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1 Introduction

Department of Medical Equipment Technology (MET) at CAMS Al-Majmaah
offers Bachelor of Science (BS) degree program in Biomedical Equipment
Technology. Biomedical Equipments Technology is an interdisciplinary field
which not only integrates fundamental scientific knowledge with medicine
and biology, but also stimulates the interaction of engineers from all of the
traditional disciplines. From its early days focused on the development of
medical devices, biomedical engineering has developed into an area of
extreme breadth and diversity. Biomedical Equipment Technology Bachelor
may work to develop biomedical instrument, write software to analyze
medical data, or may choose careers in the medical device or biotech
industry, might further continue on to pursue an academic or professional
degree. Additionally, our graduates will have an understanding, appreciation
and motivation for ethical responsibility at all levels (individual,
organizational, societal) as well as an appreciation of the importance of
lifelong learning.

2 Department Vision

Creativity and innovation in teaching medical devices technology, establishing
local and national partnership and contribute to scientific research
internationally.

3 Department Mission

To qualify distinctive and innovative competencies scientifically, skillfully and
behaviorally in the field of medical equipment technology, and providing
community services through an advanced academic environment.

4 Department Goals

= To provide students the education needed for a rewarding career in
biomedical equipment technology

» To educate students with a solid foundation in biomedical technology
sciences, which makes them highly qualified, nationally leaders in their
specialties and internationally competitive.

= To promote the culture of self and continues learning among students, in
order to be always updated to the fast growing technology development in
Biomedical.

= To equip students with the skills needed for scientific research
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= To provide supports to graduates, teachers, researchers, experts and
consultants.

5 Biomedical Equipment Technology (BMET) Program
5.1 Introduction

Medical technology is becoming increasingly important in health
care. Our educational program focuses on the development of new biomedical
technology for life science research and advanced health care. In addition, to
traditional areas of mechanical and electrical engineering; Students will have
the opportunity to take advanced courses that include medical
instrumentation, biosensors, image processing, signal processing,
instrumentation devices, nano-devices and nano-sensors. It provides a strong
foundation in Engineering science and Informatics that flows smoothly into
graduate studies in Biomedical Technology Sciences. This program gives the
opportunity to students to see the interdependence of different biomedical
engineering disciplines in the development of modern medical devices
Individuals completing this program will be able to work as engineers in the
rapidly expanding medical equipments, and systems industry. Others could
pursue master program in biomedical fields, medical sciences or biomedical
informatics. Using this background to enter any of these areas will assure a
long-term appreciation of the interdisciplinary approach.

5.2 Program Educational Objectives

The BMET Program Educational Objectives (PEOs) provide the
link between the program and the needs of stakeholders as well as a link
between the program and the missions of the university and CAMS.

The BMET program education objectives are:

% Adept at applying their engineering and biological training to solving
problems related to health and healthcare that are globally relevant and
based on ethically sound principles.

% Leaders in their respective careers in biomedical engineering or interrelated
areas of industry, government, academia, and clinical practice.

% Engaged in life-long learning by continuing their education in graduate or
professional school or through opportunities for advanced career or
professional training.
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5.3 Student Learning outcomes

The BioMedical

Equipment Technology program adopted the ABET

technology accreditation commission (TAC) general criteria student outcomes.

5.Program learning Outcomes*(PO)

Knowledge :

1.1=a1=K1

a knowledge of the impact of engineering technology
solutions in societal and global context

1.2=a2=K2

an ability to select and apply knowledge of
mathematics, science, engineering, and technology to
engineering technology problems that require the
application of principles and applied procedures or
methodologies;

Skills

2.1=b1=S1

an ability to design systems, components, or processes
for broadly-defined engineering technology problems
appropriate to program educational objectives;

2.2=b2=S2

an ability to select and apply the knowledge,
techniques, skills, and modern tools of the discipline to
broadly-defined engineering technology activities;

2.3=b3=S3

an ability to identify, analyze, and solve broadly-
defined engineering technology problems;

5.1=e1=S4

an ability to conduct standard tests and
measurements; to conduct, analyze, and interpret
experiments; and to apply experimental results to
improve processes;

Competence

3.1=c1=C1

an ability to function effectively as a member or
leader on a technical team;

3.2=c2=C2

an understanding of the need for and an ability to
engage in self-directed continuing professional
development;

3.3=c3=C3

an understanding of and a commitment to address
professional and ethical responsibilities including a
respect for diversity;

3.4=c4=C4

a commitment to quality, timeliness, and
continuous improvement.

4.1=d1=C5

an ability to apply written, oral, and graphical
communication in both technical and non-technical
environments; and an ability to identify and use
appropriate technical literature;
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5.4 Graduation Requirements

In order to obtain a bachelor degree in Biomedical Equipment
Technology, a student has to successfully complete 140 credit hours which

consists of:
Program Structure Requu:ed.-" No. of courses (el FPercentage
Elective Hours

Instituti R . ¢ Required 00 00 0%o
nstifution Requirements Elective 06 12 8.57%
Coll R . N Required 01 02 1.43%%
ellege Requirements Elective 02 04 2.86%
P R . ‘ Required 33 85 60.71%0
regram Requirements Elective 03 06 14.28%
. Required 01 02 1.43%%0

Capstone Course/Project Elective 00 00 0%%

Field Experience/ Internship Required Two Semesters N/A N/A
) i ~ Required 09 29 20.71%6

Others (Preparatory) Elective 00 00 0%
Total 55 140 10020

5.5 Program Courses

The Program courses consists of 30 mandatory courses and 6 elective
courses. The student should select 3 among elective courses. The total credit

hours for the program courses is 90 credit hours distributed as follows:

Curriculum Structure

Required/ Credit
Program Structure Elective No. of courses Hours Percentage
Required 00 0 0%
S q 0
Institution Requirements Elective 06 1 8.57%
2
Required 01 0 1.43%
] 2
College Requirements Elective 02 0 2.86%
4
Required 33 8 57.86%
q 1
Program Requirements Elective 03 0 4.28%
6
Required 01 0 4.28%
. 6
Capstone Course/Project Floctive 00 0 0%
0
Field Experience/ Required Two N N/A
Internship d Semesters /A
Required 09 2 20.71%
9
Others (Preparatory) Eloctive 00 0 0%
0
Total 55 140 100%
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MU Elective Course

SALM 101 Introduction to Islamic Culture 2
SALM 102 Islam and Society Development 2 Student should study any 3
SALM 103 Islamic Economic System 2 out of 4
SALM 104 Fundamentals of Islamic Politics 2
ARAB 101 Arabic Language Skills 2 The student should study
ARAB 103 Arabic Editing 2 any 1 out of 2
ENG 101 English Language 2
SOCI 101 Contemporary Societal Issues 2
HAF 101 F.undamentals of Health and Physical 5
Fitness
The student should study
ENT 101 Entrepreneurship 2 any 2 out of 7
LHR 101 Legislations and Human Rights 2
FCH 101 Family and Childhood 2
VOW 101 Voluntary Work 2

CAMS Elective Course

CAMS 232 Medical Terminology 2
CAMS 233 Biostatistics 2
CAMS 234 Quality of Health Care 2

The student should study any 2
out of 3

MET Elective Course

MET 485 Reverse engineering in medical equipment 2 The student should study 1
MET 486 Medical Equipment Design 2 /2

MET 595 Molecular Sensors & Nano-Scale Devices 2

MET 596 Introduction to Telemedicine 2 The student should study 2
MET 597 | Artificial Intelligence 2 /4

MET 598 Pattern Recognition 2
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Program Study Plan

Type of
q » . requirements
Level (ST Course Title R‘E}“"F dor i IC{redlt (Institution,
Code ective ours College or
Department)
PENG 111 | English (1) for Preparatory Year | Required 8
Level : . R e > Deanship of
elve PMTH 112 | Introduction to Mathematics (1) equire Preparatory
Pf%M Computer Skills Required 2 yeat
PSSC 114 Learning ancélglc;;nmumcatlon Required 2
PENG 121 | English (2) for Preparatory Year | Required 6
PENG 122 English for Medical Specialties Required 2 )
Level PCHM Deanship of
5 124 Introduction to Chemistry Required 2 Preparatory
year
PPHS 125 Physics for Health Purposes Required 2
PBIO 126 Biology Science Required 3
MET 237 Basics of Physiology Required 2
MET 232 Fundamentals of Anatomy Required 2
MET 233 Basic Mathematics Required 2 Department
. MET 234 Bio-Physics Required 3
3 MET 235 Bio-Mechanics Required 2
CAMS .
Emergency Care Required 2
231 rgency ~ar 9 College
CAMS*** CAMS Elective Course Elective 2
MU *** MU Elective Course Elective 2 University
MET 241 Applied Mathematics 1 Required | MET 233 2
MET 242 Physics for Medical Equipment Required | MET 234 3
MET 243 Electrical Circuits Required | MET 233 3
Level - - : Department
4 MET 244 Electrical Skills Required | MET 233 2
MET 245 Computer & Systems Required | MET 233 2
MET 246 Bio-Materials Required | MET 235 2
CAMS*** CAMS Elective Course Elective 2 College
MET 351 Applied Mathematics 2 Required | MET 241 2
MET 352 Basic Analogue Electronics Required | MET 243 3
Level MET 243
5 MET 353 | Medical Electrical Measurements | Required 3 ReEi
MET 244
R, . . MET 241
MET 354 Basic Digital Electronics Required MET 243 3
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Biomedical Mechanical

MET 355 e Required | MET 242 3
MET 356 Computer Programming Required | MET 245 2
Medical Analogue Signal : MET 351
MET 361 Seeasd e Required e SED 2
MET 362 Auhelidse Sl AEI I Required | MET 352 | 3
Electronics
Advanced Medical Digital . Department
Level
p MET 363 Electronics Required | MET 354 3
Electro Mechanical & Pneumatic q
MET 364 euama: Required | MET 355 3
Advanced Medical Mechanical ;
MET 365 SeEmaTh Required | MET 355 3
MU *** MU Elective Course Elective 2 University
MET 471 | Medical Digital Signal Processing | Required | MET 361 3
. . . . MET 362
MET 472 Medical Electronic Equipment Required 3
MET 361
: Department
Level | MET 473 Medical Imaging Systems Required | MET 355 3
7 i i MET 365
MET 474 Medical Equment Management Required 2
& Maintenance MET 364
MU * * * MU Elective Course Elective 2 o
) University
MU MU Elective Course Elective 2
Computer Applications for .
MET 481 Seredlics] Syeiame Required | MET 356 3
MET 482 AeivEiEEe) SelEsl e ing Required | MET 475 3
Systems
Optical & Laboratory Medical . MET 242 Department
Level [ MET 483 . uired 3 P
8 Equipment REE MET 472
Advanced Medical Electronic ;
MET 484 e et Required | MET 472 3
MET *** MET Elective Course Elective 2
MU MU Elective Course Elective 2 University
_ _ MET 473
MET 591 Project Required 2
MET 484
I . . MET 482
MET 592 Digital Image Processing Required 2
MET 471 b
epartment
Leg"el MET 593 Control of Biomedical Systems | Required | MET 363 3 P
MET 594 Safety in Hospital Required | MET 482 2
MET *** MET Elective Course Elective 2
MET *** MET Elective Course Elective 2
MU ¥k MU Elective Course Elective 2 University
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5.6 Courses Brief Description

10 a5 oiall 63,231 Ak
231 CAMS

ts) shall dlic oA
Emergency care

4ty 1) el Gy da

232 Y 1l Gl bl

i) Sleluli2) ] + (5 ki 2( e

3 Rl (5 sie

This course includes teaching the
methods of dealing with critical clinical
cases. The student should know how to
diagnose these cases, give the first aid
procedure and call the ambulance in the
proper time.

alaly il i )Rl e Caag
s b 4gal s o (Sad) e Al da el Ll
leae Jaladll A Gua o0 dalal alla ol dgleall
LY iyl Ge ask Lo maily el
i\g}ﬂ @ ‘LS‘)\}L'“ dlé‘)} ula.mi)“ 9\.9.\1.»\}

) Cundaal

$55231 1o e aall a8
MET 231

Qo i) ;) i) sl dlal) Aurigll

Anatomy for Bioengineering

4 aadV 1) Rall (X AR

el il cdlaidl PBIOL-126

izl Glelull2) ] + (5 ki 2(lee

3 Rl (5 sie

Fundamental human anatomy, spanning major
body systems and tissues including nerve, muscle,
bone, cardiovascular, respiratory, gastrointestinal,
and renal systems. Explore intricacies of structure
and function, and how various body parts come
together to form a coherent and adaptable living
being. Correlate clinical conditions and
therapeutic interventions. Participate in lab
sessions with predissected cadaveric material and
hands-on learning to gain understanding of the
bioengineering human application domain.
Encourage  anatomical thinking, defining
challenges and opportunities for bioengineers.

3yl el Ll () i il
Blanl g iac Yl @lld 8 Loy ) 5 A 5l sl
Sealls sl Sleally 4 sadll Ao 5V g Qlall 5 alaall
Ladl Glage GliSiul oK Sleally o aagl)
Ol Laa auiall 3 el Caline o L (s diala )
Al Ly Gl e caSill AL, dllKia cailds
0 A8 JLaa) aneal) 5 jeaY duaDlall AN 5 4y 5y yud)
alaill e Leall Coy pail 5 clal jall 8 sl @l g0
Ol kil Jlaall 8 4 gad) digl) agh LSy
iyl el baailly gyl ISEY) wands
A sl Al

$55232 10 a5 aall o8

slacy) il g ale ) jiall anl Apdal) Aaighl
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MET 232

Biomedical Physiology for
Engineers

A eV 1) Rall (X AR

oAl Gl llidl - PBIO 126

Bzl Cile Ll 2)1 + Lﬁ)-LU 2(‘5&«:

oAl (5 gia3

This course introduces students to

the physiology of human organ
systems, with an emphasis on
quantitative problem solving,
engineering-style modeling, and

applications to clinical medicine. The
course will begin with a review of basic
principles of cellular physiology,
including membrane transport and
electrophysiology, and then take a
system-by-system approach to the
physiology of various organ systems,
including the cardiovascular,
pulmonary, renal, and endocrine
systems. Throughout, the course will
feature extensive discussions of clinical
conditions associated with dysfunction
in specific physiological processes as
well as the role of medical devices and
prostheses. This course is geared
towards upper-division bioengineering
students who wish to solidify their
foundation in physiology, especially in
preparation for a career in clinical
medicine or the biomedical device
industry

[ SYITBOIPWEN | PPN RIS PYRC ISR AN
g e ¢ S G KU sl e 58 )
ool bl & ikl 5 gl z Ml

alad L) {oalaall (al i) el oy g
o eldall Jall elly 8 Lo ¢ 4 lal) clac Yl caitha g
Cailla g alal alal) gl 3RS 23 ey ¢ A seSI)
il Glly 8 Lay ¢ ansall 3 gl Calidal cliacy)
elacall aall g o KU ¢ 355 ¢ A sl dae Y1

AEVRY 5 Aigal) Al g ponell Linsf (Hlasall g
gl Auhall 3 jea) 2 5 Ladl sy shals Adagi yal)
Al

Of Aadapfine LIl juali Chgu ) jall (Bl 8
Slaleall 8 JIay Ayl &y pedl VL)

SR 5 dakal) 8 561 ) s Lol ) 5 Bn 5l sansdl)
delial

JQ‘M\ E‘}GA.‘ (’"‘MQJ‘; Ul %Jﬁéj;\s}
5l lgall s cladil) alasinl 5 cjladll dilaSg ¢ yal
Aa o Aaaall Aunigl) Aiga A jlaad A 301 ) 5aY)
el oOUall ¢ 4 gaad) dadigd) CWlaa gad ) Haall 12a
S gl Clall Jlae 8 Jeall slae Y1 b dala
4 sual) dndall 3 3yl delin

1o 3005 Rl a8 5233 s

1Rl sl Al cilpaly

233 MET Basic Mathematics
English: _aall L )35 4 el alad) i) s 0 Y
el Gleluli2 Al (s siue 3t Jevel/ 27 year
Operation on Polynomials, Partial | Jlsall ¢ 4 3all 5 suSl dgoall il 3K e dlaall
fractional,. 1 fTri%C)nometricé1 . ﬁlnc?ttlilons, ANy Qe cailday ) Jisall « LM\
b e W S, i

VECTORS and matrices
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dh 233 1o ey ) saall A
CAMS 233

s 9) 9@?\@&& oA
Introduction to biostatistics

English: )_2al) G a1 4al

el 3iledl i)

2 -3lixall Cile L)

3 A (s g

Introduction to Biostatistics provides an
introduction to selected important topics in bio
statistical concepts and reasoning. This course
represents an introduction to the field and
provides a survey of data and data types.
Specific topics include tools for describing
central tendency and variability in data; methods
for performing inference on population means
and proportions via sample data.

Made ig ol slanyl b dadie
Aplasy) apladl G o5l dala aul sl
o) Sane Gladl 13 Jie @hidly dsal
Jadiiy bl ) i 5 llall Laasa a3y Glasall
L3S al de il Caag) clgal Badaa aual se
e QYY) oY Goh clildl 8 ol
ULl =3 gad e i g IS dalu gl

85234 0 ey kAl A

A el : il o
Bio-Physics

234 MET
English : Jdall G pxi 4x sy el Gl ki)
3:5adizall Chle Ll 3 ool (s g

This course implies the concepts and

experiments related to applying physics in | <
P PDFRE P SilSae Ao agylill Aul il gaaliy  daphll bl

Gaaly WS Ak el @okll ey dsdl palliad

medical sciences. The theoretical study

L34l aeall g 4l Claull e il T3 5 sing

focuses on the special practical practices Tt 5 <l 5 o sy gl it Lmf il

relevant to the mechanics and the
characteristics of substances and all the
physical measurement methods. The course
also studies kinematics, sound, light and
electromagnetic and their application. The
course also provides an introductory study
on the basics of radiation and radiotherapy.

i) Sl Loyl 58l Jady s \gilisalas
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S5 235 1o ey aall &8
235 MET

4 gaad) LGiGal) ;) 20l
Bio-mechanics

English:__gell 5 42l

e Vel Sl (allaial)

2:Credit Hourssaisall clelud)
(2 Theory + 0 Practical )

3:Course Level_iall (s siue

The course provides an overview of
musculoskeletal anatomy, the mechanical properties
and structural behavior of biological tissues, and
biodynamics. Specific course topics will include
structure and function relationships in tissues and
organs; application of stress and strain analysis to
biological tissues; analysis of forces in human function
and movement; energy and power in human activity;
introduction to modeling viscoelasticity of tissues
(including an ADAMS modeling laboratory).

(bl Limall ISl 55 (e Aale dnal salall o2 o363
gl A ISl Ll ASaSall al 53l
Jadiin 3aoaall salddl e gimge Agla¥l Subiall
Guhis elacVly dawll 3 clidall Ak, A<
& sl dalady ol saal) AaiiS JLais¥) Julas g Sleay)
Llall b i, dally ¢ gluady) A4S sy il
Al L) dawsi¥) A3l dadal 3 dedie gl
() L350 ADAMS

S5 2471 1o a5 el a8
241 MET

1 Al clpudaly ) 1y jiall and
Applied Mathematics 1

English: )_2al) G x5 42l

MET235 :_all bl llaid)

2 -3ixal) Cile L)

4'h level/ 2™ year: ) idll G siue

Function rule, the graph of a function,
composition of functions and characteristics
of functions, Differentiation and higher
derivatives, Integration, Differential
equations, First order DE, Second order DE

oaibad g S 5 Allall Sl sl g ¢ Al Bacld
A A al) (g () As Ll (e ALl

S5 242 10 a5 8all o8
242 MET

Adall 8560 £l ) Jial o
Physics for medical
Equipment’s

English :__aall Ga i s

234 MET:__iall il callaial)
Bio-Physics

3 padizall Cale L)

4 )84 s s

1-Forces effects on our bodies.
1i- Mechanics in our life.

effects

applications in medical diagnosis.

1i1- Fluids in our life and bodies and its affect in

our health.

iv- Uses of heat and cold in our life

v- Nature of light, eye resolution and
accommodation

vi- Nonionizing Radiation and its biological

vi- lonizing Radiation and radioisotopes and its

A e sl His -]

Lilba (S lSalSdl 22

Ll G385 55l all alaai) -3
LSS5 Gaall Llat e guall dapla 4

o> sl la il el -5

ol Ganisil b clelady) aadiu) -6
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10305 kel o8 243 4i< Al S 93 1y iall o

MET 243 Electrical Circuits
) s, 43lEnglish il sl QsdIMET 233
sdaaizall Cile b3 oyl (s st

Introduction to circuit analysis, Study of | 058 4estialls lalls sgall il )3 ¢ il sall ale b dasia
voltage, current and resistance. Ohms law, | duasi  JLills agall gl 5 ol 8 48l g o jaillea )

power and energy. Kirchoffs voltage and sl sl e il glaal)
current law. Measurement of current and | « sl b ylas adisadl i gall LKA 4l Cloa
voltage in a series and parallel circuits. ¥l Jaa ¢ Ay Hlai g cadlaa) 4 ket o5 68 oL
Determination of equivalent resistances in s i e oy S il gall o 8
different circuits, Network theorems — | .3aVs JLl <o pual dilad Al )y Gldlall g SlESall 4l 5o
Thevenins, Nortons,  Superposition  and sy (sl o sajiall Ll il o Jidas
Maximum power transfer theorem. Drawing sl Gl s sl G
the equivalent circuit based on the Network

theorems.

Study of Capacitors, Magnetic circuits and
Inductors. Study the method of analysis to
know the behavior of current and voltage.

Series and parallel AC circuits, Study the
method of Analysis.
Series Resonance Parallel Resonance

S8 244 10 a5 )l a8 Al S g ) ol
244 MET Electrical Skills
English : dall G pxi 4xd MET 233 : il Gl callaial)
This course integrates knowledge about g A S Yl e ) ey )l 1

electronic circuits and all the related concepts such | s SIY) Gl sSall aaad Jie L ddag ol aalidll
as identification of electronic components, reading | i sall aseai Al )<l claladall auyy el jdll

and drawing electrical schematics, designing Ol glae) ) Lead il Caag 5 dc suladl)
Printed Circuits Boards (PCBs). The course aims | 4, sl <l 501 Calisg alasinl yie sas Llee < jlga
also to give students good practical skills when il o apeaill gl SURY) Gl
using various hand tools and test equipment. CAD A 138 (je aga 5 3a L

software is also an important part of this course.
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852450 a5 sall 8
245 MET

Y g AV sl ;5 aal) s
Computer and Systems

English :_gall G )35 4l

MET 233 :_dall Glud) callaial)

9 -3adiaall e Lol

4: 8l 5 sive

Introduction to Computer Fundamentals,
Information Processing Cycle, Types of computers
systems, Computer Organization, Computer
hardware-RAM,ROM,CPU, Installazation,
Assembling, Troubleshooting Computer software-
System Software, Application Software, Functions
of operating systems, Popular Operating Systems,
Computer Memory, Input Device, Output device,
Storage Device, Types Networks, Internet and it’s
Applications.

(e slaall dadlan 5 ) 90 e smlaldl bl 8 dasia
& 58I £ il e pulall adat g ccanl sall alai o) il
cqand (i) ¢ S pall Aallaall 3as g (o gulall

plas (@il 5 o gulal) ikt clac Y1 &Sl gl
Shen AV Slens sl dusnill alas g Janidl)
i Y g Sl )l ATl Slen s ozl AY)
AL

$5246 10 3e5 Al G
246 MET

A g 3 ga 1 il au
Biomaterials

English: _sall (a5 42

e Vel Sl (allaial)

2:Credit Hourssacizall cile L)
(2 Theory + 0 Practical )

4:Course Level il (5 siua

This course focuses on biomaterials and their
applications in medicine.

The course covers various types of biomaterials
and their uses in the replacement of organs.

The course also focuses of the properties of
biomaterials as well as their interaction of human
tissues.

Materials synthesis and characterization of widely
used biomaterials also covered.

An introduction to bio nanomateials also taught in
the course.

The topics which are covered are

Biomaterials classification, biocompatibility,
metallic biomaterials, bioceramics, biopolymers,
biocomposites, bio nano materials and their
properties.

o s 8 Ll 5 Lyl 315l le 5 Jaal 158 3% 5

A ganll o) gall (pe dilina g )il R 128 iy
sl Y1 Jlainl ilgilaladiin

06 Dhad Ay gaall 3 gall (alliad Jelia)) ) jiall 134 S 5
Aol Al pe elelss

L gl 2 gl G i 3l gall (a5 jiall 13 iy
ol 5 i e daniindll

sl g ) gal dadie e Lial ) il 128 (5 sing
SRl 138 Lgphiy ) Cile guia sall

Aianal) 2ol 3 palle (5 gunl) (381l e panl o) gl iy
2\73}:\;1\ J\}J\ 62\7!}:\;.“ Q\)Agl),\l\c (5}.4;1\ nﬂ:m\)d\‘
loalad 4 galdl Ul 3 ga ¢ 4S )
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S 351 10305 Al B
MET 351

2 Al cilualy ) ;i) and
Applied Mathematics 2

English:__aell L x5 4l

MET 241: 8l Gl allial)

23 lixall Cile L)

5thlevel/ 37 year _iall (s siue

Knowledge and understanding:

The course enables the student to:

al- Practice of solving differential equations
a2- Acquainted with the different
classification of equations

agdll 5 48 2l

Qlall Sy aalally

dlialail) caleall da b jlae-)

YAl (e Adlide Gliial Je o el o

S5 352 o ey Rl o8

pala] Alila il 9 5Y) ;) iall and

352 MET Basic Analog Electronics
English :_adl (s )35 4al MET 243 : il it callaial)
430l cile L) 5 18l (5 g
Semi-conductors theory O La gall sleil Ay

Diodes

A8 lalanall

Diodes applications

Al Glalaall cilanhs

Bipolar Jonction Transistors “BJT”

aaall Al )y g 33l il

BJT applications il A0l <l g 330l Cligdas
Field Effect Transistors “FET” D) Jlae <l g 330 )
FET applications D) Jlae il e g 330 ) cladas

Transistor as Amplifiers

Gl HLE) GladinaS <l giw 3l il

Biomedical Applications of transistors

gl daall (& ) s 33l lialas
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S5 353 10 e kall ad
353 MET

A Aoy S bl ;) il ol
Medical Electrical Measurements

English :_gall L )35 4

244 MET, 243 MET :_aall Gl callaidll

3: Credit Hours saaizall cile Ll

5 : Course Level il (5 siua

This course offers from basic electrical
measurements, basic electrical components
measurements and basic electrical measurement tools
to basic electrical techniques used for measurement
of some physical parameters.

To review Units of measurements, emphasizing on
SI units and electrical units, Errors in measurement
their types and propagation of error.

To familiarize with measurement of electrical
quantities voltage and current using Electrical
measurement tools like Analog meters, DMM,
Oscilloscope etc.

Application of Oscilloscope in electrical
measurements.

To know various techniques used in measurements
passive electrical components of resistance,
capacitance and inductance.

Description of various types of DC and AC Bridge
Circuits used in measurement of R, C & L, their
advantages and disadvantages and derivation of
formulas.

Introduction to physical transducers / sensors and the
techniques used to measure some physical
parameters like stress, strain, pressure, temperature
by electrical signal conversion. Resistive, Capacitive
and inductive types of transducer for measurement of
some physical quantities.

1l 5eSI) CLulall Adlall (oaluall ) jaal) 138 138 o33,

<l 931 5 A1 il oSl el Al oSl g Al
il Aaadtioal) Al Al oSl culiadl) dauluy)
Aoalall Gilalzall paxs

Clas ol g ST laa g dald ¢ ulisl) Clas g yoal jaiind
sl Ll g Lee ) il Qulll 8 eUas g iily yeS))
DLl 5 agadl Al 5eSl el Gl e iyl
skl gl i 30l eIl (il <l gl aladialy

& as) I DMM il

Al eI Ll (8 a1 Baadas

Al sSall (el Aeadiusal) byl Calidg 44 yas
aall g daidl 5 e glaall e dglad) 400 Sl

R (ol 8 daniiunal ) gusal) (e dilide £ ) 53 Ciag
Y alaall BlELE 5 dlgrsie s WL 30 «C & L

Ll 5 laiiay) 5 jeal / duald) Zaall Y saad dania
clga¥! Jie Lalall Glalzall ooz (sl daadiil)
LY disad Basb oo 3ol pall A 3y larall 5 yigill
bl Jgma g e in s Amadly g )5 gl Al S
Al 5l ClLasl Glan
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2 3a0s Rl a8 ) 4S5 354 sl Ay il g il - ) al)

MET 354 Basic Digital Electronics
oAl G yxi 43lEnglish MET 2;3‘)»& g il MIEIL 250 =
Bl Cile il 3 s (5 glua 5
This course focuses on the basics of il g S Gl e Rl s S,

digital electronics which starts from Number iy ks adlisall 2 oS3l g ) 53l g panall alaill A )
system and different types of codes- Gray plaiuly hpwdll gl e dokis Jall sl
code, Excess 3 code and alphanumeric code. Addhidl Gl Cag S ki Ay Jall
Basic theorem and properties of Boolean DSl (Gl caalall cadalisall il sall Al
algebra, Demorgans Theorem. A (e JLERY) il 3 ¢ 2 sV
Simplification using Boolean algebra, SOP
and POS forms, Karnaughs Map and Lo b ila ya el cdgaall il sall A
Different Logic gates. Ghalaall cdal Y dasse camdly 2l 7z s i
Study of Combinational circuits, Basic Leel ol
adder circuits, comparator, 3 to 8 line
decoder, 8 to 3 line encoder and Multiplexer
circuits
Study of Sequential circuits, Flip
Flops — SR, JK, T and D. Basic functions
and application, Master and Slave Flip Flop,
Shift registers, Simple problems Ripple
counter and Synchronous counter

S5 355 10 a5 ) _aall o8 LSl A 3 g ¢y i) and

355 MET Biomedical Mechanical Equipments
English :_gell G )35 45l MET 242:_aall i) callaiall
3r3adizall cile Ll 5 ol (g gt
e Blood Pressure Measurement ( Non-Invasive) (D) ) pall o (il
e Blood Pressure Measurement ( Invasive) (o) pall Lo (1l »
e Vacuum Pumps and their Types el sl s gl 8 Dlaias e
e Suction Apparatus il lea e
e Types of Patient Beds and Operating Tables Ll J sl 5 (oam yall 5 sl g 53l @
(Mechanical, Electrical, Hydraulic, Electro- (RS 55 5 5eSI A5 el 5 Al yeSU) 5 ASlSall)
hydraulic) A panl) Sl (8 (e a LeS alasll 5 COLaal) allai o
e Musculoskeletal system as studied under Uae (pialed 1) ava o das VT (e AL @
biomechanics QUSJU ‘)}M‘
e Examples of simple machines in human body: i elas A g g e Jlaii¥] calga Yl o sal Lalladl) L)
Levers, Wheel-axles, Pulleys ’ o - e el
e FElastic Behaviour of materials Stress, Strain = e
. . i i Leilandat g 4y ) paia¥) Adalea ¢ il iy ddalac e
Elastic moduli ety Rl A da)uﬂ o )J ° .
(Venturi Meter) e 5_ s
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e Fluidics Bernoulli’s Equation, Equation of
Continuity  and its applications, Venturi
Meter

e Poiseuille’s Law

e Pascal’s Principle and its use Fluid Flow
(Streamline and Turbulent), Reynold’s
Number

e Viscosity of fluids

(Poiseuille) ) 5 58 o

L) @) gall (3037 8 ailaladiind 5 JISul fae o
j}iﬂ)ddﬁ}‘(g)w‘}

BEPWEEGS B

$85356 0 s okl A8

() s Aaa a1 jaal) aud

356 MET Computer Programming
English :_gall L 35 42 245 MET :__fall Gilud) callaial)
23l all Cile L) 58l (5 giua

Introduction to Programming Languages, Data types,
Variables and Operators, Structure of C Program and
its Input and Output functions, Control structures-
Conditional and Looping Statement, Sample C
Programs, Pointers, Structure of C++ and its Input
and Output functions, Sample Programs in C++,
Database Programming concepts, Introduction to
ORACLE , Sample Query Application, Database
Utilization for Patient information PACS Database
Software Applications of using PACS software

<l pariall 5 ULl o) 53l 5 eyl Al 8 dasia
sdaayl by 5 C el dS s clileall
cclilall 5 A il ladaill caSatll JSLa ) HAY)
3+ + C b JS 2l el «C geal g e ALl
o+ C ol oo Akl ¢ Z)AY) 5 Jaay) Cailhs
Ce Aadia («Dllall 2 8 Aas p aaalia
ceainy) (ubi e e SMaiu¥ORACLE
el Cilagladdl PACS bl sac aladiu

SS361 o5 o aall &)

MET 361

Aliail) dgalal) 5 LY) Aadlaa ;) jiall and
Medical analog signal processing

English :_aall (i 45

el Gl Ll
MET 351 + MET 352

9-3adinall e Lol

6 1o 3all (5 sia

Introduction, Signal Classifications, Signal Operations,
Singularity Functions; Linear time-Invariant Systems and
Convolution; Correlation; Fourier Series and Transform

for continuous and discrete time signals; Medical
Applications; Laplace transform and applications;

tCclanlat g dale Aadia ) aall 138 & OOl oy
Jsall 65 LaY) cililee aalai¥) g cl HLEY) Culigioas
salanly) ¢ Lia ) Al Adadl) dadasly) e3LE)

D8 dasad adlinlaiy ) 5 Aluludia clali )Y
Alapdai s (3 Jy g ¢ag yull 5 adaiiall

85362 10 05 ) aall B,

Aadiia Ayl ALLaT il gESY) :  jiall ansd

362 MET Advanced Medical Analog Electronics
English :_gall (s i 43l MET 351 :sall (aibud) Callaial)
3:daaiaall Cile L) 6 ;) sall (5 gina
1- Presentation of the operational amplifier. csledd) SEA) (e - ]
- Parameters of an Op amplifier. glal st“”. Glales -
cbend) Sl 6 gl -

- Defects in Op amp.
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- Ideal operational amplifier.
- Comparison of parameters of Op amp.
- Negative reaction (or reaction against).

el eall adcadll -
Aleall Olad ) lalaa o &5 Hlaa -
(Sl =i oy of) o) Jadll o -

2- Linear applications of an Op. Amp.

- Classic assemblies.
- Special assemblies.
- Active filters.

Addeal) ol pSall Adadl) culsplatli - D
A i all -

Aaldll il sall -

il ilad yall -

3- Non-linear applications of an Op. Amp.

- Logarithmic amplifiers and anti-log.
- Circuit multiplier and divider circuit

Agleall ) HSall Adadl) ye chlgylail) - 3
Ay jle ol liall g dpay jle ol il Hu<al) -
Lanlall i) gall g dseLiaall yi 5alf -

- Comparators. el ‘u ‘)Lij: )4: jj: -

- Oscillators (or signal generators). Al it ) clameall 2l pal) =

4- The voltage regulators. o o J«Ai\ Gilalaic 4

cA/DandD/ A 1t A e o) (A/D) bl ) 4 ) e SILEY) Y saa
e an converters. (D/A) s

5 - Applications in the field of medical
equipments.

Al 8 3eaY) Jlae 8 Cilinlss 5

$85363 10 s kall ad

il dyda dpad ; il i) ¢ ) Jial)

363 MET Advanced Medical Digital Electronics
: 2 2 55354 1 kel Gl allaial)
: f izl
English :_aall (8 354 MET
3dainall Cile L) 6 1l (5 giua

This course focuses on advanced digital electronic
circuits, including:
e The architecture of microprocessors and
microcontrollers.

e Introduction to assembly language
programming.
e Processor interface with memory.
e Input/output interfacing techniques.

e Applications of microprocessors in
biomedical instruments.

e Architecture of a specific 16 bit processor.

Ao 5l A I a0 A5 e sadl 138 S
ey b Lay casiiall
NS5 Sl 5 8 llaall alaiil (Sl @
L ) 16 50 (pae 80 el kil JSuell @
coendll il daadl idedie o
Aol a3 SN Jua s o
(Sl Al /oAl mlladll Jua 55 ciliss o
Al 5 36a ) 3 dagal clalled) Cilipls @
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$364 10 a5 Al &,
364 MET

A 5 5 ASlSia 9 ¢S 83681 < saal) o
Electro Mechanical & pneumatic
Equipments

oAl a3 43lEnglish

oall sl Qi35 MET

saadaall ileWdiCredit Hours:3
( 2 Theory + 1 Practical )

Uil s siwesCourse Level:6

This course focuses on
Electromechanical Energy wused in
biomedical technology. It includes the
design, construction and performance of
electrical machines in medical
instrumentation. It also covers
Transformers, DC machines, step motor,
single phase AC machines, special
motors and drives systems. Application

to biomedical system is also covered.

The course covers the energy
concepts  energy  systems. The
conversion electrical to mechanical

energy. AC and DC currents. Single and
Three Phases of AC. The design of coils
and transformers — step up and down.
Basic concepts of machines and their
construction. AC, DC motors and
generators are covered.

The role and application of
transformers and motors in medical
equipments are also focused. Students
will practice the working of the coils,
transformers and machines in the
laboratory.

8 Raainnd) ACplSha o 56 A8 e ) jadl s S
YY) el el g ppanal Jadi g Ay goall Al L 5l 533l
YY) 5 Y saall ok LS Ayl 5 3ea) 3 4L 5e<)
DCisha djna ¢ ¥ ¢ 55bIAC s el @l
alall alail g Lagl sy dualal) S jadll 5 3asl
gl

U i el 138 aiy Jsad 28Ul aalia 5 6L
A B ) A8 S <55 AC SDC Al
2yl &g saaly Ads e o) @l aaal sl e
Y saall s, Sl Leily @Y Lulad) anlad)
L, il s DC 5 AC .

S ol 5 Y gaall Balaiy )50 o Ll i) 138 S 5
il Jee djles Al o gine Aulall el
il 8 YY)y Y el
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$55365 10 a5 il o8
MET 365

Aaaiial) 4SulSeal) Adal) 3 3gaY) ¢ ) jiall au
Advanced medical mechanical Equipment’s

English :_gall L 35 42

el il bl

3: Credit Hours saaizall cile Ll

6 : Course Level _iall (5 siusa

This course focuses on studying the mechanical
and electro-mechanical instruments used in a
hospital.

The course covers utility, design and principle of
working of these instruments.

The course will provide hands on experience of
the instrument and its operations.

Some of the instruments they will study are:
Biomed. Mechanical Instruments.

OT Table & Patient Bed , Suction Apparatus
(Aspirator), Suction Regulator, Infusion pumps,
Water Distiller, Blood Pressure Measurement,
Tread Mill, Dental Chair, OT Light
Sources(Pendent & overhead cold light source),
Humidifier, Nebulizer

Biomed. Mechanical Instruments- 2

Sterilizers (Autoclave, Hot Air Oven, EtO Gas
Sterilizer), Infant Incubator, Spirometer,
Ventilator, Anesthesia Machine, Heart Lung
Machine, Intra-Aortic Balloon Pump, Dialysis
Machine , etc.

3l el 5 AKSaall l a1 Al a e jaall s S 5o
el 8 eriiaall Al

5 038 Jae fase s aranai g 5ala ) jiall Jady

Lelee ok 5 ¥ e dlee 558 jiall o35,

(ot oo Al oY) ey

LSSl &l oY) da g

phie ((auzadl) il Slea G el yiyms OT Ul
caall Jaria (el colyall jlaiall ey yuill Cildiiag g dai
OT & suall sobiaa s Jaul) s S dindae Alaal) 52018
333 ¢ pall b s

2-l 92V ASSall e

GEY) 20T Sle cla olsn ()8 5 o BIS 5 5Y) piial)
¢ oo binall il 5 (i) Guliie caana I Liala ¢((aixall
Al ¢ e Jala sl Adian 5 ) 5 el A1 ¢ jpassl) A
A I G
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S 471 1o 3a 5 Rl a8
471 MET

Adal) 408 ) ) LYY Aadlase ;) il an

Medical Digital Signal Processing

English :_sell L 35 45

MET 361 :__all Gl callaial)

3-sadiadll e Ll

73))“‘(5}1““

Introduction to Digital Signal processing system.
Representation of continuous time signals by its
sample-Sampling and Quantizing of signals.
Decimation and Interpolation, Discrete
Convolution and Correlation. Spectrum of
Discrete time signal. Discrete Fourier Transform.
Properties of Discrete Fourier Transform.
Decimation in Time Fast Fourier Transforms —
DIT-FFT Algorithm, Decimation in frequency
DIF — FFT Algorithm

Basic Principles of Z- Transform, Z-transform
definition, Region of convergence,

Problems on Z — Transform, Properties of Z —
Transform. Inverse Z transform, Relationship
between z transform and Fourier transform.
System analysis using Z — transform,
Realisation procedure for Digital Filters FIR and
IIR filter Design

Multirate Digital Signal Processing

LYY Jiad Al ol LaY) dallas oUai 1) dedia
O e 3] die ) Jalss IS5 6 Aleal gial) dsia 3l
<l Lay)

Cada Ll ¥ g dloasiall o) gV geelacinly) § J) 3aY)
5 Jhatiall Fourier Js sai dloagiall duia 30 <l LEY)
JIFAY) ¢ a ) Juadiall Fourier diss3 (& J) )
FFT —DIT4 ) o5 2258 4

dahia 7 Jasad iyt ¢ Z dasad puliY) (g3l
ooyl

Jisad (usSan 7 dasat pailiad ¢ 7 a3 8 JSLAs
Fourier disxis Z Jisad (w4l (Z

¢ Z S5t phasinly pUail) Jolas

TR 5 FIR 4 5l il pall e

el I ol LaY) Aallas

DSP liplas

DSP Applications.
S5 472 10 3a 5 il 8 A5 g SSIY) Al 5 32 B Latka y jiall aul
472 MET Introduction to Medical Electronic Equipments.

English :_gall L 35 42

MET 362 + MET 361 :__iall Gl callial)

3-sadiaall e Ll

73))“‘(5}1““

Overview of the biomedical sensors

Origin of bio-potentials and their parameters
Introduction to ECG, EEG and EMG
Analyse of biomedical instrument: amplifier,
biopotential electrodes

Aale 3 lai aual 65 o)) allall (Sl 138 JDIA (e
Lee) sl Calitag 4 gaal) dpdal) cilubaall - ;e
Lo Al Cilalaall 5 4 o) ol LEY) jolias -
EMG ¢ Ll EEG «alill (ECG Jashaill ans 53 gl -
Alaal)
Gl oS i 4y ol ddall ilamally 45 SIYH i sall Jalasi
.. i) Al i) ol jLay)
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S5 473 10 305 Rall B
MET 473

bl gaatll A ;) Al ol

Biomed. Imaging Systems

4 30559 English: el Gy 431

None :_sell Glad) Callaidll

3 3 hours (2 Theory + 1 Practical):saaisall Clelud)
(e 1+ ki) el

&bl s sivall 7th Level: gl (s sive

This course covers an introduction on biomedical
imaging. It covers also basic principles of Ultrasound
imaging, sound waves, basics of ultrasound
instrumentation, Doppler ultrasound physics and
Doppler imaging. It also coves an introductory basics
of radiation interaction with matter, X-ray production
and properties, X-ray tube design (stationary as well
as rotating), fluoroscopy and mammography.

i sl Gl el dasia il 138 Lk
tsokan il (358 i pally s pual il Liaf
g guall (558 =) 5a¥) 3 jea) Glanlad @ pall Cils sall
Slanlis) Liay) oz s el Jlign allai g Hlsa 6l
L3y Galliad ol ald) ge ZadY) Jolis 8 A
s(gg‘)ﬁ\ﬂ\j iuu\) L) AW sl araral il
_(édm Gcl.uﬂ\ gaill g ol

S 474 oy el A8
474 MET

Ahal) 3 3aY) Ailua 9 803) ;) el an

Medical Equipment’s management & maintenance

English :_aall (i 45

il i) ]
MET 365 + MET 364

2: Credit Hours saaizall cule Ll

7 : Course Level il (5 siua

The healthcare technology management purpose is to
ensure that equipment and systems used in patient
care are operational, safe, and properly configured to
meet the mission of the healthcare; that the
equipment is used in an effective way consistent with
the highest standards of care.

Medical equipment maintenance: Inspection and

preventive maintenance (IPM), PM protocols,
Calibrations, corrective maintenance.

Medical equipment maintenance management:
Maintaining equipment failure, maintenance, service
and calibration reports and logs, spare part inventory
and control, application of computers in maintenance
management.

Equipment Control & Asset Management:

Instrument selection and evaluation criteria : policies
and procedures govern activities such as the
selection, planning, and acquisition of medical
devices through to the incoming inspection,
acceptance, maintenance, and eventual retirement and
disposal of medical equipment. Establish an
equipment control / asset number against which
maintenance actions are recorded.

o S o Laaall e Il Lia 15355 ol (30 (2 )
el Ale b Aaadiua) Akl 5 lasall ¢
g Al Anmin A6y play Algga g (Alal 5 (305
Alad 43y Hay Cilaeall aladial oy ol s Lauall e I
Ao ) plaa e a3

PM)) 480 sl lpeall 5 (sl dplall Cilaeall dilua
Aasaill Lluall clyaadll (PM @Y S5 0

Sl s ) e Jalad) dnkl) Culanal) ka5 1)
s ¢ Slamall 3 plaa g deadll g aluall s JUacl)
303 (8 (Y Clal) a5 caSaill g L) odad
Al

i sa¥l 510l g aSatl) Cilana

At el ) g lulans aniill e 35 jeal HLasl
¢ daadal) 3 3ea Y ol g Jadasill o ¢ LAy Jie ddal
aSail) sae oLl Akl Cilaxall (o Galidl) diluall
e o) dilie Ll 4ty Al Clarall J sl /
Al
oy A e 1l Y1 5 g sialdl lall s Cilaxe
Lealasiind g dplal) Clanall b pals sl @l

cUad¥) Calagin) 55k sleadla) 5 cUadl) Caliin
el aat ol ¢ b Sl pand deadlal g
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Biomedical test equipment and tools: Introduction to
some special testing tools in medical equipment and
their use.

Troubleshooting: Troubleshooting methods,
Components checking, Basics of troubleshooting
using layout/block diagrams and service manuals,
troubleshooting case studies.

Safety and Infection control guidelines in hospital
management.

el L 5 Al o el / bl aladioly
500 3 (5 52md) AnilSal Ay il (glaall 5 AaDLL
stiiaal)

ST 48110 a5 kall 3,
481 MET

LY B Y Gualad) cilidat + ) i) ol
Al

Computer Applications for
Biomedical System’s

English :_adl (x5 4l

356 MET el gilud) allaial)

3 sadieal e Lol

812l (5 sina

Introduction to Biomedical concepts,
Biomedical data, Biomedical data acquisition,
Biomedical data storage, Biomedical data
Input-Output Storage, DICOM image format
and types, Image Compressions, Biomedical
Informatics, Introduction to Database concepts
Database Applications — HIS Introduction to
PACS, PACS software for patient data
Organization, Data Structure for Bio medical
System

Ll Glogdadl  peaics pall Gl clulll sk
Al Aogeall Akl closhedl 3RS A gal)
Opall has dMKEly Heall plal dalally
bl el @ Gl dugall dglll dsla gladll
ClisSa e pall Glaslre alati Gl clgilinda
A saal) Al Ay

S5 482 10 a5 ) aall oB
MET 482

daatial) hal) s guail) dalii) ;) jiall
Advanced Biomed. Imaging Systems

4 0 English: o_gd) (535 33

MET 475 :_aall Glud) callial)

3 3 hours (2 Theory + 1 Practical):saaizall Sle L)
(e 1+ ki) dlelu

7:oaall (5 sina

This course covers the principles of advanced
imaging modalities and understand technologies
of different imaging instruments. This course
focuses on 3 imaging modalities including CT,
Nuclear imaging and finally MRI system.

Rodiiall hl) y pecl) Aol b Aedia il 134 bk,
e el 13 38 55 gl dakas "\g'g!’,sﬁaﬂmeejj
ol gl ¢ aLuial y puaill (panaTi g Ralii) A
cralalinall (5 iy paall QU3 ) i) 5 (55 1)
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S5 483 10 je 5 ykall B
483 MET

4 i g A ey Al B3¢ 1 el o
Optical & Laboratory Instruments

English :_aall (i 43

oosall Sl callaiall
MET 472 + MET 242

3: Credit Hours 3xzall Slelud)
(2 Theory + 1 Practical )

8 : Course Level il (5 siusa

This course focus on studying optical instrument
starting by understanding the optical principles,
operation of Clinical Laboratory and Optical
instruments. It covers

Light Microscopy

Absorption Spectrophotometry
Biochemistry Analyzers

Flame photometers

Ion Selective Electrolyte Analyzer
Blood Cell Counter

Blood Gas Analyzer
Chromatograph

Pulse Oximeter

agd UMA (e ledy &y el ol a1 Al 50 e S 5 il 1
85615 A peall ol yiidall Sy oy peadl (salae
b 52 Ay pall

el el e

sl paliaiay) o

Jalai 4y sl elaassll

Celll ¢ g i 5 jeal e

eyl b ) Jlae o

a2 LA slae

pdll &l Slall Jlaa o

L e gillas S o

SV el Sl o

S5 484 10 a5 kall 8
484 MET

daniial) 4 5 <Y Adal) 3 3gaY) ¢ ) jiall aul
Advanced medical electronic Equipments

English: _sall (a5 42

MET 472: 2l bl Cllaid)

3:Credit Hourssairall cile L)
(2 Theory + 1 Practical )

8:Course Level il (s siva

This course focuses on studying several
biomedical instruments including defibrillators,
cardioverters, electro surgical unit, pacemakers
and instrument techniques dealing with
electrophysiological signals like EEG, EMG and
ENG. Cardiac output.

The course covers utility, design and principle of
working of these instruments.

The course will provide hands on experience of
the instrument and its operations.

Students will acquire knowledge on Principle,
construction, working and applications of the
electro physiological equipments. Also the
functioning of electrosurgical equipments and
defibrillators.

35 gaal) Andall 3 jea¥) (pe daall Aud jo e jaall 138 S
ccardioverters «lill ciliag aaii s jeal <lld 8 Ly
]} ilizasi Jana b jead (il o<l Al jall sas g
e A gan) da 5o S ol LAY pe Alalaial) Al < 5
) =l ENGs EMG <EEG

BogaY) o038 Jae ey asanad gails ) jiall Jady LS

55 eay) 33 Jlaxiv) e dlaall 5 508l 5 jaall 138 gau
On sl gandl) 250 5 3 ) o34 4d jra Ol i
ol A 5 cligdail) g Jaall g celidl g dlasd)
U | LA PRS-t S PPN PRVENPLPYR T PRI [EUARSN|

Putie S;J\ 3)@‘}1\ oda Ailua e OUall (oot Sl
Loy
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Handling and maintenance of the equipments will
also be taught.

S5 485 10 35 Rall ad
485 MET

Al 3 3¢ A Lpusal) Aigh) @ 5 il ol
Reverse Engineering in medical Equipment’s

English: il (u yai 42l

MET 472: 2l bl Cllaid)

2:Credit Hourssaaizall Cle L)
( 1 Theory + 1 Practical )

8:Course Level y_jall (5 siua

This course deals with reverse engineering
which consist of design and development of
existing biomedical instrument like ECG,
heart pulse rate, oxiometer, blood pressure
measurement, peacemaker, defibrillators, etc.
The student will replicate the instrument and

Lop sl sl e (A il Bale) ) Rl s sl
pransill (& Cliulal e 58 5 A 5 Aubll 3 Y] udigdl
leie 5 ahall Jlaal) 8 ASaudS 5 36aY) Ganyd dasl)
odd Ol (il Glian (uld Slea clill Lajlads jlea
il Jlea 5l ks Gld Jlea caall oSy
5856 ada Fludiuly lllall a8y W ye 5 sl Uy

test it. Leanid
S 486 10 35 Al G Adal) 3 3¢V apanal ;) Jial) o
486 MET Medical Equipments Design
English :_sall 35 4 a5 Y all Gl callaiall
23aaiaall Cule L) 9 1Rl (5 sl
This course covers software and hardware aspects | sl dmayll s 48 jaY) okl e )58l 138 (5 giny
of a microcomputer system + yadll cadal)
- microgontroller structure o Jeadll Saidl Gl Se -
- operation and control, the organization iaulll y Jugantllp oSatlll -

- interface requirements for a microcomputer
system
- structures and operations of standard hardware
components associated with a microcomputer
system
- Assembly language programming and
structure of the machine codes.
Lab experiments associated with this course
involve
- assembly program development
- digital circuit design
- fabrication
- testing

Faadinedll 5 Al A0 a W) b &Kl Jaaitg <8 -
eaal) cuilal) aUas 4s

A 35S 5 paanill A ol el -
DAl gl daliadl o sl

el Al aladinly el o (S8 -

Ll il sal pransad -

aiall -

Jasy -
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5597 1o e dall ad
MET 591

AU g g piar el ol
Project

English: )Jaell a )35 4l

Al bl kil
MET 473 + MET 484

6:Credit Hourssaaizall cile L)
( 0 Theory + 6 Practical )

9:Course Level il (5 siua

The students in a group of 2 members known as
project group are expected to do a project work in
the department for a period of 15 weeks under the
supervision of a faculty member. The project work
must be related to the field of specialization. The
project either be hardware or software or includes
both within the purview of medical equipment
technology.

The students in a pair of two must register the title of
the project work within 2 weeks of the beginning of
the semester through their supervisor. No two
groups of students can register the same title or a
similar and also the same was not registered earlier
in the University.

The project carries 3 Credit and of practical work
oriented. That is the students will have 6 hours
duration per week to carry out their project.

The project consists of 3 phases of study:

Phase — I: Identification of project area based on the
knowledge acquired during the programme of study
and relevant to the society. This phase includes the
effective resource planning and budgeting for the
completion of the project within the stipulated period
of time. The details of the proposed project work
must be presented to the panel of experts and get the
project proposals approved.

Phase — II: Duration six weeks. During the phase the
project group must design the project details and
start execution of the work. This phase includes the
work of the project on both software and hard ware
simulation, component identification and testing,
calibration etc. The project group is expected to get
the desired results in this phase. The work done

A & 5 ey aldll (] (e e sana () GO ansy
O Gy L owx A gime )t g il 15
O g sodall (Sayy pamadill Jlae (B g il o5
L 519385 Jlae (35 LaadIS ol e Sl Wil s
Akl 3 5eaY)

g sodall Ol sie daaad () e Ao sane IS (o s
P o ol o Juadll Ly o (e sansd P&
pul Ol et (i geaal (Kay Y aaad e
Al (s & 9 i sl Cediie Cpe 5 da sl g 5l
Aadally

Alebs 6 @)l Ly dedins Glels 3 & 5l Jiag
& s I8 dlee

Al ll (g Jal e EOE Lo g g jlall 15 hay s

il g el A jall Jlae asd o A1 Als )
badl dba aaad e Als gl el (g et
Baaaall oyl JA & 5 pdal) 2l 4y sllaal) ) Sall
Y Lanal clgall A Jualdll oda ani Cangg
L) 50

aaai Al ledy alad 6 G, @l dls )
Lol 28l 0S5 5 2l (A el oy & 5 pall Jralds
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during these period must be presented to the panel
for the evaluation as well as advise.

Phase III: Duration Six Weeks. It is the extension of
phase II and the project members are expected to
work on real components and the circuits must be
reproduced in the PCB and the components must be
fixed on the PCB and all the analysis and
measurements to be completed. The finished
product must be ready for demonstration. The phase
III report must be presented to the panel for
evaluation.

After the completion of Phase-III, the project group
must prepare a final project report and submit them
to the department through their respective
Supervisors.

They need to present themselves for a Project Viva —
Voce Examination at the end of the semester.

$85592 10 a5 kall o8,
MET 592

40ad )1l puall dadlaa ;) jial) ol
Digital image Processing

English :_aall a3 4zl

MET 482 :,_aall il callaiall
MET 471

3 szl Cile Ll

9 1R (5 siua

Introduction to Digital Image processing
system. Study of Image types and Image
processing Techniques, Resolution —
Different grey level resolution Dimensionality
of the digital Image, examples of image
Processing System. Image Transforms and
Types. Application of Image transforms. How
it is used to analyze the medical images.
Image Enhancement Techniques and Types of
grey level transformation. Study of Image
histogram Concept of Image compression.
Study the need for Image compression. How
the data is compressed to transmit from one
point to another point. Image compression
technique.Introduction to video.
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2593 1035 Haall BB

4 gual) Adal) alail) B aSail) ;) il s

593 MET Control of Biomedical systems
English :_gall (i 42 MET 363 :_iell il llial)
3r3dizall cile Ll 9 1y sl (5 gia
Introduction to Control Systems: Examples of Aa gida oSl alai - oSadl) ool ATl 1 Y oSail) b daria
Control Systems- Closed-Loop Control versus bl Adlia

Open-Loop Control.

Control Systems Terminology: Control, Plant,
Disturbances, feedback, input-output relationship
and error.

Mathematical Background: Laplace
Transformation- Solving Linear, Time-Invariant,
Differential Equations of first, second and higher
orders Differential equations.

Transient and Steady-State Response Analyses:
First, Second and Higher-Order Systems-
Transient-Response Analysis- Routh's Stability
Criterion- Steady-State Errors.

Block Diagram Analysis of Automatic Control
Systems: input-Output relationship (Transfer
function). Unity feedback system.

Analysis and design of feedback control systems:
Graphical Analysis (Root-Locus Plots), design
objectives, frequency domain specifications, time-
domain specifications.

Biomedical Applications of control systems.
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Safety in hospitals

English :__aall (g i 45

482 MET :__gall Glud) callaial)

2 adiaall el

93))“‘(5}1““

Throughout this course student understand hospital
safety, types of hazards in hospital and their
control, safety principles and stadards, safety
program and insurance.
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595 MET Molecular Sensors & Nano Equipments
English :)_gell ()35 4l e Y el ) Cllaid)
2 sdadizall cile Ll 8 1Al (5 glua
This course covers the concepts behind Slbeall 5 Gl ainaill o) )5 paliall ) 38 sy
microfabrication and the related processes &l Qilel ja) gy yas Leaf B3y Alall
involved. Micro-Electro-Mechanical Systems (MEMS) 4SSall 5 260 5¢S) (5 jieall dalail)

(MEMS) definition and their manufacturing
procedures as well as NEMS and sensors are
also covered by this course. Examples of MEMS

( NEMS)&SstSeall 5 450 5eSU Aa8al) daksl) elliS
Ll e Alial ) jRall 128 a2y 5 ladiiuV) 5 gl

are presented. VLSI and ASIC design flow is Jal e Lead b s Al § 4L HeSl) (5 jrall
also covered. Lab experiments associated with dolesall o ladll . ASIC 5 VLST il 59 asanal

this course involve the use of a layout software e
. . . Lodads sedli y aladst 1 I 3 yal)
for the design of masks for patterning process in | =~ gabie | le skt el g Adai 5ol

relation with the design of MEMS, sensors and i) s 3eal s MEMS i3 Aaiil paal
microsystems in general. Aale Riiay g rall Adaiy)
$85596:0 35 ) _iall a8 a0 ce qhll A Jaaa ) el Al
MET 596 Introduction to Tele Medicine
English ol G X1 Al Rl Bl allaial)
2zl Cile Ll 8: )l (5 giue

Introduction, motivation, and overview; clinical | e ¢4y pudl Slapkaill tdale 3 ki cadlall Aadia
applications; data dimensionality, acquisition, and | J&i §yhy ¢Jigailly cchlilbadl s 5 cculilal)
conversign; transmissign methods (wired, Wireles§); sasall (a5 i ¢ Sutl) oy 51 ¢(ASLOU 5 ALY
ne‘zlworklng, compression; énggmirement %f qughty Gl s fomoal o liel, JlEay) s,
and accuracy; reception and display considerations; Ll GLelill (ie Jimd cad sleola il

data archiving and retrieval; store-and- forward vs. .

interactive; privacy and security issues; potential | ‘O <kl (s ‘d“"“n )il e gyadl 5 da sad
benefits  of  telemedicine, challenges  in | wbdl bl Abii¥) ey o Gudadl) (& Claaill
telemedicine, global telemedicine activities, Tele | 4 laill 3 ea¥) oo bl iy e oo
medicine  results ,commercial hardware and | Wil ¢(DICOM <lld 8 L) ulealls el yll g
software; standaidsf(including BIC?M); ecoqo:nic i ki et dgaly el sialawy)
issues; user-interface  considerations;  picture N
archiving and communication systems (PACSp). (PACS) <ALy ) pocl
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SLha¥) plS3) ;) il ol
Artificial Intelligence

English :_gall G )35 4l

o Yo Rall Bald) allaial)

9 -adiadl) e Lol

93))“‘(5}1““

Introduction to Al- Representations, techniques, Al
Architectures for Artificial Intelligent System,
Inferences- Forward Chaining, Backward Chaining,
Building an Al System, Applications of Rule
Chaining, Bayesian Networks, Heuristic Search
Propagation search(constraint based), Problem
solving Paradigms, Expert system, Knowledge base
system , Inductive Learning, Statistical Learning
Methods, Reinforcement Learning, Decision trees
Neural Networks, Genetic Algorithms Learning
Paradigms.

L&A iy i) lliese e libhial) oSA) ) dania
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S5 598 10 35 dall o,
MET 598

Ll o i il ;) jaall ol

Pattern Recognition

4 sty English: osal) (o, sl

2 51 Y None :_iall Gibad! allaial)

3 hours (2 Theory + 1 Practical):3aixall Cleludl
(e 1+ ki 2) Gleli3

el (s sid) 9th Level: osall (s sive

This course covers introduction about pattern
recognition, techniques used in digital image analysis
including: input and sensing, segmentation, features
extraction, image binarization. Some advanced topics
in image also covered such as: Nonparametric
Decision Theoretic Classification, Nonparametric
Training of Discrimination Functions, Statistical
Discrimination Functions. Applications using image
processing package in MatLab. Detailed study of the
fish example with different other applications.

Bla¥) e el 8 danie e jaall 138 (g ging
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5.7 Where does MET graduates work?

= Hospitals and Clinics
» Specialized Medical Companies

» Scientific Research Centres such as Universities
= Computer, networking and software companies
= Information System Management Companies

= Health Insurance Companies

MET Department Manual 2019/2020

31



6 Department Laboratory

Medical Equipmennt Technology Department in the College of Applied

Medical Sciences at Majmaah University provides
practical part of the courses. They are as follows:

Medical Electronics
Bio-Signals Processing
Electrical Skills

Medical Imaging

Medical Devices Workshop
Radiology

Bio-Physics

Advanced Medical Devices

QNGO UTAWNK
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Laboratory Name

Skills Acquired
in the laboratory

Medical Electronics

Ability to wunderstand the basic principles for electronic
components like transistor and diode

Knowledge of basic electronic elements

Ability to use the tools used in the building and testing of
electronic circuits

Knowledge of the components, the properties and the
applications of operational amplifiers

Acquiring information about the various sensors used in
electronic medical devices

Identification of the theoretical principles of the working
methods of the device, calibration methods and methods of
determining faults

Knowledge about how to use different types of testing devices,
including multi-purpose digital scales and signal oscilloscope
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Laboratory Name Bio-Signals Processing

= Identification of the theory of operation of processor and logic

gates.
Skills Acquired * Programming of programmable integrated circuits
in the laboratory »= Calibration of signals

= Learn how to build and test digital circuits
= Learn how to deal with digital and analog signals
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Laboratory Name

Skills Acquired
in the laboratory

Electrical Skills

Understanding the basic principles of function of electrical
circuit components

Learn the basic laws of the current and voltage in electrical
circuits

Analysis of electrical circuits

Usage of ammeter and voltmeter

Usage of sighal generator, oscilloscope and power supply
Familiarity with the various types of electrical motors and how
to control them

Ability to identify the risks associated with working in the
medical field and how to prevent them

Mastery of security principles for human operators working with
medical devices

Laboratory Name

Medical Imaging
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= Knowledge of the working principles of Ultrasound Imaging
devices

» Knowledge of the working principles of X-ray Imaging

» Usage of contrasts in imaging

» Knowledge of the working principles of Fluoroscopy

= Comparison of modality X-ray vs. Ultrasound

*» Learning the Radiation Hazard and Control

Skills Acquired

in the laboratory

Laboratory Name Medical Devices Workshop
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*» To obtain the necessary skills to use different types of hand
tools (mechanical and electrical) and electronic instruments.

Skills Acquired » To learn to distinguish between electrical and electronic parts

in the laboratory and to design and manufacture a simple electrical circuit.

= To develop student skill to do the maintenance of medical
devices using various tools.

Laboratory Name Radiology
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= Knowledge of the working principle of Computed Tomographic
Imaging in generations from 1-5

» Knowledge of the working principle of Magnetic Resonance
Imaging

» Usage of contrasts in imaging

» Knowledge of the working principle of Nuclear Imaging
(Gamma Camera, Radio Pharmaceuticals, SPECT and PET)

= Comparison of CT modality vs. MRI, Nuclear Imaging vs. other
modalities

Skills Acquired

in the laboratory

Laboratory Name Bio-Physics
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= Recognize the importance of accuracy in physical measurement
methods

= Analysis of the characteristics of physical concepts and their
applications in the area of specialization

= The application principles of physics to provide safe health care

= Acquire the technical skills needed to operate the machines and
devices according to physical laws

Skills Acquired

in the laboratory
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Laboratory Name Advanced Medical Devices

» The student's understanding of important concepts in vital

signs devices and surveillance equipment, surgical devices and
Skills Acquired medical imaging devices.

in the laboratory » Acquiring the theoretical principles of operation of devices and

methods of calibration, installation and use of appropriate
inspection tools.
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