,
arthropod-borne and contagious diseases. Priscighel techniques for water treatment.
Waste water disposal. Preventive measures in thé&ratoof bacterial, parasitic and viral

infections. Vaccines and immunization. Immunizatmmegramme and schedule (Expanded
Program on Immunization, National Immunization Revg). Epidemiology skills.

PTH 6012: Histopathology 11l / Slide Reading (3 Cedits)

Systematic Pathology - Heart: hypertension, othearth diseases, heart failure and
cardiomyopathies. Respiratory: tuberculosis, pneuamoUrethra: Nephropathy associated
with infestations and infections, glomerulonepBirittymphoreticular-malignant lymophomas
(Non-Hodgkins & Hodgkins Lymphoma, Burkitts). Idighic: tropical splenomegaly
syndrome. Gastrointestinal Tract: Cancers of thetmamesophagus, intestines and stomach.
Liver: hepatitis, cirrhosis, primary liver cell @amoma. Female Reproductive organs: Pelvic
inflammatory disease, cervical cancer, tropholtastvarian carcinoma. Skin: Leprosy,
Kaposis sarcoma. Nutritional: Protein energy malhah. Slide reporting.
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HEM 6012: Cytogenetics (3 Credits)

Theory and practice of clinical cytogenetics, chosome analysis, structure, organization
and staining techniques of chromosomes in man, aokaryotype and chromosomal

abnormalities. Mosaicism, trysomy, monosomy, tracedion. Klinefelter's and Turner’s

syndromes, sex chromatin, inactivation of X-chroome and sex determination, genetic
diseases. Clones, mapping of autosomes, DNA systhgsnes in kindred segregation, X-
linked inheritance. Chimeras, genes in families pagulation, selection, pedigree analysis,
mutation and mutagens. Hardy-Weinberg equationgtie drift, inbreeding, Philadelphia

and Christchurch chromosomes. Slide reporting.

MLS 6012: Leadership & Managerial Skills & Good Laboratory Practice (2 Credits)
Personnel and administrative management (princifpléseories). Medical laboratory design,
planning and organization. Laboratory managemaatounts and budgeting, ordering,
stock- card indexing and storage. Occupational ridazand laboratory safety precautions,
first aid in laboratory accidents. Leadership andnagerial skills: scanning, focusing,
organizing, planning, directing, monitoring & evation etc. Quality system management: 12
guality system essentials, total quality managemé®, QC, Competency testing, EQA,
Laboratory Accreditation — WHO, ISO 15189 & 1702ar@lards, CLSI Guidelines etc.

MLS 6100: Laboratory Practice (3 Credits)
This involves bench rotation in all medical laborgtdepartments. The student is assessed
after every bench posting on knowledge of proceduarktechnical competence.

MLS 6000 PROJECT (3 Credits)
Commences in the first semester and continuesisd¢hond semester.

ELECTIVES

MLS 6011: Advanced Immunology Techniques (3 Creds)

Antibodies in HLA serology, immunoassays using oébels, ELISA and related enzyme
immunoassays, immunoperoxidase methods, immuneffeence, FACS, antibodies for
tumour immunodetection and methods for antibodyoréabelling.

CHP 6021: Advanced Techniques in Chemical Patholgd3 Credits)

Principles and techniques of isoelectric focusiftigh pressure liquid chromatography
(HPLC) and affinity chromatography. Isotope labslli techniques. Management of
radioactivity. Preparation and analytical ultra teifmgation. Cell cloning - preparation of
monoclonal antibodies. Flourescent antibody tedmnigand radioimmunoassay.
Electrophoresis: paper, cellulose acetate, agar gtrch and polyacrilamide gel,
isoelectrophoresis. Dialysis. Immunoelectrophore€ismpetitive protein binding. Enzyme
immune assays, receptor assays. Automation- macral&ra microanalysis.

PTH 6021: Advanced Histopathology & Embalment Techiques (3 Credits)

Fluorescent micro-techniques. Autoradiography: @ples and techniques. Ultramicrotomy,
microincineration. Principles of photography: maara micro photography. Preparation of
stained smears and specimens for micro-photograity/,macro-photography respectively.
Electron microscopy: preparation of materials amtbedding reagents used. Toxicity of
some reagents used. Electron microscopy. Embalteeimiiques and demonstrations.
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MMB 6041: Pharmaceutical Microbiology and Advanced Technique¢3 Credits)
Principles of antibiotic and chemotherapeutic modédacterial resistance. Sensitivity
testing. Preparation of antibiogram discs. Minimumhibitory concentration of antibiotics.
Antibiotics: history, mode of action, metabolismdaxlassifications. Antibiotics assay.
Chemotherapy. Use of animal models in the studynmirobial infections. Automation in
Medical Microbiology. Preparation and standardmmatiof bacterial antigens and immune
sera. Immunofluorescence, radio-immunoassay an8ALéchniques.

HEM 6011: Advanced Haematology Techniques (3 Credits)

Principles and techniques of iso-electric focusirfgrotein  separation by column
chromatography. Finger printing: principles anchteques. Purification of proteins/enzymes.
Ultracentrifugation and molecular weight determimat Culture of blood cells and parasites.
Leukocyte typing. Platelet aggregation: principlasd techniques. Isotopes labeling
techniques, measurement of radioactivity; fluorasce antibody techniques,

radioimmunoassay, ELISA, Western blotting, immueeo#&bphoresis. Competitive protein
binding, electrophoresis: starch, agar gel and gwilamide gel. Principles of polymerase
chain reaction. Paul Bunnel test, demonstrationirofi, foetal Hb, Ham’'s test etc.

Lymphocyte transformation test.

HEM 6021: Advanced Immunohaematology Technique (&redits)

Techniques for emergency compatibility testing: lmmic sucrose solution, Spin Coomb’s
albumin. Special compatibility techniques: Exchangeracorporeal blood transfusion.
Preparation of enzymes used in BGS. Forensic apits of BGS, 2- Stage Coomb’s
technique. Automation in BGS: Groupmatic, Technieomo analysers for antigen detection
and identification. Pipette washers etc.

PTH 6031MUSEUM TECHNIQUES: (3 Credits)

Preparation and museum mounting of specimens, Tgots of museum display.
Organization of medical museums. Methods of coloaintenance. Fixation and storage of
museum specimens. Special museum techniques agvirls method.

MINIMUM RESOURCES AND EQUIPMENT REQUIREMENTS FOR ML S.D
PROGRAMME

Minimum expectations of resource capacity to enafflective teaching and learning:

% Student Handbook
Student handbook should be available detailingothitbsophy and objectives
of the programme, admission requirement and otleademic regulations.
Each student must have a copy.

« Approved Curriculum.
WAHO - approved curriculum for the programme must dvailable and
produced on demand.

+ Practical Posting Logbook
Practical Posting Logbook must also be availabteefich student and made
available for assessment during visit.

« Academic Staff
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For year 1 to Year 3. One academic staff per sixtetedents (1:16) who
should be equitably distributed amongst the corgsas is recommended. For
Year 4 to Year 6: One academic staff per ten stisdgl:10) who should be
equitably distributed amongst the core courseesaemmended.

% Non-Academic Staff (50% of Academic staff)
Administrative Staff including:
Secretary, Typist, Clerical Staff, Library Assigignviessengers and Cleaners.
Laboratory Staff (I per 30 Students)

Technical staff made up of:

Laboratory Scientists, Technicians, Laboratory Adients, Store Man, etc.

>

s Academic Physical Space for each department

L)

Office of the Dean

Office of the HOD

Office of the Secretary

General Administrative Office

Office and Laboratory space for senior academiff atad at least offices for
other academic staff each.

X4

A well equipped Departmental Teaching Laboratorghwai store room, 2
preparatory rooms, | big office for the Chief Maalit.aboratory scientist, and
other offices preferably to be shared amongst jutédoritory scientists.

*,

L X4

At least 2 general class rooms for general cowaedsat least one
classroom for each discipline.

“ Hospital facilities should conform to the requirartgelaid down by the
Regulatory Council in each country i.e. good antl eguipped hospital based
laboratories for each discipline with appropriaeilities.

>

% Teaching Facilities

L)

Overhead projectors, multimedia Network and viskealrning environment
including power point etc. must be provided.

< Equipment
Office:
All necessary office equipment including computetgpewriters, photostating

machines and audio visual aids should be providethe Dean’s office, Head of
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Departments’ offices, offices of their Secretariead also in the General
Administrative office.

Laboratory

Equipment/Facilities

The teaching laboratory should have a complementidaching and professional
training in each of the following; including audisual aids and Overhead projectors.

Haematology/Blood Transfusion Sciences

Autoanalyzers

Microscopes

Waterbath

Haematocrit centrifuge
Electrophoresis tank and power pack
Colorimeters

Bench centrifuges

Weighing Balance

Neuber counting chamber

PH meter

Microbiology

Binocular microscopes
Fluorescent microscope
Magnifying lens
Centrifuges

Incubators

Anaerobic culture jars
Membrane/sietz filters
Metter balance
Autoclaves

Deioniser

Water baths

Hot air ovens

Bunsen burners
Refrigerators

Freezers

Election microscopes
Ultra centrifuge

Chemical Pathology

Electronic balance
Spectrophotometer

PH Meters

Atomic absorption spectrophotometer
Autoanalyzers

Colorimeters

Flame Photometer

2
1 per 2 students
1 per 10 students
1 per 4 students
1 per destts

1 per 4 students

1 per, 10 students
1 per 10 students

1 per 4 students
1 per 4 students

1 per 2 students
1 per 10 students
1 per student
1 per 10 students
3)
(4)
(4)
(4)
(2)
(2)
3)
3)
(100)
(6)
(2)
(2)
(1)

(2)
1 per 20 students
1 per 20 students
(2)
(2)
(6)
(2)
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Water distiller

Gas, liquid, TLC chromatographs
Vacuum pumps

Rotary evaporator

Centrifuge

Histopathology

Microtome

Microtome knives

Light microscopes

Dissecting microscopes

Slides of sections/slide projector
Cryostat with microtome

Virology Laboratory

Research Microscope-with Photography

Attachment

Microscope- Fluorescent with Photography

attachment

microscope Inverted with Epi-
fluorescence attachment
Bio-safety Cabinet Class 11, B1
Bio-safety Cabinet Class 11, B1
(Animal) wing

Autoclave automated control
(vertical)

Incubators CO2

CO2 Cylinder

Hot Air Oven

Centrifuge — cold (Table Top
Refrigerated centrifuge

Non-Refrigerated Centrifuge with lid

And Digital Display

Deep Freezer — 8C (Vertical/
Horizontal)

Electronic Balance

Real Time PCR System
Water Purification System with
Cartridge supply

Elisa reader with washer

Mice colony and Accessories
(Ventilator cages)

Sonicator

Water bath-circulating

pH Meter

Magnetic Stirrer

Liquid NO2 Transport container
with Liquid Cylinder

vortex Shaker

Desiccators (Big)

(2)

(3 each)
(2)

(2)
(2)

2 Rotary/sledge
3)
1 per 2 students
3)
1)
(1)

(1)
(1)

(1)
(1)

(1)

(1)
(1)
3)

(2)

(1)
(1)

(1)
1)
(1)

(1)
(1)

(1)
(1)
(1)
(1)

(1)

1)
(2)
(1)
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Refrigerator -280-400L

Lab Microwave

PCR-Gradient thermocycler
96X0.2ml. format block
Automated Nucleic acid Extraction
System

Deep freezer (-2XT)
Microscope-Binocular (Olympus)
Weighing Machine
Electrophoresis Apparatus

Gel documentation system

UV Trans-llluminator with camera
Quick Spin-Micro Centrifuge
Magnetic Stirrer (Motor less)

Dessiccator (Small) Size-WxDxH (mm)

559x549x406

Ice Flecking Machine

Lyophilizer Freeze drying machine
Media filtration System with pump

Vacuum Concentrator (Freeze dryer)

Vertical Gel
Digital water Bath

Forensic Laboratory

DNA Analysis

Tube decappers
Microfuges and centrifuges

PCR thermal cycler (Gene Amp or PCR

System 9700)
DNA sequencer (AB1, PRISM 301,
3100, 3130)

Microscopy Techniques
Stereomicroscope

Digital camera compatible with
microscope

Transmitted light comparism microscope
Scanning electron microscope and its

accessories

Chromatographic Techniques

Capillary electrophoresis equipment with

Suitable detector, typically UV/VIS,

Fluorescence and/or mass spectrometer
Gas chromatograph equipped with a
suitable detector e.g FID, NPD, ECD

Auto sampler

Special glass facilities (gas cylinders or

gas generator, valve tubes) for air,
imp scaler

(2)
(1)

(1)

1)
(1)
(2)
(2)
(2)
(2)
(1)
(1)
(2)

(2)
(2)
(1)
1)
1)
(1)
(1)

(2)
)

(2)
(2)
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Decapper - 1

GC compillary volume (e.g DB-& - 1
Graphite ferrules - 1
Vacuum pump with basic maintenance

kits - 1

High performance liquid chromatograph
equipped with a UV detector or a mass
spectrometer.

Molecular Biology Laboratory Equipment

General

Tagging gel apparatus - 1
Agarose gel apparatus - 1
Autoclave - 1
Balance - 1
Flammables cupboard - 1
Fumehood - 1
Gel imaging system (UVI Doc) - 1
Genequant DNA/RNA calculator - 1

Hybridization oven -
Microcentrifuge -
Micropipettors -
PH meter -
Refrigerators and freezers - 1
Thermal cyclers (PCR machines) - 1

Library and Information Resources

- Each medical laboratory sciences department shbakk a well
stocked library with up to date journals and books.

- There should be a computer based information servic

- Establishment of an audiovisual laboratory/LearniRegsources with
Pham toms, CD ROMS etc.
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HARMONIZED PROFESSIONAL CURRICULA

FOR THE TRAINING OF MEDICAL
LABORATORY TECHNICIANS
IN ANGLOPHONE MEMBER STATES
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MEDICAL LABORATORY TECHNICIANS PROFESSIONAL DIPLOMA
1. AIM/PHILOSOPHY OF THE PROGRAMME

The aim of this curriculum harmonization is to traiompetent clinical laboratory service
personnel to meet present and projected servicgsnaeprimary and secondary health care
services in ECOWAS Member States. This is a thBeyéar intensive semester based
program with a strong practical medical laboraterposure component.At the end of the
training programme, the Medical Laboratory Diplorhalder should have the basic
competences in the following areas:

Knowledge: At the end of each course, the successful tea@mchould have acquired basic
knowledge that will enable them to work under thpesvision of qualified Medical
Laboratory Scientists.
I.  Skills: The technician should be able to handle, procsd perform simple
systematic analysis of routine specimens he/sleves.

ii.  Attitude: The technician should appreciate the importandesder role in the chain
of activity within the diagnostic laboratory. Yetould know the proper reporting
procedure and action for any sample received irogegsional manner that ensures
the spirit of team-work and skilful communicatioithwour peers and supervisory
laboratory personnel.

iii.  Competency and Professionalismlhe technician should be fully competent in
planning and managing the work load. This comprigganizing the work flow and
proper utilization of space, instrumentation argbreces in ensuring the production
of accurate and reliable results for effective dasjs.

2. OBJECTIVES

Students who successfully complete this programineuwd be able to:
I. Seek employment in a clinical laboratory settinghwthe ability to perform routine

laboratory procedures in each department with @aoyuand precision.

ii.  Recognize normal and abnormal test results and nakessary action with critical
values.

ii.  Perform and interpret basic quality control progegu

iv.  Operate and perform basic maintenance and troutnésky of laboratory equipment.

v. Recognize and adhere to safety policies and pesctic

vi. Demonstrate sound work ethics in interactions vpi#ttients, co-workers and other
personnel.
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3. ADMISSION REQUIREMENTS

This programme is to train competent medical latmoygpersonnel at the middle manpower
level. It entails exposing the students to basmMadge and the practices of medical
laboratory science.

a) Prospective students for this programme must psssesnimum of five credits passes at
Senior Secondary School Certificate Level/GCE Odlem the following subjects:
English, Mathematics, Chemistry, Biology and astempass in Physics at not more than
two sittings.

b) Prospective students will be selected through apebitive entrance examination, where
applicable.

4. REGISTRATION OF STUDENTS WITH THE REGULATORY COUNCI L

The training institution for MLT is expected to rsigr the studentwithin the first year of
admission with the countries’ regulatory bodghis is for the purpose of indexingThe
registration is recognized as the effective dateafmencement of the course and it also
determines when the student is due for the Regyl&ouncil Professional Examinations.

Registration with the Regulatory Council entailsetfollowing:
i.  Completion of a Student Registration Enrolment Farnich must be endorsed by the

Head of the Department who should be a membereo€thuncil.

ii. Payment of prescribed fees

iii.  Presentation and screening of credential for aliyb

iv.  Eligible students are then enrolled as student b#&diaboratory Diplomas with
student registration number

v. Student’s enrolment letters are sent through treedHéé Department.

vi.  Students who fail the screening would be adviseditbdraw from the programme
forthwith.

5. QUALIFICATION OF TRAINERS
The minimum qualification of the trainers must beuaiversity degree in a relevant
discipline.

6. TEACHING AND LEARNING METHODS
Teaching students the contents of each course gshmeilaccording to the best known
educational techniques. Examples of teaching tectasi should include but not limited to the
following:
I.  Classroom lectures

ii.  Demonstration using models and phantoms

iii.  Tutorials

iv.  Reports, logbooks and presentations

v. Computers and Audio Visual instruments

vi.  Health facility visits/placements

All 3-credit hour courses comprise 2 hours of lectte and 3 hours of practical or 1 hour
of tutorial per week of the semester
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7. EXAMINATIONS AND ASSESSMENT

The methods of students evaluation during theidystwill be according to the rules and
regulations set out by the domicile training ingtans. This should include quizzes, mid
semester examinations, practical examinations apdrts in addition to the final written

examination. Assessment of student’s performancearh course will be done through a
combination of continuous assessment and end ofesem examination. The final

examination mark must carry the total marks forhbahe theoretical and practical

components.

The Weighting will be as follows:

v' Continuous Assessment38%
v End of Semester Examination/9%

A letter grade and numerical points shall be awdrdeeach student based on his/her total
scores on all the evaluation criteria.

Marks (%) Letter Grade Class of Pass
75-100 A Distinction
60-74 B Upper Credit
54-59 C Lower Credit
50-54 D sBa

<50 F Fail

NB.

a) In order for a student to be considered to have g&¢ a course, the student should
score at least 50% for the theory and 50% for thragiical examinations.

b) The pass mark for the final regulatory council exanation is 50%.

c) Graduation Requirements: Graduating students mustiMe passed the required
registered units for the program.

45



8. STRUCTURE FOR THE DIPLOMA PROGRAMME

YEAR 1
COURSE CODE | COURSE TITLE Theory | Practicals | Credit
(Hours) | (Hours) (Units)
FIRST SEMESTER
ELS 101 Communication Skills in English | 30 - 2
CSC 101 Introduction to IT | 15 15 2
CHM 101 General Chemistry 30 15 3
BIO 101 General Biology | 30 15 3
PHY 101 General Physics | 30 15 3
MTH 101 General Mathematics | 30 - 2
GST 101 Citizenship Education 0 0 0
GST 103 History and Philosophy of Science 30 2
EHT 101 Introduction to Environmental Health | 30 2
FRE 101 Functional French | 30 2
TOTAL 255 60 21
SECOND SEMESTER
ELS102 Communication Skills in English 1l | 30 2
CSC 102 Introduction to IT I 15 15 2
PHY 102 General Physics Il 30 15 3
CHM 102 Organic Chemistry 30 15 3
BIO 102 General Biology Il 30 15 3
MTH 102 General Mathematics Il 30 2
MLT 102 Emergency Medical Care 30 2
GST 102 Philosophy & Logic/ Critical 30 2
Reasoning
FRE 102 Functional French Il 30 2
TOTAL 255 60 21
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YEAR 2

COURSE COURSE TITLE Theory | Practicals | Credit
CODE (Hours) | (Hours) (Units)
FIRST SEMESTER

ANA 201 Basic Anatomy 15 15 2
PHS 201 Basic Physiology 15 15 2
BCH 201 Basic Biochemistry 30 15 3
MLT 201 Introduction to MLS 30 15 3
MLT 203 Introduction to Immunology 30 2
MLT 2051* Clinical Laboratory Posting | 45 3
MLT 207 Basic Laboratory Techniques | | 30 2
MLT 209 Introduction to Primary Health | 30 2

Care
BIO 201 Basic Cytology and Genetics | 30 2
TOTAL ‘ 210 105 21 ‘
SECOND SEMESTER
MLT 202 Medical Microbiology | 30 15 3
MLT 204 Haematology | 30 15 3
MLT 206 Clinical Chemistry | 30 15 3
MLT 208 Histopathology | 30 15 3
MLT 210 Research Methodology 30 2
MLT 212 Introduction to Management, Lat80 2
Organization & Ethics
MLT 214* Clinical Laboratory Posting Il 45 3
MLT 216 Basic Laboratory Techniques Il 30 2
TOTAL 105 21

‘ 210

* This is an intra/inter-semester and long vacaticaoratory posting.
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YEAR 3

COURSE CODE | COURSE TITLE Theory | Practicals | Credit
(Hours) | (Hours) (Units)
FIRST SEMESTER
MLT 301 Medical Parasitology 30 15 3
MLT 303 Blood Transfusion Science 15 30 3
MLT 305 Clinical Chemistry II 30 15 3
MLT 307 Histopathology Il 30 15 3
MLT 311 Clinical Laboratory Posting Ili 45 3
MLT 309 Seminar in Laboratory Science 45 3
TOTAL 150 120 18
SECOND SEMESTER
MLT 302 Medical Microbiology |l 30 15 3
MLT 304 Haematology Il 30 15 3
MLT 306 Clinical Chemistry 1l 15 15 2
MLT 308 Histopathology |l 15 15 2
MLT 312 Research Project 90 6
MLT 310 Good Laboratory Practice 30 2
TOTAL 120 150 18
NB

A semester is 15 weeks whereby one week is fostradiion, 12 weeks for Lectures and 2
weeks for Examinations.

Students work 8 hours a day for five days a weeingia total of 40 hours a week.

SUMMARY

Year Theory (Hours) Practical (Hours) Credit Units
1 510 120 42
2 420 310 42
3 270 270 36
Total 1200 700 120

48




COURSE DESCRIPTIONS FOR THE DIPLOMA PROGRAMME
YEAR 1
15T SEMESTER

ELS 101: Communication Skills in English | (2 Cedits)

Skills of listening, comprehending, report writingetrieval of information from
communication media for interpretation and evabrgti effective reading skills,
comprehending at varying speed levels, readingvimrabulary development in various
academic contents, writing of essay and speechasswers and other assignments,
instructions on lexis and structure, collection amganization of materials and logical
presentation for written assignment.

CSC 101: Introduction to ICT | (2 Credits)

Concept and scope of information technology, Comwsutfor information storage,
information seeking, information processing andoinfation transmission. Elements of
computer system, computer hardware and softwarejena data, alpha numeric data;
contents of a program and processing. Computendagtion, block diagram of a computer,
CPU, memory. Input devices; keyboard, mouse ettpud devices; VDU and Printer,
Scanner and Plotter. Electrical requirements,ricb@nections between units, connectors
and cables.

Secondary storage; magnetic disks — tracks andrseciptical disk (CD and DVD Memory),
primary and secondary memory: RAM, ROM, PROM etap&ity; device controllers, serial
port, parallel port, system bus. Exercises ondpgening and closing; memory management;
device management and input — output (I/O) managemsth respect of windows.
Installation concept and precautions to be obsewtate installing the system and software .
Introduction about Operating Systems such as MS-RO& Windows. Special features,
various commands of MS word and MS-Excel. Abou¢ tinternet — server types,
connectivity (TCP/IP, shell); applications of imet like: e-mail and browsing. Various
Browsers like WWW (World wide web); hyperlinks; HPT(Hyper Text Transfer Protocol);
FTP (File Transfer Protocol). Basics of Networking AN, WAN and Topologies.

CHM 101: General Chemistry (3 Credits)

Basic idea of the atomic theory, electronic confagion, radioactivity, chemical laws, Sl
Units, periodic classification of elements and clwainbonds. This will also cover the
preparation of solutions, and factors affectingubdity. Acids, Bases and Salts: their
definitions and properties, Hydrogen ion concerdraipH), measurement of pH and its
importance, pH meter indicators and buffer solugjomtroduction and properties of
electrolytes and theory of ionization will be emgpizad. Oxidation and reduction definitions,
reactions and uses of oxidizing and reducing ag&metic theory and chemical equilibrium.

Practical

This will entail the use of analytical balance, gaetion of standard solutions of acids and
bases. Titrations between acids and bases usindasthindicators and also iodometric and
redox titrations. Measurement of pH using pH intbhesiand pH meter.

BIO 101: General Biology | (3 Credits)

Morphology and life cycles of plants and animalenéral study of plant and animal groups
from algae/fungi to chordates. Structural and fiometl study of plants and animals (cells,
tissues, organs and systems). Elements of biologibamistry, inorganic and micro
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molecules relevant to life-enzymes and cellular abelism. Taxonomic, physiologic and
developmental studies of plants and animals. Rejataxh, genetic-hereditary substances,
mechanism of nuclear division and stem cell fororgtiEvolution, natural selection and
evolution as a continuous process. Study of th@@mwent from the ecological viewpoint.

Practicals

Demonstration of plant and animal cells. Draw aaizkl the internal organs as seen in a
dissected small mammal. Demonstration of photoggithand chemosynthesis. Draw and
label internal structure of root and stem in a #owwg plant. Draw and label amoeba. Identify
and classify some examples of animals.

PHY 101: General Physics | (3 Credits)

Elementary Kinematics and vector algebra. Newttaviss of motion. Static forces acting on
a human body. Elasticity and strength of materi?d®mentum conservation; application to
contusion and fracture during impacts, and to simrhedical situations; conservation of
energy; the first law of thermodynamics; applicatioto metabolism and work done by
various organs of the body. Angular momentum amdjue. Harmonic motion and
diffusion. Applications to osmotic pressure andgame of substances through capillary
walls. Molecular motion in gases: distribution étions and the Boltzmann principles.
Intermolecular collisions and transport processeBquilibrium in external fields; the
centrifuge and measurement of molecular weight.

Rectilinear motions: Newton’s laws of motion, Gration. Satellites and radial escape
velocity. Work and energy, friction and viscosit@rbital motion, moments of inertia and
conservation angular momentum and energy of raetat®imple harmonic motion of simple
systems. Simple properties of solids — elastigty, Surface tension and capillary effects.

Practical

Perform experiments to illustrate circular motiodaotational motion. Perform experiments
in the measurement of mass using beam balancdaceelengths using vanier calipers and
metre rule, time using stop watch, simple pendulBarform simple experiments to illustrate
the principles of operation of levers, incline plaulleys etc. Perform experiment to illustrate
conduction, convection, and radiation. Perform s$@mpxperiments on reflection and
refraction.

MTH 101: General Mathematics | (2 Credits)

Algebra of real numbers and quadratic equatiordicés, surds, logarithm, binomial theorem
for positive integral index. Solution of inequadsi, polynomials and their factorization,
rational function and partial fraction. Trigonometrdefinitions and properties of

trigonometric functions, addition formula and otHmasic identities. Differential calculus:

Formulae for sum, product and quotient, the chaile, rdifferentiation of definite and

indefinite algebraic functions; Trigonometric, exygatial and logarithmic functions, maxima
and minima, tangents and normals. Fundamental yheérintegral calculus, Simple

applications to areas and volumes, methods ofriateg. Elementary Statistics.

GST 101: Citizenship Education (3 Credits)

Basic concepts, principles and provision of thentguconstitution. The national system of
government in the country, the constitutional rggahd obligations of citizens, meaning of
citizenship, the fundamental objectives and prilesipof national policy of the country.

Explain the term constitution, the different types constitution, discuss the merits and
demerits of types of constitution, outline some vigions of international constitution,
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explain the importance of international constitoti@and recognize the supremacy of the
national constitution over other local or natioteals, process of drafting a constitution,
explain the concept ‘rule of law and separationpofvers. Describe the structure and
functions of different tiers of government in yoaountry. Explain how revenue and
resources are generated and applied by differerg &f government of your country. State
the significant of right and obligation of citizetws the development of your country as well
as the fundamental rights of citizen.

GST 103: History and Philosophy of Science (2 Crédg)

History of science. Philosophy of science — posiy, rationalism, anarchic philosophy etc.
and their relationship with science, mathematicsedicine, politics, technology etc.
Relevance to West Africa. Environment — sustaimigband renewability, pollution, energy;
Health, Nutrition and Diseases — awareness, predehealth practices, newer and common
diseases etc.

EHT 101: Introduction to Environmental Health (2 Credits)

Definition, history and components of environmeihtaalth. Effects of environmental factors
such as water, air, noise, biological, socio-calt@nd socio-economic, on the health of the
community. Method of assessing these factors agusdiaken to improve on the quality of
the environment. Concepts of occupational health safety. Principles and components of
occupational health, various hazards in the ocoupeaitenvironment. Common occupational
diseases and their prevention, appropriate hazarttat measures in the work environment.
Carrying out a walk through inspection of an indpsManagement of clinic or hospital
environment.

FRE 101 Functional French I (2 Credits)

The students from English speaking countries mestaoight basic functional French that
would enable them speak, read, write and interaitt people across borders or with people
from other language background. This will promdte spirit and fulfil the primary aim of
harmonization and mobility of health professionaithin the region.

Content: The content should be according to the approeedent of relevant department of
the domicile Institution
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YEAR 1

2ND SEMESTER

ELS 102: Communication Skills in English — 1l (2 Credits)

Language, types, origin, characteristics, languagening skills, English language and its
origin, grammar and syntax, word classes, nounpaodouns, adjectives, verbs and adverbs,
prepositions and conjunctions, correlative coortiraand subordinator-

CSC 102: Introduction to ICT Il (2 Credits each)

Concept and scope of information technology. Comwsutfor information storage,
information seeking, information processing andoinfation transmission. Elements of
computer system, computer hardware and softwareena data, alpha numeric data,
contents of a program and processing. Computemargtion, block diagram of a computer,
CPU, memory. Input devices: keyboard, mouse etdp@ devices: VDU and Printer,
Scanner and Plotter. Electrical requirements,riod@nections between units, connectors
and cables.

Secondary storage: magnetic disks — tracks andrseciptical disk (CD and DVD Memory),
primary and secondary memory: RAM, ROM, PROM etap&rity, device controllers, serial
port, parallel port, system bus. Exercises ondpening and closing, memory management;
device management and input — output (I/O) managemeth respect to windows.
Installation concept and precautions to be obsewdte installing the system and software.
Introduction about Operating Systems such as MS-R@O& Windows. Special features,
various commands of MS word and MS-Excel. Abou¢ tnternet — server types,
connectivity (TCP/IP, shell), applications of imtet like email and browsing. Various
Browsers like WWW (World Wide Web), hyperlinks, HPT{Hyper Text Transfer Protocol),
FTP (File Transfer Protocol). Basics of Networking AN, WAN and Topologies.

PHY 102: General Physics Il (3 Credits)

Electrostatics: Coulomb’s Law, electric fields, Gaulaw, the electrostatic potential,

Laplace’s equation, point charges, continuous @haligtributions and dipoles, capacitors,
dielectrics and field energy. Nernst-Planck equatind membrane potentials. Debye-Huckel
theory of electrolytes: Solubility and electrophgiseof proteins, quasi-static flow of charge,
distribution of potential in volume conductors. Aipption of electrocardiography. Magnetic

fields, Amperes laws; the law of Biot and Savartagvietic properties of matter. Faraday’s
law of induction. Electrical circuits, oscillatordeedback, with application to medical

instrumentation e.g. pacemakers.

Practical

Perform simple experiment to illustrate conversadrenergy from one form to another eg
solar to electrical, chemical to electrical, elmett to heat, electrical to light, nuclear to
electrical, and mechanical to heat. Solve simplectral problems involving work and
energy. lllustrate experimentally the concept ofv@gmusing examples such as ripples on
water, waves on strings and helical strings. Perfexperiment to illustrate dispersion of
white light by prism and relate it to the formatiohrainbow. Demonstrate experimentally
magnetic field and gravitational field. Perform pimexperiment to illustrate various effects
of electric current namely, heating effects aseatmg coil, electric bulbs, chemical effects
as in car batteries, magnetic effect as in elebtlt; loud speaker and microphone.
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CHM 102: Organic Chemistry (3 Credits)

Introduction to organic chemistry, properties ofrbmm, hybridization, methods of

purification, qualitative and quantitative analysémpirical formula, molecular formula and

structural formula. IUPAC nomenclature of organiempounds. Sources, preparation,
properties and uses of the following organic conmaisu Hydrocarbons (Alkanes, Alkenes,
Alkynes), Alcohols, Aldehydes and Ketones, Orgakiads and their derivatives. Distinction

between Alcohols and Phenols.

Practicals
Paper chromatography, preparation of aspirin, statljzation and analysis of tea.

BIO 102: General Biology Il (3 Credits)

Laboratory tutorials and practical on variation amatural selection, population genetics:
gene frequencies in a model population, gametesnaatihg, natural selection, founder
effects and migration. Laboratory tutorials and cpical sessions on phylogenetics,
prokaryotes, protists, chemotaxis and phototaxiphgsarum, seedless plants, seed plants,
fungi, sponges, cnidarians, flatworms, molluscs amhelids, roundworms, arthropods,
echinoderms and chordates. Explorations of orgars&es, animal tissues, respiratory
systems, foetal pig, rabbit and mouse dissectiommmalian organs, frog dissection and
organisms in a lake ecosystem etc.

MTH 102: General Mathematics Il (2 Credits)

Algebra of real numbers and quadratic equatiordicés, surds, logarithm, binomial theorem
for positive integral index. Solution of inequadsi, polynomials and their factorization,
rational function and partial fraction. Trigonometrdefinitions and properties of

trigonometric functions, addition formula and otHmasic identities. Differential calculus:

Formulae for sum, product and quotient, the chaile, rdifferentiation of definite and

indefinite algebraic functions; Trigonometric, exygatial and logarithmic functions, maxima
and minima, tangents and normals. Fundamental yheérintegral calculus, Simple

applications to areas and volumes, methods ofriateg. Elementary Statistics.

MLT 102: Emergency Medical Care (2 Credits)

Basic Skills for First Aid and safety measures sadden illnesses and injuries in the home,
playground, workplace and public places. Managemiesinergency conditions due to falls, cuts
and abrasions, drowning, burns, electric shocls, $ills in cardiopulmonary resuscitation;
mouth-to-mouth resuscitation; overview of first aghd emergency care, haemorrhage,
epistaxis and haemoptysigjalaena, haematuria and wounds, shock, burns ealdss
fracture, dislocation and strairetificial respiration, first aid box & ambulandegatment of
pesticide and food poisoning, common conditiongiéng first aid attention,

MLT 209: Introduction to Primary Health Care (2 Cre dit Units)

Development of health system, concept and pringigée primary health care services.
Components of PHC. Structures and organogrammenedsis of PHC, Oral re-hydration
therapy, screening, disease surveillance, immupizaechniques, cold chain technology,
Essential drugs: drug revolving fund, Control ofrooon endemic diseases, reproductive
health, maternal and child health etc. Resource®PItC delivery, SWOT Analysis of PHC.
Participatory techniques in PHC delivery. Mateaal Child survival strategies etc
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GST 102: Philosophy and Logic/Critical Reasoning2 Credits)

Definition and history of Philosophy. Introductioto main branches of philosophy.
Definition, history and development of Logic: argemts, fallacies, categorical propositions,
symbolic logic, special symbols in symbolic logicpnjugation, negation, affirmation,
disjunction, equivalence and conditional statementormal proof, truth table, laws of
thought, methods of deduction using rules of infieeeand bi-conditional. Introduction to
Qualification theory.

FRN 102: Functional French Il (2 Credits each)

The students from English speaking countries mestaoight basic functional French that
would enable them speak, read, write and interaitt people across borders or with people
from other language background. This will promdte spirit and fulfil the primary aim of
harmonization and mobility of health professionaithin the region.

Content: The content should be according to the approeedent of relevant department of
the domicile Institution.

YEAR 2

SEMESTER 1

ANA 201: Basic Anatomy (2 Credits)

Philosophy, Methodology, Language and general ges@ terms in Anatomy. Skin, fascia,
muscles, bones, joints, blood vessels, nerves, hatiny etc. The pectoral girdle and
associated

joints (Sternoclavicular, acromioclavicular). Muselacting on the shoulder joint, The axilla
and Brachial Plexus, The Anatomy of the BreastpBlsupply. Venous drainage and lymph
drainage, Flexor and Extensor-Compartments of dim, elbow joint, and muscle acting on
it. The flexor and extensor compartment of the fama, Wrist Joint, and muscles acting on
it, The anatomy of the hand, The blood supply amé&stomosis of the upper limb (around
scapula, humerus, elbow and hand), Dermatomeseafigper limb. The front of the thigh |
(Femoral triangle, femoral canal and hernia, suvgdtcanal). The front of the thigh II: The
medial side of the thigh; The gluteal region; Taek of the thigh; The popliteal fossa; The
front of the leg and the dorsum of the foot; Thierdal side of the leg; The back of the leg;
The sole of the foot (arches of the foot); The joipt and the knee joint; The tibio-fibular
joints, ankle joint and the joints of the foot. Gsoanatomy shall include classroom lectures
and dissection sections. Examinations shall inclool written and practical examinations
and viva-voce. Intracellular localization of enzysneProperties of enzymes. Enzyme kinetic
and inhibition; co-enzymes and cofactors. Glycasly&icarboxylic acid cycle. Shape and
frame-work of the thorax, Surface Anatomy The lymsertures of the Thorax, Respiratory
movements, Superficial Structure (the muscles)ertaastal arteries and veins, Internal
thoracic artery, Mediasternum (superior and inf@rioiddle, anterior and posterior), Lateral
parts and pleurals, Roots of the lungs, Lobes efltimgs, Intrapulmonary structure, The
trachea, Sternocoastal surface of the heart, Sudaatomy of the heart Chambers of the
heart Structure of walls of heart — Myocardium aconducting system, The aorta
Oesophagus Thoracic duct, Sternal joints, Sternatopints, Interchondral joints
Costochondral joints, Costovertebral joints, Joemsl Ligaments of the Vertebral column,
anterior and posterior Abdominal walls, Peritoneunguinal Canal and Hernia; Arteries,
Veins, Lymphatics of GIT; Stomach, small & Largetelstine, Liver, Spleen, Pancreas,
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Kidneys & Suprarenal Glands, Bones and Joints dfi®eelvis and Perineum, Anatomy of
male and female reproductive systems, SuperficefDperineal pouches.

PHS 201: Basic Physiology (2 Credits)

Introduction and History of Physiology. Structuradafunction of cell membranes with
emphasis on transport across cell membrane. Biagalyprinciples. Osmosis, diffusion,
active transport. Homeostasis and control systeBwdy fluid compartments, blood
formation, functions, Haemostasis, haemorrhagectiphysiology of the heart, cardiac
cycle, venous return, circulatory adjustment toreise, physiology of respiration. Systemic
or greater circulation, pulmonary or lesser cirtiola The Heart, Chambers, Capacity, Heart
walls: Epicardium, Myocardium, Endocardium and @emium. Heart valves:
atrioventricular and semilunar, Cardiac cycle ahdges: systolic (contract) and diastolic
(relaxation) Mechanism of valve functioning physwmical properties of cardiac muscle. The
basis of heart Automaticity (a) Sinoartrial nodadgd maker) (b) Atrioventricular node (c)
The Bundle of Hiss, Stanius experiment Heart Blddillation, Refractory period of the
cardiac muscle: Extra systole External manifestatiof cardiac Activity: Apex beat, Heart
Sounds, Bioelectrical activity of the heart and@sording: standard leads (ECG) chest leads,
Control of cardiac Activity Nervous control.

Reflex control: Intracardiac reflex responses —|ékefeffects of the pericardium, reflex
effects of the coronary pulmonary, atria and ventar vessels, Effects of vascular
reflexogenic zones, Reflex effects of visceral poes. Effects of the cerebral cortex on
cardiac Activity. Humoral control of Cardiac Actiyj effects of electrolytes: K& Ca?* ions,
effects of neurotransmitters, effects of hormonEsyroxine, insulin, Gonadal hormones,
Adrenaline and nor adrenaline. Heart Rate balaAdaptation to abnormal environments,
metabolic rate and temperature regulation

BCH 201: Basic Biochemistry(3 Credits)

Chemistry of amino acids, amino acids as builditacks of proteins. Reaction of amino
acids. Properties of peptide bond. Levels of vizztion of proteins. Reactions of proteins.
(b) Chemistry of sugars. Storage polysaccharides;tions of carbohydrates. (c) Chemistry
of fatty acids, tryglycerides classification ofitg. Chemical reactions of fatty acids. (d)
Chemistry and functions of Nucleic acids. Biosw#ils of nucleic acids. Protein
biosynthesis. (e) Chemistry of vitamins and coerzym Vitamin deficiency diseases. (f)
Immunoglobulins. Intracellular localization of gmzes. Properties of enzymes. Enzyme
kinetic and inhibition; co-enzymes and cofactor§lycolysis Tricarboxylic acid cycle.
Oxidative phosphorylation and Hexose mononphospkiatmt. Membranes and transport
Glycogen synthesis and breakdown. Oxidative deatioin, transamination and urea cycle.
Degradation of amino acid. Synthesis of fatty scidxidation of fatty acids. DNA
replication and transcription: protein biosynthesigl regulation. Cholesterol: Chemistry,
synthesis and breakdown. Biochemical basis of basraction. Drug metabolism. Mineral
metabolism and role of calcium in bone formatidntroduction to Nutritional Biochemistry.
Review of general biochemistry; Chemical elementsl @¢he periodic table; electronic
configuration; electronic orbital; valence of atgriges of chemical bonds; metals and non-
metals; acids and bases; Lewis conception; Carkp®,hybridization; the tetrahedron and
covalent bonding; functional groups; water andsgscial properties. Introduction of the cell
and hierarchy of organization of living things: n@oolecules, organelles, cells,
Metabolism, Enzymes, Hormones, Biochemical degradst Detoxification, Biochemical
techniques in disease screening and detection;sfissnt of toxicant in environmental
media etc.
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MLT 201: Introduction to Medical Laboratory Science (3 Credits)

Introduction to the various branches of medicabtabory science — Haematology, Blood
Transfusion Science, Medical Microbiology, Pardeig, Immunology, Clinical Chemistry,
Forensic Science, Histopathology, Histochemistryirodgy, Mycology, Exfoliative
Cytology, Laboratory Management

MLT 203: Introduction to Immunology (2 Credits)

Immunoglobulins — structure and function, generghaization and assembly, classification.
Antigen-antibody interactions. Phagocytic cellfiemo-taxis and effector function of
macrophages and granulocytes. The complementnsystamoral immune response, cell-
mediated immune response.

MLT 205: Clinical Laboratory Posting | (3 Credits)
The objective of providing practical training is to

I. Create confidence in the students to work outside training Institution by
developing practical skills pertaining to laborgtonanagement and diagnostic skills
in the field of haematology, blood banking, clidicaemistry, medical microbiology
histopathology and cytology and ensuring laborasafety and quality assurance.

ii.  Create necessary awareness regarding use of vayiees of diagnostic equipment,
particularly sophisticated ones which are usedhia field of medical laboratory
services.

iii. Develop appreciation regarding size and scalepefations, environment and other
related aspects like value of team work, interpasibeelations and professional ethics
in the field of medical laboratory science.

MLT 207: 