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	Programme      : ELECTRONICS AND   
                   COMMUNICATION ENGINEERING
	Type of course          : Theory

	Course Title   : BIOMEDICAL INSTRUMENTATION      

	Course Code	: M10EC307

	Term                     :VI
	Course Group	: Applied 

	Teaching Scheme  : 6:0:0(L:T:P) (in Hours)
	Credits	: 6

	No of weeks / term:15
	Total Contact Hours	: 90

	CIE                       : 25 Marks
	TEE	: 100 Marks



Course Topics:

	Unit
No
	Unit Name
	Hours

	
	
	

	I
	BIO-ELECTRIC SIGNALS AND ELECTRODES AND CLINICAL MEASUREMENT
	         18

	II
	BIO-MEDICAL RECODERS
	18

	III
	THERAPEUTIC INSTRUMENTS
	18

	IV
	BIOTELEMETRY AND PATIENT SAFETY
	18

	V
	MODERN IMAGING TECHNIQUE
	18

	
	Total
	90



Course Outcomes:

On successful completion of the course, the student will be able to: 

C307.1:-Gain knowledge of different types of measurements in medical field.
C307.2:-Familiarize the recorders in medical field.
C307.3:-Able to understand the use of therapeutic instruments.
C307.4:-To know about the biotelemetry and patient safety.
C307.5:- To know about the modern imaging techniques.





	
Course Outcome linkage to Cognitive Level:



Cognitive Level Legend: R- Remember, U- Understand, A- Application

	Course Outcome
	CL
	Linked PO
	Teaching Hrs

	C307.1
	Gain knowledge of different types of
measurements in medical field.
	R/U/A
	2,5,10
	18

	C307.2
	Familiarize the recorders in medical field.
	R/U/A
	2,5,10
	18

	C307.3
	Able to understand the use of therapeutic
instruments.
	R/U/A
	2,5
	18

	C307.4
	To know about the biotelemetry and patient safety.
	R/U/A
	2,5
	18

	C307.5
	To know about the modern imaging techniques.
	R/U/A
	2,5
	18

	
	
	Total sessions
	90



Course Content and Blue Print of Marks for End Examination:

	Unit
No
	
Unit Name
	Hour
	Max. Marks per Unit
	Questions to be
set for

	Marks weightage
(%)

	
	
	
	
	R
	U
	A
	

	I
	BIO-ELECTRIC SIGNALS AND ELECTRODES AND CLINICAL MEASUREMENT
	18
	33
	3
	15
	15
	20

	II
	BIO-MEDICAL RECODERS
	18
	33
	3
	15
	15
	20

	III
	THERAPEUTIC INSTRUMENTS
	18
	33
	3
	15
	15
	
20

	IV
	BIOTELEMETRY AND PATIENT SAFETY

	18
	33
	3
	15
	15
	20

	V
	MODERN IMAGING TECHNIQUE
	18
	33
	3
	15
	15
	20

	
	Total
	90
	165
	15
	75
	75
	100





Course-PO Attainment Matrix :

	Course
	Programme Outcomes

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	BIOMEDICAL
INSTRUMENTATION 
	-
	3
	-
	-
	2
	-
	-
	-
	-
	2



Level 3- Highly Addressed, Level 2-Moderately Addressed, Level 1-Low Addressed.
         	 Method is to relate the level of PO with the number of hours devoted to the COs which address the given PO.  If >40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 3 . If 25 to 40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 2 . If 5 to 25% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 1 .   If < 5% of classroom sessions addressing a particular PO, it is considered that PO is considered not-addressed.

Course content :

UNIT - I  	BIO-ELECTRIC SIGNALS AND ELECTRODES              (18Hrs)

Elementary ideas of cell structure, Bio – potential and their generation – resting and action potential – propagation of action potential. Electrodes – Micro – Skin surface – needle electrodes.
CLINICAL MEASUREMENT:
Measurement of Blood pressure (direct, indirect) – blood flow meter (Electro magnetic & ultrasonic blood flow meter) – blood pH measurement - Measurement of Respiration rate – measurement of lung volume – heart rate measurement – Measurement of body and skin temperature - Chromatography, Photometry, Flurometry.

UNIT – II	BIO - MEDICAL RECORDERS			  	      (18 Hrs)
Electro cardiograph (ECG) – Lead system – ECG electrodes – ECG amplifiers – ECG recording units – analysis of ECG curves. Nervous system – EEG recorder – 10-20 lead system – recording techniques – EEG wave types – Clinical use of EEG – brain tumor – Electro – myograph (EMG) – EMG waves – measurement of conduction velocity – EMG recording techniques – Electro – retinograph (ERG) Audiometer – principle – types – Basics audiometer working.

UNIT – III 	THERAPEUTIC INSTRUMENTS				  	(18 Hrs)
Cardiac pacemaker – classification – External pace makers – implantable pacemaker – pacing techniques – programmable pacemaker – Cardiac defibrillators – types – AC and DC defibrillators Heart lung machine with Block diagram. Dialysis – Hemo dialysis – peritoneal dialysis. Endoscopes Endoscopic laser coagulator and applications – physiotherapy equipment – short wave diathermy – micro wave diathermy – ultrasonic therapy unit (block / circuit) –
Ventilators – types – modern ventilator block diagram.
UNIT – IV 	BIOTELEMETRY AND PATIENT SAFETY			  (18 Hrs)

Introduction to biotelemetry – physiological – adaptable to biotelemetry – components of a biotelemetry system – application of telemetry – elements of biotelemetry; AM, FM transmitter and receiver – requirements for biotelemetry system – radio telemetry with sub carrier – single channel and multi channel telemetry – Telemedicine; introduction, working, applications. Patient safety: Physiological effects of electric current – Micro and macro shock – leakage current – shock hazards from electrical equipment. Methods of Accident Prevention – Grounding – Double Insulation – Protection by low voltage – Ground fault circuit interrupter – Isolation of patient connected parts – Isolated power distribution system. Safety aspects in electro surgical units – burns, high frequency current hazards, Explosion hazards.

UNIT – V 	MODERN IMAGING TECHNIQUES 				  (18Hrs)

LASER beam properties – block diagram – operation of CO2 and NDYag LASER – applications of LASER in medicine. X ray apparatus – block diagram – operation – special techniques in X-ray imaging – Tomogram – computerized Axial tomography – Ultrasonic imaging techniques – Echo cardiography – Angiography – CT scanner- Magnetic resonance imaging techniques.

Reference Books:

1. Dr. M. Arumugam (Unit I – Unit IV) – Biomedical Instrumentation, Anuradha   publications, Chennai.


Course Delivery :

The Course will be delivered through lectures, classroom interaction, animations, and exercises.







Course Assessment and Evaluation

	
	What
	To Whom
	Frequency
	Max Marks
	Evidence Collected
	Course Outcomes

	Direct Assessment 
	CIE
(Continuous Internal Evaluation)
	IA Tests
	Students
	Average of  two Periodical tests
+
Model Exam
	10
	Course File
	1 to 5

	
	
	Assignments 
	
	Average of three assignment marks
	10
	
Course file 

	1 to 5

	
	
	Attendance
	
	Daily Attendance
	05
	System Admin
	-

	
	
	
	
	TOTAL
	25
	
	

	
	TEE
(Term End Examination)
	End Exam
	Students
	End Of the Course
	100
	Answer Scripts at Autonomous  Exam Cell
	1 to 5

	Indirect Assessment
	Student Feedback on course
	Students
	Middle of the Course
	Feed Back Forms
	 1,2,3  Delivery of course 

	
	End of Course Survey
	
	End of the Course
	Questionnaires
	1 to5 Effectiveness of Delivery of instructions & Assessment Methods


*CIE – Continuous Internal Evaluation                                         *TEE – Term End Examination

	Composition of Educational Components:



Questions for CIE and TEE will be designed to evaluate the various educational components (Bloom’s Taxonomy) such as: 

	Sl. No
	Educational Component
	% Weightage
	Total Marks
(Out of 165)


	1
	Remembering
	9
	15

	2
	Understanding
	45.5
	75

	3
	Application
	45.5
	75

	TOTAL
	100
	165


MODEL QUESTION PAPER 
Term           : VI		Time 	: 3 Hrs
Programme : Electronics and Communication Engineering	Max Marks 	: 100                                                    
Course        : Biomedical Instrumentation	Code              : M10EC307

					PART – A                         		  (10 x 1 = 10 Marks) 
  
Answer any ten questions. Each carries one mark.						
1. Define action potential.
2. What is meant by respiration rate?
3. What is the use of electrodes?
4. State the purpose of RL electrode in ECG.
5. What is an audiometer?
6. Expand EMG, ERG, EEG.
7. What is fibrillation?
8. What is hemodialysis?
9. Name physiotherapy equipment.
10. What is micro shock?
11. List the components in biotelemetry.
12. What are the hazards in electrosurgical unit?
13. Mention any two properties of laser beam.
14. What is angiography
15. State the applications of CT scan.

PART – B		              (6 x 5 = 30 Marks)
Answer any six questions. Each carries five marks.
16. Explain propagation of action  potential
17. Explain measurement of lung volume with diagram.
18. Explain ECG waveform and explain.
19. Explain measurement of conduction velocity by EMG recorder.
20. What are the different types of pacemakers explain?
21. Draw DC defibrillators and Explain?
22. With neat diagram explain the components of biotelemetry system.
23. What are the accident prevention methods.
24. Draw and explain X ray tube.
25. Explain the application of laser in medicine.


PART – C		            (6 x 10 = 60 Marks)

Answer any six questions. Each carries ten marks.	
26. Explain different types of electrode with diagram.
27. Explain any one blood flow meter with diagram.
28. Explain 10-20 lead system with diagram.
29. Explain ECG recording technique with diagram.
30. Explain programmable pacemaker with diagram.
31. Explain endoscopic laser coagulator with diagram.
32. Explain telemedicine with diagram.
33. Explain methods of accident prevention with diagram.
34. Explain operation of CO2 and NDYag laser with diagram.
35. Explain MRI scan with diagram. 
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