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المتطلبات الأكاديمية للمقرر الدراسي
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2. Course Objectives
Upon completion of this course, students will be able to:
1. Explain the basic principles, components, and operation of common instruments used in medical laboratories.
2. Perform routine maintenance, calibration, and quality control procedures for laboratory instruments.
3. Apply statistical methods to evaluate quality control data and assess instrument performance.
4. Troubleshoot common instrument malfunctions and recognize when professional service is required.
5. Implement quality assurance protocols to ensure accurate, reliable, and precise laboratory results.
6. Demonstrate proper documentation practices for instrument maintenance and quality control activities.


3. Intended Learning Outcomes (ILOs)
A. Knowledge and Understanding
	Code
	Outcome

	A.1
	Describe the basic principles and components of common laboratory instruments.

	A.2
	Explain the concepts of accuracy, precision, sensitivity, and specificity in instrument performance.

	A.3
	Outline quality control procedures and statistical tools used in laboratory medicine.

	A.4
	Identify common sources of error in laboratory instruments and testing procedures.

	A.5
	Recall regulatory requirements and accreditation standards for laboratory quality systems.


B. Mental Skills
	Code
	Outcome

	B.1
	Analyze quality control data using statistical methods (mean, SD, CV, control charts).

	B.2
	Evaluate instrument performance based on calibration and quality control results.

	B.3
	Troubleshoot common instrument problems by systematic analysis.

	B.4
	Interpret Westgard rules and other quality control rules for result validation.

	B.5
	Select appropriate instruments and methods for specific laboratory applications.



C. Practical and Professional Skills
	Code
	Outcome

	C.1
	Perform routine maintenance procedures on common laboratory instruments.

	C.2
	Conduct calibration and verification of laboratory equipment.

	C.3
	Prepare and analyze quality control materials and record results.

	C.4
	Operate basic laboratory instruments safely and efficiently.

	C.5
	Document all instrument maintenance and quality control activities accurately.


D. General and Transferable Skills
	Code
	Outcome

	D.1
	Communicate instrument performance and quality control findings clearly.

	D.2
	Collaborate effectively in laboratory teams for instrument troubleshooting.

	D.3
	Utilize technical manuals, SOPs, and reference materials for instrument operation.

	D.4
	Apply systematic problem-solving approaches to instrument-related issues.

	D.5
	Demonstrate professional responsibility in maintaining instrument integrity and data quality.



4. Course Contents (Weekly Schedule - 16 Weeks)
	Week
	Theory Topics (2 hours/week)
	Practical / Lab Work (2 hours/week)
	Total Weekly Hours

	Week 1
	Introduction to Laboratory Instrumentation & Quality Systems
	Laboratory Safety & Instrument Familiarization
	4

	Week 2
	Principles of Measurement: Accuracy, Precision, Error
	Use of Analytical Balances & Volumetric Glassware
	4

	Week 3
	Spectrophotometry: Principles & Applications
	UV-Vis Spectrophotometer Operation & Calibration
	4

	Week 4
	Centrifugation & Separation Techniques
	Centrifuge Operation & Maintenance
	4

	Week 5
	pH Measurement & Electrochemistry
	pH Meter Calibration & Electrode Care
	4

	Week 6
	Microscopy: Types & Applications in Medical Labs
	Microscope Maintenance & Kohler Illumination
	4

	Week 7
	Introduction to Automated Analyzers
	Demonstration of Semi-Automated Chemistry Analyzer
	4

	Week 8
	Midterm Exam (Theory + Practical)
	
	-

	Week 9
	Quality Control Fundamentals & Statistics
	Calculation of Mean, SD, CV & Preparation of QC Charts
	4

	Week 10
	Control Charts & Westgard Rules
	Application of Westgard Rules to QC Data
	4

	Week 11
	Calibration & Verification Procedures
	Instrument Calibration Exercises
	4

	Week 12
	Preventive Maintenance & Troubleshooting
	Basic Troubleshooting of Common Instrument Problems
	4

	Week 13
	Quality Assurance & Laboratory Accreditation
	Documentation of QC & Maintenance Activities
	4

	Week 14
	Method Validation & Evaluation
	Method Comparison & Linearity Studies
	4

	Week 15
	Regulatory Requirements & Safety Standards
	Review of CLSI, ISO, & Local Regulatory Standards
	4

	Week 16
	Final Examinations
	
	-

	Total Hours
	32 Theory Hours
	32 Practical Hours
	64 Hours



5. Teaching and Learning Methods
· Interactive Lectures: Using instrument diagrams, flowcharts, and case studies.
· Hands-On Laboratory Sessions: Practical training with actual laboratory instruments.
· Demonstrations: Live demonstrations of instrument operation, calibration, and troubleshooting.
· Case-Based Learning: Analysis of QC data and instrument performance scenarios.
· Workshops: Statistical calculation sessions and QC chart preparation.
· Simulation Exercises: Virtual instrument operation and troubleshooting simulations.
· Small Group Activities: Collaborative problem-solving of instrument-related issues.
· E-Learning Resources: Virtual instrument manuals, QC software, and regulatory guideline databases.

6. Assessment Methods
	Assessment Method
	Date of Assessment
	Weight

	Quizzes & In-Class Activities
	Throughout Semester
	10%

	Practical Skills Assessments
	Throughout Semester
	30%

	Midterm Exam (Theory + Practical)
	Mid-Semester
	20%

	Instrument & QC Portfolio
	End of Semester
	20%

	Final Exam (Theory + Practical)
	End of Semester
	20%

	Total
	
	100%



7. References and Periodicals
	Type
	Title
	Author(s)
	Publisher
	Edition

	Core Textbook
	Clinical Laboratory Instrumentation and Automation
	Kaplan, L.A., Pesce, A.J., & Kazmierczak, S.C.
	Oxford University Press
	Latest

	Core Textbook
	Basic Quality Control Practices
	Westgard, J.O.
	Westgard QC
	Latest

	Practical Guide
	Laboratory Instrumentation
	Brown, R.B.
	Prentice Hall
	Latest

	Quality Guide
	Quality Management in the Medical Laboratory
	Naidu, N.U. & Rao, T.N.
	Jaypee Brothers
	Latest

	Regulatory Guide
	CLSI Guidelines (Various)
	Clinical and Laboratory Standards Institute
	CLSI
	Latest

	Journal
	Clinical Laboratory Management Review
	-
	Clinical Laboratory Management Association
	-


8. Facilities and Resources Required
· Lecture Hall: Equipped with multimedia for instrument schematics and data presentation.
· Instrumentation Laboratory:
· Spectrophotometers: UV-Vis spectrophotometers for calibration and operation practice
· Centrifuges: Various types for maintenance and operation training
· pH Meters & Electrochemistry: Equipment for measurement and calibration
· Microscopes: For maintenance and illumination adjustment
· Semi-Automated Analyzers: For demonstration and basic operation
· Computer Laboratory: With statistical software for QC data analysis.
· QC Materials: Commercial control sera at different levels for practical exercises.
· Maintenance Kits: Basic tools and supplies for instrument maintenance demonstrations.
· Documentation Supplies: Log books, calibration records, and QC chart templates.
· Virtual Learning Environment (VLE): For instrument manuals, SOPs, case studies, and discussion forums.
· Safety Equipment: PPE appropriate for instrument maintenance activities.
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التاريخ....../......../........م


1

مصفوفة المقرر الدراسي: أجهزة ومراقبة نوعية/ Instrumentation & Quality control (MLT 127)  

	الأسبوع الدراسي
	 (A)المعرفة والفهم
	المهــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــارات

	
	
	 (B)المهارات الذهنية
	 (C)المهارات العلمية والمهنية
	(D         المهارات العامة 

	
	A1
	A2
	A3
	A4
	A5
	B1
	B2
	B3
	B4
	B5
	C1
	C2
	C3
	C4
	C5
	D1
	D2
	 D3
	D4
	D5

	1
	√
	√
	
	√
	√
	
	
	
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	2
	√
	√
	√
	√
	
	√
	√
	
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	3
	√
	√
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	4
	√
	√
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	5
	√
	√
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	6
	√
	√
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	7
	√
	√
	√
	√
	
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	8
	
	
	
	
	
	Midterm Exam
	
	
	
	
	

	9
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	10
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	11
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	12
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	13
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	14
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	15
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	16
	
	
	
	
	
	Final Exam
	
	
	
	
	








image1.png




