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Teaching and Examination Scheme: 
 

Teaching Scheme Credits Examination Marks 

Total 

Marks L T P C 

Theory Marks Practical Marks 

ESE 

(E) 
PA (M) 

ESE (V) PA (I) 

ESE OEP PA RP 

4 0 2# 5 70 30 20 10 10 10 150 

 

Content: 

Sr. 

No. 
Topics 

Teaching 

Hrs. 

Module 

Weightage 

1 Introduction to artificial organs: Biomaterials used in artificial 

organs and prostheses, inflammation, rejection, correction. 

Rheological properties of blood, blood viscosity variation: effect 

of shear rate, hematocrit, temperature and protein contents. 

Casson equation, flow properties of blood through the blood 

vessels, problems associated with extracorporeal blood flow. 

8 15 

2 Artificial kidney: Brief of kidney filtration, basic methods of 

artificial waste removal, hemodialysis, equation for artificial 

kidney and middle molecule hypothesis. Hemodialysers: flat 

plate type, coil type and hollow fiber. Analysis of mass transfer 

in dialyers (cross current & cocurrent flow), regeneration of 

dialysate, membrane configuration, wearable artificial kidney 

machine, separation of antigens from blood in ESRD patients. 

10 22 

3 Artificial heart-lung machine: Brief of lungs gaseous exchange / 

transport, artificial heart-lung devices. Oxygenators: bubble, film 

oxygenators and membrane oxygenators. Gas flow rate and area 

for membrane oxygenators. Liver support system, artificial 

pancreas, blood and skin. 

10 20 

4 Audiometry: air conduction, bone conduction, masking, 

functional diagram of an audiometer. Hearing aids: different 

types, receiver amplifiers. Opthalmoscope, retinoscope, I.A.B.P 

principle and application. 

10 20 

5 Rehabilitation Engineering: Impairments, disabilities and 

handicaps, Measurement and assessment. Characterizing 

engineering concepts in sensory and motor rehabilitation. 

Engineering concept in communication disorders. Rehabs for 

locomotion, visual, speech & hearing. Artificial limb and hands, 

prosthetic heart valves. Externally powered and controlled 

10 23 



orthotics and prosthetics. Myoelectric hand and arm prostheses. 

The marcus intelligent hand prostheses, gait study, spinal 

rehabilitation 

 

 

 

 

Reference Books: 

1. Robbinson C.J., Rehabilitation Engineering. CRC press 1995 

2. Gerald E. Miller, Artificial Organs, Morgan &Claypool Publishers, 2006  

3. Bronzino. Joseph, Hand book of biomedical engineering. CRC; 2 Sub edition, 1999 

4. R.S.Khandpur, Hand book of biomedical instrumentation. Tata Mcgraw Hill Publishers 

  
 

Course Outcome:  

 

List of Experiments: 

 

Open Ended Problems:  

 

 

Major Equipments:  

 

List of Open Source Software/learning website:  

 

 

Review Presentation (RP): The concerned faculty member shall provide the list of peer reviewed Journals 

and Tier-I and Tier-II Conferences relating to the subject (or relating to the area of thesis for seminar) to the 

students in the beginning of the semester. The same list will be uploaded on GTU website during the first 

two weeks of the start of the semester. Every student or a group of students shall critically study 2 papers, 

integrate the details and make presentation in the last two weeks of the semester. The GTU marks entry 

portal will allow entry of marks only after uploading of the best 3 presentations. A unique id number will be 

generated only after uploading the presentations. Thereafter the entry of marks will be allowed. The best 3 

presentations of each college will be uploaded on GTU website 

 

 


