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B.Tech (Biomedical) detail Syllabus for Admission Batch 2015-16



3rd Semester



Second Year Engineering Code



Course Name



PBM3I101



PC



Human Anatomy



PBM3I102



PC



Network Theory



PBM3I103



PC



PBM3I104



PC



PBM3I001



PC



Analog Electronics Circuit Engineering Physiology Basic Clinical Sciences



PEK3E001/ POB3E002



HS



PBM3D001 / PBM3D002 PBM3G001 / PBM3G002



Engineering Economics/ Organizational Behavior



Total Total Marks: 1100 Total Credits: 23 Honours



Minor



Quantitative Physiology/ Radiological Techniques Engineering Physiology/ Basic Clinical Sciences



Hours/ Week L/T



Credit Theory



University Marks



Internal Evaluation



3-0 3-0 3-0



3 3 3



100 100 100



50 50 50



3-0



3



100



50



3-1 2-1



4 3



100 100



50 50



19



19



600



300



4



4



100



50



Practical



Hours/ Week L/T



Credit Practical



Marks



2 2 2



1 1 1



50 50 50



2



1



50



8



4



200



1



Subject Code



Third Semester



Page



Theory



3rd Semester



B.Tech (Biomedical) detail Syllabus for Admission Batch 2015-16



Semester : 3rd



2. PBM3D002 Honours(O2) Radiological Techniques 3. PEK3E001 HS(O1)



4. POB3E002 HS(O1)



Engineering Economics



4-0-0



4-0-0



3-0-0



3-0-0



3



6. PBM3G002 Minor(O3) Basic Clinical Sciences



4-0-0



4



7. PBM3I001 PC(CP)



8. PBM3I101 PC(CP) 9. PBM3I102 PC(CP)



10. PBM3I103 PC(CP)



11. PBM3I104 PC(CP)



Basic Clinical Sciences



Human Anatomy



Network Theory



Analog Electronic Circuits



Engineering Physiology



4-0-0



4-0-0



3-0-1



3-0-1



4



4



4



4



3-0-1



4



3



Organizational Behavior



5. PBM3G001 Minor(O3) Engineering Physiology



4



4



2



1. PBM3D001 Honours(O2) Quantitative Physiology
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3rd Semester



HUMAN ANATOMY



Theory L/T (Hours per week): 3/0, Credit: 3 Module -I Skeletal system: Types of bones, classification, Structure of bone, blood supply, Bones of appendicular And axial skeleton. Cartilage: Type, Structure in brief. Joints: Classification, structure of synovial joint, major joints of the limbs, temporomandibular joint, atlanto-axial joint- in brief. Muscle tissue: Types, structure of skeletal muscle in brief, types of muscles, major muscle of the limbs and their actions.



Module-II Head and Neck Neck: Anatomical triangles in neck, Scalp layers, Brain: parts of brain, brain stem, ventricles, CSF, meninges, cranial nerves, (names and functions only). Spinal cord: Gross feature and structure in brief, spinal nerves, major nerve plexus in the body, and their branches, nerve ending and receptors. Respiratory systems: Parts of upper respiratory tract, Lower respiratory tract,Lungs and bronchopulmonary segments.



Page



Reference Books: 1. Anatomy and Physiology – Ross &Wilson , Churchill Livigstone publications. 2. Charles E.Tobin,Basic Human Anatomy,McGraw Hill,1980 3. Best and Taylor,The Living Body;B.I Publication,1980. 4. C. Tandan & Dr. Chandhramoli;Textbook of physiology for Dental studies.Dorpan Publications. 5. Gorden Sears, W.S & Winwood W.S;Anatomy& Physiology for Nurses,Revised edition. 6. Principles of Anatomy & Physiology – Tortora & Grabowski – Harper Collins College Publisher – latest edition



3



Module-III Heart: Structure of heart, Pericardium, Chambers, Blood supply (in brief), Major arteries and veins of the body Lymphatic systems: Spleen: Organs in brief. G.I.Tract: Oesophagus, Stomach, Intestines, Liver and biliary tract, Pancreas. Genitourinary system: Kidneys, Ureters, Urinary bladder, Male and female reproductive organs- in brief. Endocrine glands: Pituitary glands, Thyroid gland, Parathyroid glands, Endocrine pancreas, Renal medulla- in brief
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3rd Semester



HUMAN ANATOMY LAB



Page



4



1. Identification of various organs system wise (GI system, CV system, Pulmonary system, Genitourinary system, Head and neck) from charts and models. 2. Identification of skeletal parts from human skeleton and charts. 3. Morphometric study of human skull, sternum, pelvis and femur from CT Scan Images, 4. Preparation of slices from tissue, fixation and examination under microscope, 5. Preparation of blood film, staining and examination under microscope, TLC, DLC estimation of blood, 6. Recording respiratory parameters through spirometry 7. Examination of eye structures with direct Ophthalmoscope
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3rd Semester



NETWORK THEORY



PBM3I102



Theory L/T (Hours per week): 3/0, Credit: 3



Module- I (10 Hrs)



: Network Topology: Graph of a network; Concept of tree; Incidence matrix; Tie-set matrix; Cut-set matrix; Formulation and solution of network equilibrium equations on loop and node basis. Network Theorems & Coupled Circuits: Substitution theorem; Reciprocity theorem; Maximum power transfer theorem; Tellegen’s theorem; Millman’s theorem; Compensation theorem; Coupled Circuits; Dot Convention for representing coupled circuits; Coefficient of coupling.



Module- II (08 Hrs)



: Laplace Transform & Its Application: Introduction to Laplace Transform, Laplace transform of some basic functions, Laplace transform of periodic functions, Inverse Laplace transform, Application of Laplace transform: Circuit Analysis (Steady State and Transient).



Module- III (08 Hrs)



Two Port Network Functions & Responses: z, y, ABCD and h-parameters; Reciprocity and Symmetry; Interrelation of two-port parameters, Interconnection of two-port networks; Network Functions; Significance of Poles and Zeros, Restriction on location of Poles and Zeros, Time domain behaviour from Pole-Zero plots. :



Module- IV (08 Hrs) :



Fourier Series and Fourier Transform: Fourier series, Fourier analysis and evaluation of coefficients; Steady state response of network to periodic signals; Fourier transform and convergence; Fourier transform of some functions; Brief idea about network filters (Low pass, High pass, Band pass and Band elimination) and their frequency response.



Additonal Module (Terminal Examination-Internal) (08 hours) 1. Network Synthesis: On network synthesis.



Text Book(s)



1. Network Analysis, M E Van Valkenburg, PHI, third edition. 2. Fundamentals of Electric Circuits, Charles K Alexander & Mathew N.O. Sadiku, Tata McGraw Hill, fifth edition.



Page



1. Network Theory, Smarajit Ghosh, PHI, first edition(2005) 2. Network Theory, P K Satpathy, P Kabisatpathy, S P Ghosh and A K Chakraborty Tata McGraw Hill, New Delhi. 3. Fundamentals of Network analysis and Synthesis, K.M.Soni, S.K.Kataria and Sons (2010) ninth edition 4. Network Analysis and Synthesis, Franklin F. Kuo ,Wiley Student Edition, second edition 2006
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Reference Book(s)
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3rd Semester



NETWORK THEORY LAB List of Experiments: (At least 8 out of 10 experiments should be done) 1.



Verification of Network Theorems (Superposition, Thevenin, Norton, Maximum



2.



Study of DC and AC Transients.



3.



4. 5. 6. 7. 8.



9.



Power Transfer).



Determination of circuit parameters: Open Circuit and Short Circuit parameters. Determination of circuit parameters: Hybrid and Transmission parameters. Frequency response of Low pass and High Pass Filters.



Frequency response of Band pass and Band Elimination Filters.



Determination of self inductance, mutual inductance and coupling coefficient of a single phase two winding transformer representing a coupled circuit. Study of resonance in R-L-C series circuit.



Study of resonance in R-L-C parallel circuit.
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10. Spectral analysis of a non-sinusoidal waveform.
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3rd Semester



ANALOG ELECTRONICS CIRCUIT Theory L/T (Hours per week): 3/0, Credit: 3



Module – I



(12 Hours)



MOS Field-Effect Transistor: Principle and Operation of FETs and MOSFETs; PChannel and N-Channel MOSFET; Complimentary MOS; V-I Characteristics of EMOSFET and D-MOSFET; MOSFET as an Amplifier and as a Switch. (4 Hours)



Biasing of BJTs: Load lines (AC and DC); Operating Points; Fixed Bias and Self Bias, DC Bias with Voltage Feedback; Bias Stabilization; Examples. (4 Hours)



Biasing of FETs and MOSFETs: Fixed Bias Configuration and Self Bias Configuration, Voltage Divider Bias and Design (4 Hours)



MODULE – II



(12 Hours)



Small Signal Analysis of BJTs: Small-Signal Equivalent-Circuit Models; Small Signal Analysis of CE, CC, CB amplifiers. Effects of R S and R L on CE amplifier operation, Emitter Follower; Cascade amplifier, Darlington Connection and Current Mirror Circuits. (6 Hours) Small Signal Analysis of FETs: Small-Signal Equivalent-Circuit Model, Small Signal Analysis of CS, CD, CG Amplifiers. Effects of R SIG and R L on CS Amplifier; Source Follower and Cascaded System. (6 Hours)



MODULE – III (5 hours)



High Frequency Response of FETs and BJTs: High Frequency equivalent models and frequency Response of BJTs and FETs; Frequency Response of CS Amplifier, Frequency Response of CE Amplifier. (5 Hours)



MODULE – IV (9 hours)



Feedback amplifier and Oscillators: Concepts of negative and positive feedback; Four Basic Feedback Topologies, Practical Feedback Circuits, Principle of Sinusoidal Oscillator, Wein-Bridge, Phase Shift and Crystal Oscillator Circuits.(4 Hours) Operational Amplifier: Ideal Op-Amp, Differential Amplifier, Op-Amp Parameters, Non-inverting Configurations, Open-loop and Closed-loop Gains, Differentiator and Integrator, Instrumentation amplifier. (5Hours)



Page



1. Electronic Devices and Circuits theory, R.L. Boylestad and L. Nashelsky, Pearson Education, New Delhi , 9th/10th Edition,2013. (Selected portions of Chapter 4, 5, 6, 7, 8, 9, 10, 11, 12, and 14) 2. Milliman’s Electronics Devices and Circuits, J. Milliman, C. Halkias, S. Jit., Tata McGraw Hill Education Pvt. Ltd., New Delhi, 2nd Edition,2008.
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Text Books
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3rd Semester



Reference Books



Page
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1. Microelectronics Circuits, Adel Sedra and Kenneth C Smith, Oxford University Press, New Delhi, 5th Edition, International Student Edition,2009. (Selected portion of Chapter 2,4, 5, 6, 8, 13, and 14) 2. Electronic Devices and Circuits, Jimmie J. Cathey adapted by Ajay Kumar Singh, Tata McGraw Hill Publishing Company Ltd., New Delhi, 3rd Edition, (For Problem Solving) 3. Electronics Circuits Analysis and Design, Donald A. Neamen, Tata McGraw Hill Publishing Company Ltd., New Delhi, 3rd Edition,2002. 4. Integrated Electronics: Analog and Digital Circuits and Systems, J. Milliman, C. Halkias, Tata McGraw Hill Publishing Company Ltd., New Delhi,2nd Edition.2004. 5. Microelectronic Circuits: Analysis and Design, M.H. Rashid, PWS Publishing Company, a division of Thomson Learning Inc. India Edition. 6. Electronic device and circuits, David A. Bell, Oxford University Press, 5thedition,2008. 7. Electronics devices and circuits, Anil.K.Maini, Wiley India Pvt.Ltd,2009
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3rd Semester



ANALOG ELECTRONIC CIRCUIT LAB List of Experiments:



(At least 10 out of 12 experiments should be done)



Page
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1. Design and simulate BJT bias circuit and compare the results. 2. Design and simulate JEET/MOSFET bias circuit and compare the results. 3. Design and simulate BJT common-emitter circuit and compare D.C and A.C performance: 4. Design and simulate JFET/MOSFET common-emitter circuit and compare D.C and A.C performance: 5. Determining the frequency response of a common-emitter amplifier: low frequency, high frequency and mid frequency response and compare with simulated results. 6. Differential amplifiers circuits: D.C bias and A.C operation without and with currentsource. 7. Study of Darlington connection and current mirrorcircuits. 8. OP-Amp Frequency Response andCompensation. 9. Application of Op-Amp as differentiator, integrator, square wavegenerator. 10. Obtain the band width of FET/ BJT using Square wave testing of anamplifier. 11. R.C phase shift oscillator/Wien-Bridge Oscillator using OPAmp/CrystalOscillator. 12. Class A and Class B PowerAmplifier.
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PBM3I104



3rd Semester



ENGINEERING PHYSIOLOGY Theory L/T (Hours per week): 3/0, Credit: 3



Page



Module – 2 1. Respiratory physiology: Respiratory pathways (upper and lower). Mechanism of respiration, Feedback control, Blood-alveolar gas exchange (O 2 and CO 2 ) in details 2. Cardiovascular physiology: Vessels and their functional properties, heart as pump. Cardiac cycle, regulation of cardiac pump (extrinsic, intrinsic factors, auto regulation), Starling’s Law, cardiac output measurement methods, pacemaker potentials. ECG and formation of normal ECG, cardiac sounds and correlation with ECG. 3. Renal physiology: Nephron structure and functions, counter current exchange mechanism. Voiding of urine, Reflex Control, Bladder Plasticity and Urine Volume relationship. 4. Heat equilibrium in body: Heat equilibrium equation, temperature regulation and role of hypothalamic thermostat, responses to cold and warm environment, thermo neutral range & lethal Temperature concepts. 5. Haematology: Blood as Newtonian fluid –Its physical properties, mechanism of homeostasis, intrinsic and extrinsic pathways, blood pressure and its measuring techniques, feedback control of BP. Module -3 1. Hormones: classification, second messenger hypothesis, sources, half-life, effective concentration, feedback control, hypothalamic-pituitary axis, molecular mechanism of peptide & steroids hormones.
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Module-1 1. Basic functional concept of the body as whole & contribution of individual systems & their inter-dependence for achieving the goal. 2. Cell physiology: Ionic currents, Conductance and capacitance properties of excitable membranes, basic idea on cable properties and core conductor theory, transmembrane potential and its determination, equivalent electrical circuit diagram for neural membranes. 3. Nerve physiology: Types of neurons, their electrical properties, electrical potentials, nature, origin and propagation of action potential (AP), EPSPs, IPSPs, and Non- propagatory potentials (Generator Potential, Receptor Potential). 4. Muscle physiology: Types of muscles (functional classification), muscle action potential, EPP, cross bridge cycle and electromechanical coupling during contraction, role of Calcium ions, functional difference between smooth, cardiac and skeletal muscles during contraction, muscles as energy transducer, types of muscle contraction (isotonic, isometric, isokinetic) measurement and characterization (Force-velocity and Load-Tension relationships).
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2. 3. 4.



3rd Semester



CNS physiology: Electroencephalography (EEG) – its basic principles. Electrocorticogram (ECOG). Neuro- physiological and Bioelectrical basis of Learning and Memory. General sensation: Receptors. role of transducers, general and specific functional characteristics, classification, receptor potential, generator potential, amplification and propagation to CNS, spinal pathways of common sensations (pressure, touch, pain and temperature) in brief. Special sensation: I. Audition: Sound as stimulus. quality of sound, pitch, loudness, SPL, auditory receptor, genesis of potential change in the Internal ear, mechanism of hearing; II. Vision: Optics of the eye, camera principles applied to the eye, accommodation and its pathway, refractive errors, Purkinje Shift, Electroretinogram (ERG), and Electrooculogram (EOG).



Page
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Reference Books: 1) Concise Medical Physiology By Chauduri 2) Anatomy and Physiology – Ross & Wilson, Churchill Livigstone publications. 3) Principles of Anatomy & Physiology – Tortora & Grabowski – Harper Collins College Publisher – latest edition 4) J Gibson, Modern Physiology & Anatomy for Nurses; Black-well Scientific Publishers, 1981
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3rd Semester



ENGINEERING PHYSIOLOGY LAB



Page
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1. Blood pressure measurements (SBP, DBP, PP and MPP) using sphygmomanometer and correlation with digital blood pressure measuring device. 2. Microscopy, cell count using Neubabuer chamber or hemocytometer, differential count of blood cells 3. Hb% measurement by Sahil’s method and validation by semi-automated biochemical analyser 4. Cell viability assay (MTT assay). 5. EMG: Muscle contraction tracing and NCV measurement by EMG. 6. ECG: Placement of leads, validation and ECG tracing by 12-channel ECG device, concept of HRV. 7. EEG: Placement of leads as per 10-20 international classification, EEG tracing, analysis.
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3rd Semester



BASIC CLINICAL SCIENCE



PBM3I001



Theory L/T (Hours per week): 3/1, Credit: 4 Module I DIAGNOSTIC INVESTIGATIONS IN NEUROLOGY: Neurodegenerative disorders (Parkinsonism, Alzheimer’s disease, SCL), Siezures, mechanism and classifications, Electroencephalography-clinical significance, Applications of computerized axial tomography, carotid angiography and transcranial doppler in neurology, Neuromuscular stimulation, Electromyography: clinical applications, clinical significance, Diseases of neuro-muscular junction, Motor neuron disorders, the electrical study of reflexes, the silent period, The F response, The H reflex, the axion reflexes. Disorders of neuromuscular transmission Module II CARDIOLOGY: Review of Heart structure, function and cardiac cycle, various valves and valvulopathies (MR, AR, MS, AS), Prosthetic devices, Cardiac failure and cardiogenic shock, Cardiac output measurement methods, Heart lung machine applications and clinical significance. Cardiorespiratory resuscitation, CVP and SWAN catheters Electrical properties: Source of ECG potentials, dipole theory, normal and abnormal ECG’s, diagnostic applications, interpretation of ECG, Disorders of rate and rhythm: tachycardia and tachyarrhythmias, bradycardia and bradyarrythmia, heart blocks, Cardiacpacing: diagnostic and therapeutic indications, criteria for selection, complications, types of pacing. CARDIAC ASSIST DEVICES: Diagnostic usage of ultrasound scanners, Doppler ultrasound: measurement and clinical significance, Open heart surgery, grafts, bypass surgery. Instrumentation used for open-heart surgery, Organization of I.C.C.U Clinical aspects. Module III PULMONOLOGY: Obstructive respiratory disorders, Restrictive respiratory disorders, humidifiers &nebulizers, metered dose inhalers. ANAESTHESIA: Anaesthesia machine, Mappleson circuits for breathing, Different kinds of anesthesia, uptake of anesthetic gases and vapors, Pre-anesthetic care and preparation. Post-operative care, Laws of gases, Patient monitoring during surgery. Applications of Ventilators, Infusion Pumps, Syringe Pumps, Reference Books: 1. James G. Mcleod, Physiological Approach to Clinical Neurology, Butterworth-



Page



th



4. Ward’s Anaesthesia Equipment – 4 Edition- Edited by C Ward, WB Saunders Company Limited-1992 ( or the Latest Edition of the same book
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rd



Heinemann Ltd, 3 edition. 2. D.Goldstein, mehmet Oz, Cardiac Assist Devices, Blackwell Future, 2002. 3. Robert F Rushmer , Cardio vascular Dynamics.WB Saunders, 1976.
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PEK3E001



3rd Semester



ENGINEERING ECONOMICS



Theory L/T (Hours per week):2/1, Credit: 3



Module I (12 hours)



Engineering Economics- Nature, Scope, Basic problems of an economy, Micro Economics and Macro Economics. Demand- Meaning of demand, Demand function, Law of Demand and its exceptions, Determinants of demand, Elasticity of demand & its measurement (Simple numerical problems to be solved ), Supply-Meaning of supply, Law of supply and its exception, Determinants of supply, Elasticity of supply, Determination of market equilibrium (Simple numerical problems to be solved). Production-Production function, Laws of returns: Law of variable proportion, Law of returns to scale



Module II (12 hours)



Cost and revenue concepts, Basic understanding of different market structures, Determination of equilibrium price under perfect competition (Simple numerical problems to be solved), Break Even Analysis-linear approach (Simple numerical problems to be solved). Banking -Commercial bank, Functions of commercial bank, Central bank, Functions of Central Bank. Inflation-Meaning of inflation, types, causes, measures to control inflation. National Income-Definition, Concepts of national income, Method of measuring national income.



Module III (12 hours)



Page



1. Riggs, Bedworth and Randhwa, “Engineering Economics”, McGraw Hill Education India 2. Principles of Economics, Deviga Vengedasalam; Karunagaran Madhavan, Oxford University Press. 3. Engineering Economy by William G.Sullivan, Elin M.Wicks, C. Patric Koelling, Pearson 4. R.Paneer Seelvan, “ Engineering Economics”, PHI 5. Ahuja,H.L., “Principles of Micro Economics” , S.Chand & Company Ltd 6. Jhingan,M.L., “Macro Economic Theory” 7. Macro Economics by S.P.Gupta, TMH
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Time value of money- Interest - Simple and compound, nominal and effective rate of interest, Cash flow diagrams, Principles of economic equivalence. Evaluation of engineering projects-Present worth method, Future worth method, Annual worth method, Internal rate of return method, Cost benefit analysis for public projects . Depreciation- Depreciation of capital assert, Causes of depreciation, Methods of calculating depreciation (Straight line method, Declining balance method), After tax comparison of project Text Books



B.Tech (Biomedical) detail Syllabus for Admission Batch 2015-16



POB3E002



3rd Semester



ORGANIZATIONAL BEHAVIOUR Credit- 3 Class Hours - 40



Objectives: 1. To develop an understanding of the behavior of individuals and groups inside organizations 2. To enhance skills in understanding and appreciating individuals, interpersonal, and group process for increased effectiveness both within and outside of organizations. 3. To develop theoretical and practical insights and problem-solving capabilities for effectively managing the organizational processes.



02



03



Class Hours Fundamentals of OB: Definition, scope and importance of OB, 6 Relationship between OB and the individual, Evolution of OB, Theoretical framework (cognitive), behavioristic and social cognitive), Limitations of OB.



Attitude: Importance of attitude in an organization, Right Attitude, Components of attitude, Relationship between behavior and attitude, Developing Emotional intelligence at the workplace, Job attitude, Barriers to changing attitudes. Personality and values: Definition and importance of Personality for performance, The Myers-Briggs Type Indicator and The Big Five personality model, Significant personality traits suitable to the workplace (personality and job – fit theory), Personality Tests and their practical applications.



Perception: Meaning and concept of perception, Factors influencing perception, Selective perception, Attribution theory, Perceptual process, Social perception (stereotyping and halo effect). Motivation: Definition & Concept of Motive & Motivation, The Content Theories of Motivation (Maslow’s Need Hierarchy & Herzberg’s Two Factor model Theory), The Process Theories (Vroom’s expectancy Theory & Porter Lawler model), Contemporary Theories – Equity Theory of Work Motivation. Foundations of Group Behavior: The Meaning of Group & Group behavior & Group Dynamics, Types of Groups, The Five – Stage Model of Group Development. Managing Teams: Why Work Teams, Work Teams in Organization, Developing Work Teams, Team Effectiveness & Team Building. Leadership: Concept of Leadership, Styles of Leadership, Trait Approach Contingency Leadership Approach, Contemporary leadership, Meaning and significance of contemporary leadership, Concept of transformations leadership, Contemporary theories of leadership, Success stories of today’s Global and Indian leaders.



10



9



15



01



Contents



Page



Unit
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04



05



3rd Semester



Organizational Culture : Meaning & Definition of Organizational Culture, creating & Sustaining Organizational Culture, Types of Culture (Strong vs. Weak Culture, Soft Vs. Hard Culture & Formal vs. Informal Culture), Creating Positive Organizational Culture, Concept of Workplace Spirituality. Organizational Change: Meaning, Definition & Nature of Organizational Change, Types of Organizational Change, Forces that acts as stimulants to change. Implementing Organizational Change : How to overcome the Resistance to Change, Approaches to managing Organizational Change, Kurt Lewin’s-Three step model, Seven Stage model of Change & Kotter’s Eight-Step plan for Implementing Change, Leading the Change Process, Facilitating Change, Dealing with Individual & Group Resistance, Intervention Strategies for Facilitating Organizational Change, Methods of Implementing Organizational Change, Developing a Learning Organization.



8



7



Page



16



Reference Books 1. Understanding Organizational Behaviour, Parek, Oxford 2. Organizational Behaviour, Robbins, Judge, Sanghi, Pearson. 3. Organizational Behaviour, K. Awathappa,HPH. 4. Organizational Behaviour, VSP Rao, Excel 5. Introduction to Organizational Behaviour, Moorhead, Griffin, Cengage. 6. Organizational Behaviour, Hitt, Miller, Colella, Wiley
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3rd Semester



HONORS QUANTITATIVE PHYSIOLOGY/RADIOLOGICAL TECHNIQUES PBM3D001/PBM3D002 PBM3D002



RADIOLOGICAL TECHNIQUES



Module-1 Introduction to surface anatomy (peripheral and visceral landmarks), X-Ray machine: working principle,components, image enhancement parameters and their control; Module-2



CT Scan: Working principle, components, types of CT; MRI scanner: Working principle, components andimage enhancement parameters; USG Scanner: Working principle, components and introduction to color doppler, PET scan: Working principle; Module-3



Page
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Cardiac Imaging Procedures: cardiac MRI, cardiac CT/PET scan (introduction only); Breast and Women’s imaging procedure: DEXA scan, Mammogram and perinatal USG (introduction only); Nuclear Medicine and it’s uses.
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PBM3D001



3rd Semester



QUANTITATIVE PHYSIOLOGY:



Module-1 Introduction to Human Physiology; Physical laws governing physiological functions with correlation (Law of Gravitation, Coulomb’s Law, Stoke’s Law, Hooke’s Law, Universal Gas Law, Law of Thermodynamics); Module-2



System-1 (Musculoskeletal system): Classification of skeletal muscles, estimation of TM potential by



Nernst Equation, AP, EPP, mechanism of skeletal muscle contraction, types of contractions (profile andmeasurement), mechanism of smooth muscle contraction; System-2 (cardiovascular system): vessels,calculation of lateral wall pressure, heart and its chambers, cardiac output calculation (dye andtemperature dilution methods, Fick’s method and 2D/3D echocardiographs methods); System-3 (Respiratory system): Lungs and segments, Inspiration and expiration profile by P-V plot; lungs volumesand capacities, measurement of TV by He dilution and N2 washout methods, gaseous exchange system(O 2 and CO 2 ), calculation of gas exchange across blood-alveolar interface; Module-3



Nervous System: Pathways of pressure, touch, pain and temperature sensation, pathways for vision,



Page
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audition, olfaction and accommodation, pain measurement and peripheral receptors; Fluid system: Acid–base balance of body, calculation and prediction of acidosis and alkalosis
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PBM3G001



3rd Semester



MINOR ENGINEERING PHYSIOLOGY



Theory L/T (Hours per week): 3/0, Credit: 3



Page



Module – 2 6. Respiratory physiology: Respiratory pathways (upper and lower). Mechanism of respiration, Feedback control, Blood-alveolar gas exchange (O 2 and CO 2 ) in details 7. Cardiovascular physiology: Vessels and their functional properties, heart as pump. Cardiac cycle, regulation of cardiac pump (extrinsic, intrinsic factors, auto regulation), Starling’s Law, cardiac output measurement methods, pacemaker potentials. ECG and formation of normal ECG, cardiac sounds and correlation with ECG. 8. Renal physiology: Nephron structure and functions, counter current exchange mechanism. Voiding of urine, Reflex Control, Bladder Plasticity and Urine Volume relationship. 9. Heat equilibrium in body: Heat equilibrium equation, temperature regulation and role of hypothalamic thermostat, responses to cold and warm environment, thermo neutral range & lethal Temperature concepts. 10. Haematology: Blood as Newtonian fluid –Its physical properties, mechanism of homeostasis, intrinsic and extrinsic pathways, blood pressure and its measuring techniques, feedback control of BP. Module -3 5. Hormones: classification, second messenger hypothesis, sources, half-life, effective concentration, feedback control, hypothalamic-pituitary axis, molecular mechanism of peptide & steroids hormones.
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Module-1 5. Basic functional concept of the body as whole & contribution of individual systems & their inter-dependence for achieving the goal. 6. Cell physiology: Ionic currents, Conductance and capacitance properties of excitable membranes, basic idea on cable properties and core conductor theory, transmembrane potential and its determination, equivalent electrical circuit diagram for neural membranes. 7. Nerve physiology: Types of neurons, their electrical properties, electrical potentials, nature, origin and propagation of action potential (AP), EPSPs, IPSPs, and Non- propagatory potentials (Generator Potential, Receptor Potential). 8. Muscle physiology: Types of muscles (functional classification), muscle action potential, EPP, cross bridge cycle and electromechanical coupling during contraction, role of Calcium ions, functional difference between smooth, cardiac and skeletal muscles during contraction, muscles as energy transducer, types of muscle contraction (isotonic, isometric, isokinetic) measurement and characterization (Force-velocity and Load-Tension relationships).
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6. 7. 8.



3rd Semester



CNS physiology: Electroencephalography (EEG) – its basic principles. Electrocorticogram (ECOG). Neuro- physiological and Bioelectrical basis of Learning and Memory. General sensation: Receptors. role of transducers, general and specific functional characteristics, classification, receptor potential, generator potential, amplification and propagation to CNS, spinal pathways of common sensations (pressure, touch, pain and temperature) in brief. Special sensation: III. Audition: Sound as stimulus. quality of sound, pitch, loudness, SPL, auditory receptor, genesis of potential change in the Internal ear, mechanism of hearing; IV. Vision: Optics of the eye, camera principles applied to the eye, accommodation and its pathway, refractive errors, Purkinje Shift, Electroretinogram (ERG), and Electrooculogram (EOG).
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Reference Books: 1) Concise Medical Physiology By Chauduri 2) Anatomy and Physiology – Ross & Wilson, Churchill Livigstone publications. 3) Principles of Anatomy & Physiology – Tortora & Grabowski – Harper Collins College Publisher – latest edition 4) J Gibson, Modern Physiology & Anatomy for Nurses; Black-well Scientific Publishers, 1981



Course Name



HS



Purely Applied Mathematics for Specific Branch of Engineering Biochemistry & Biophysics Digital Electronics Circuit Medical Informatics



PC PC PC PC HS



Databased Management System Engineering Economics/ Organizational Behavior *Skill Project and Hands on



Total Total Marks: 1200 Total Credits: 25 Honours



Minor



Bio Fluid Mechanics/ Genetic Engineering Biochemistry & Biophysics/ Medical Informatics



Hours/ week L/T



Credit Theory



University Marks



Internal Evaluation



3-0



3



100



50



3-0



3



100



3-0



3



3-0 3-0 2-1



Practical



Hours/ Week L/T



Credit Practical



Marks



50



2



1



50



100



50



2



1



50



3 3



100 100



50 50



2 2



1 1



50 50



3



100



50 6



3



100



14



7



300



18



18



600



300



4



4



100



50
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Code



Fourth Semester Theory



4th Semester



Page
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4-0-0 4-0-0 3-0-0



4 4 3



3-0-0 3-0-0 4-0-0 4-0-0 3-0-1 3-0-1 3-0-1 3-0-1 0-0-3



3 3 4 4 4 4 4 4 3 --29 ---
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Semester : 4th -------------1. PBM4D001 Honours(O2) Bio Fluid Mechanics 2. PBM4D002 Honours(O2) Genetic Engineering 3. PBM4E001 HS(CP) Purely Applied Mathematics for Specific Branch of Engineering 4. PEK4E002 HS(O1) Engineering Economics 5. POB4E003 HS(O1) Organizational Behavior 6. PBM4G001 Minor(O3) Biochemistry & Biophysics 7. PBM4G002 Minor(O3) Medical Informatics 8. PBM4I101 PC(CP) Biochemistry & Biophysics 9. PBM4I102 PC(CP) Digital Electronic Circuits 10. PBM4I103 PC(CP) Medical Infomatics 11. PBM4I104 PC(CP) Database Management System 12. PBM4I201 PC(CP) Skill Project and Hands on



4th Semester



Page
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4th Semester



4th Semester



Module I



PBM4G001



BIOCHEMISTRY AND BIOPHYSICS



Chemical Nature, Properties, Structure and classification of different classes of Biomacromolecules like Proteins, Nucleic Acid & Lipids. Composition & properties of the cell membrane, membrane transports, Kinetics and energetics of active transport, permeability Coefficient & partition coefficient & transport enzymes. Enzymes: Chemical nature, Broad classification, M-M-Kinetics, Isozymes and Allosteric enzymes, Isolation techniques & Spectrophtometric assay of enzyme activity.



Module II



Intermolecular bonds, weak & strong bonds, bond energies, structural stability of macromolecules. Temperature & reaction rates, Q10, & Arrhenius equation, Glycolysis, TCA cycle, ATP Synthesis. Recombinant DNA, Transcription & Translation, Reverse Transcription, Replication.



Module III



Bioelectrical Phenomena: Membrane Potential, Local and propagator types, Diffusion potential, phase boundary potentials, Generator Potentials, Monophonic as Biphasic Action Potentials (AP). Properties & Propagation of AP, factors influencing propagation of AP. Electrical properties of excitable membranes, Membrane Capacitance, Resistance, conductance, equivalent electrical circuit diagram for excitable membranes & pacemaker potentials. Electrical activity of brain (EEG) different wave forms, & their characteristics, Electrical Activity of Heart (ECG) , Eelctro-RetinoGram(ERG) ,Electro-Occologram (EOG) ,Receptor potentials, Stimuli, Electrical stimulus, strength-duration relationship, Dielectric properties of Bio-membrane, Space Constant & Time Constant for excitable membrane. Ionizing radiations, U-V & I-R radiations, radioisotopes & their use in biomedical research, Radioactive decays, Half life period, Half Value Layer, Linear Energy Transfers (LET), Relative Biological Efficiency (RBE) and Interaction of radiation with-matter.



Reference Books: Biophysics:



1. Radiation Biophysics, Second Edition - by Edward L. Alpen - Academic Press; 2 edition (January 15, 1998)



2. Biochemistry- The Molecular Basis of Life, Trudy McKee & James R. McKee, Oxford University Press 3. Bio-Physics – Roland Glaser- Springer; 2nd printing edition (November 23, 2004)



4. The Biomedical Engineering Hand Book- 3rd Ed- (Biomedical Engineering Fundamentals) - Joseph D. Bronzino – CRC –Tylor-Francis – 2006 (Section- III – Bio-Electrical Phenomena)



5. Biochemistry: Lehninger Principles of Biochemistry, Fourth Edition - by David L. Nelson & Michael



7.



Charlotte W. Pratt. - Wiley; 2 edition (March 31, 2005)



Page



6. Fundamentals of Biochemistry: Life at the Molecular Level - by Donald J. Voet , Judith G. Voet &
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M.Cox , - W. H. Freeman; 4 edition (April 23, 2004)
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4th Semester



DIGITAL ELECTRONICS CIRCUITS



Module I Number System: Introduction to Binary Numbers, Data Representation, Binary, Octal, Hexadecimal and Decimal Number System and their Conversion. (2 Hours)



Boolean Algebra and Logic Gates: Basic Logic Operation and Identities, Algebraic Laws, NOR and NAND Gates,



Useful Boolean Identities, Algebraic Reduction, Complete Logic Sets, Arithmetic Operation using 1’s and 2`s Compliments, Signed Binary and Floating Point Number Representation. Combinational Logic Design:



Specifying the Problem, Canonical Logic Forms, Extracting Canonical Forms, EX-OR Equivalence Operations,



Logic Array, K-Maps: Two, Three and Four variable K-maps, NAND and NOR Logic Implementations.



Module II



Concepts in VHDL: Basic Concepts, Using a Hardware Description Language, Defining Module in VHDL, Structural and Combinational Modelling, Binary Words, Libraries, Learning VHDL.



CMOS Logic Circuits: Voltages as Logic Variables, Logic Delay Times: Output Switching Times, Propagation Delay, Fan-In and Fan-out, Extension to other Logic Gate.



C-MOS Electronics, MOSFETS, The NOT Function in C-MOS: Complimentary Pairs and the C-MOS Invertors, Logic Formation Using MOSFETS: the NAND and NOR Gate, C-MOS Logic Connection, Complex Logic Gates in



C-MOS: 3-input Logic Gates, A general 4-input Logic Gate, Logic Cascades. (6 Hours)



Introduction to VLSI: Introduction, Lithography and Patterning, MOSFET Design Rules, Basic Circuit Layout, MOSFET Arrays and AOI Gates, Cells, Libraries, and Hierarchical Design, Floor Plans and Interconnect Wiring. (5 Hours)



Module III Logic Components: Concept of Digital Components, An Equality Detector, Line Decoder, Multiplexers and Demultiplexers, Binary Adders, Subtraction and Multiplication. (5 Hours)



Memory Elements and Arrays: General Properties, Latches, Clock and Synchronization, Master-Slave



and Edge-triggered Flip-flops, Registers, RAM and ROMs, C-MOS Memories. (6 Hours)



Sequential Network: Concepts of Sequential Networks, Analysis of Sequential Networks: Single State and Multivariable Networks, Sequential Network Design, Binary Counters, Importance of state machine. Hours)



Text Books:



2. Digital Systems – Principles and Applications, 10th Edition, Ronald J. Tocci, Neal S. Widemer and Gregory L. Moss, Pearson Education.



3. Digital Design, Robert K. Dueck, CENGAGE Learning.



Page



Uyemura, PWS Publishing Company, a division of Thomson Learning Inc.



20



1. A First Course in Digital System Design: An Integrated Approach, India Edition, John P.
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4th Semester



Reference Books: 1. Digital Principles and Applications, 6th Edition, Donald P. Leach, Albert Paul Malvino and Goutam Saha, Tata McGraw Hill Publishing Company Ltd., New Delhi.



2. Digital Fundamentals, 5th Edition, T.L. Floyd and R.P. Jain, Pearson Education, New Delhi



3. Digital Electronics, Principles and Integrated Circuit, Anil K. Jain, Wiley India Edition. 3rd



Edition,



Moris



M.



Mano,



Pearson



Education.
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Design,



Page



4. Digital
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Module I



4th Semester



MEDICAL INFORMATICS



(16 Hours)



Introduction: History, what is medical informatics, bioinformatics, contents of medical



informatics, applications of medical informatics, progress & future of medical informatics, need for medical informatics education/training, medical informatics education courses/modules. Hospital Management & Information System (HMIS):



Introduction, what is HMIS, Need for HMIS, Benefits of HMIS, Capabilities of HMIS, Development



of HMIS, Steps in the development of HMIS, Functional area, Modules forming HMIS, Pre-



requisites for HMIS, Why HMIS Fails, Factors affecting maintenance & development of HMIS, Advantages of HMIS.



Module II



(12 Hours)



Knowledge Based Expert Systems (ES):



Introduction, Artificial Intelligence (AI), what is an Expert System (ES), Need for Expert System



(ES), Knowledge Representation, Data Base Comparisons, Statistical Pattern Classification, Decision Analysis, Cognitive Models, Developmental Tools , Knowledge Engineering System (KES), Neural Networks and Advantages of Expert System (ES).



Module III



(12 Hours)



Computer based Patient Records (CPR):



Introduction, What is CPR, Need for CPR, Strength & Weakness of Hand Written Records, CPR & Clinical decisions, Ideal features of CPR, Components and



Functionality of CPR, Development Tools, CPR in Radiology



Text Book:



Page



17



1) Medical Informatics- A Primer – Mohan Bansal – Tata McGraw Hill -2003



B.Tech (Biomedical) detail Syllabus for Admission Batch 2015-16 PBM4I104



Module I :



4th Semester



DATABASE MANAGEMENT SYSTEM



(10 hours)



Database System Architecture - Data Abstraction, Data Independence, Data Definitions



and Data Manipulation Languages. Data models - Entity Relationship(ER), Mapping ER



Model to Relational Model, Network .Relational and Object Oriented Data Models, Integrity Constraints and Data Manipulation Operations. Module II :



(12 hours)



Relation Query Languages, Relational Algebra and Relational Calculus, SQL.



Relational Database Design: Domain and Data dependency, Armstrong's Axioms, Normal Forms, Dependency Preservation, Lossless design. Query Processing Strategy. Module III:



(10 hours)



Transaction processing: Recovery and Concurrency Control. Locking and Timestamp



based Schedulers. Database Recovery System: Types of Data Base failure & Types of Database Recovery, Recovery techniques Text Books



1. Database System Concepts by Sudarshan, Korth (McGraw-Hill Education )



2. Fundamentals of Database System By Elmasari & Navathe- Pearson Education



References Books:



1. An introduction to Database System – Bipin Desai, Galgotia Publications



2. Database System: concept, Design & Application by S.K.Singh (Pearson Education) 3. Database management system by leon &leon (Vikas publishing House). 4. Fundamentals of Database Management System – Gillenson, Wiley India



Page
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5. Database Modeling and Design: Logical Design by Toby J. Teorey, Sam S. Lightstone, and Tom Nadeau, “”, 4th Edition, 2005, Elsevier India Publications, New Delhi
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4th Semester



Page
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Skill Project and Hands on
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4th Semester Honours



PBM4D001



BIO FLUID MECHANICS



Module-I Review of basic fluid mechanics Biorheology Constitutive equations. Non-Newtonian fluid



models. Circulatory biofluid mechanics Circulatory system physiology. Function of circulatory system, circulation in heart, blood and lymphatic vessels. Blood properties. Hemorheology. Models for blood flow: Steady flow in tubes. Pulsatile flow in a rigid tube. Pulsatile flow in an elastic tube. Wave propagation in elastic tubes, Blood Rheology and Diseases Module-II



Applications in circulatory system: Blood flow dynamics in arteries and veins. Flow in specific



vessels and arteries. Heart-valve hemodynamics. Diseases related to obstruction of blood flow. Stroke. Heart injury. 4. Synovial fluid in joints Synovial joints physiology. Function of synovial fluid. Diseases. Synovial fluid properties and rheology. Lubrication theory. Application for



synovial fluid flow. Arthritis. Knee and Hip injury. Models of Biofluid Flows and Drug Delivery Module-III



Biofluid dynamics of the human brain. Cerebrospinal fluid. Cerebral blood flow. Blood brain



barrier. Brain diseases. Respiratory biofluid mechanics Respiratory system physiology. Alveolar ventilation. Air flow in the lungs. Mechanics of breathing. Gas exchange and transport. Flow and pressure measurement techniques in human body, Bioheat Transfer, Computational Biofluid Mechanics Books



Page
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1. C.Ross Ethier and Craigg A. Simmons, Introductory Biomechanics, Cambridge texts in Biomedical Engineering, 2007. 2. C. Kleinstreuer, Biofluid Dynamics: Principles and Applications, CRC Press, Taylor&Francis Group, 2006. 3. M. Zamir, The Physics of pulsatile flow, Springer-Verlag NY, 2000. 4. J. N. Mazumdar, Biofluid Mechanics, World Scientific, 2004. 5. Y.C. Fung, Biodynamics: Circulation, Springer-Verlag NY, 1997. 6. L. Waite, Applied Biofluid Mechanics, McGraw Hill, 2007 7. L. Waite, Biofluid Mechanics in Cardiovascular Systems, McGraw-Hill , 2006.
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4th Semester



GENETIC ENGINEERING



Module-I Basic principle of DNA isolation and purification; Restriction endonuclease, Ligase and other modifying enzymes; DNA& RNA Markers, Linker, Adapter and MCS; Gene cloning vectorsPlasmid, bacteriophage, cosmid, BAC, YAC; Expression vectors: basic concept, bacteria and yeast based expression vector; Gene library- genomic and c-DNA, contig library; Polymerase Chain reaction, Module-II



Basic concept of gene cloning; Cloning of interacting gene: two hybrid and three hybrid assay; Cloning of differentially expressed gene; DNA micro arrays and Chips - principle and manufacturing process; DNA finger printing and DNA foot printing; DNA Sequencing; Site directed mutagenesis; Expression of heterologous gene; In vitro transcription and translation; Gene knock out strategies; RNA interference: Antisense RNA, si RNA and mi RNA; Ribozyme Technology. Module-III



Molecular markers- Types (RFLP, RAPD, AFLP, SCAR, SSR, SNP, EST), Principle and methodology; Application of molecular markers: in diagnostics, gene tagging, gene mapping, Physical mapping of the genome. Genome analysis using 16S rRNA typing/ sequencing, Genome projects: Human, Rice; Gene therapy and its applications; DNA vaccines and rDNA products; Genetic engineering regulations and safety guidelines. Text Books: 1. H S Chawla, Plant Biotechnology, Oxford University Press 2. T A Brown, Gene cloning and DNA Analysis, Black well publishing 3. Primerose et al., Principle of gene manipulation and genomics, Black well publishing. Reference 1. Sambrooks et al., Molecular cloning (Vol.I,II,II), CSH Press. 2. Spurr N & Young TD, ICRF Hand book of genome analysis, Blackwell



BIOCHEMISTRY AND BIOPHYSICS LAB
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Spectrophotometric/Colorimetric estimation of Protein using Lowry’s Method Spectrophotometric/Colorimetric estimation of carbohydrates Spectrophotometric estimation of DNA using DPA method Spectrophotometric estimation of RNA using Orcinol Method Estimation of iodine Number and Saponification value of fatty acids Separation of Amino acids by Paper Chromatography Separation of Sugars by Thin Layer Chromatography Separation of Proteins by Column Chromatography Assay of Enzyme activity: Protease from bacteria Assay of Enzyme activity: Amylase from Plant tissue & Saliva Determination of Km and Vmax of an enzyme catalyzed reaction.



Page
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4th Semester



DIGITAL ELECTRONICS CIRCUIT LAB As per B.Tech I&E Syllabus



1. Digital Logic Gates: Investigate logic behavior of AND, OR, NAND, NOR, EX-OR, EX-NOR, Invert and Buffer gates, use of Universal NAND Gate. 2. Gate-level minimization: Two level and multi level implementation of Boolean functions. 3. Combinational Circuits: design, assemble and test: adders and subtractors, code converters, gray code to binary and 7 segment display. 4. Design, implement and test a given design example with (i) NAND Gates only (ii) NOR Gates only and (iii) using minimum number of Gates. 5. Design with multiplexers and de-multiplexers. 6. Flip-Flop: assemble, test and investigate operation of SR, D & J-K flip-flops. 7. Shift Registers: Design and investigate the operation of all types of shift registers with parallel load. 8. Counters: Design, assemble and test various ripple and synchronous counters decimal counter, Binary counter with parallel load. 9. Memory Unit: Investigate the behaviour of RAM unit and its storage capacity – 16 X 4 RAM: testing, simulating and memory expansion. 10. Clock-pulse generator: design, implement and test. 11. Parallel adder and accumulator: design, implement and test. 12. Binary Multiplier: design and implement a circuit that multiplies 4-bit unsigned numbers to produce a 8-bit product. 13. Verilog /VHDL simulation and implementation of Experiments listed at Sl. No. 3 to 12.



MEDICAL INFORMATICS LAB (UR) Data Based Management System Lab
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Use of SQL syntax: insertion, deletion, join, updation using SQL. (1 class) Programs on join statements and SQL queries including where clause. (1 class) Programs on procedures and functions. (1 class) Programs on database triggers. (1 class) Programs on packages. (1 class) Programs on data recovery using check point technique. (1 class) Concurrency control problem using lock operations. (1 class) Programs on ODBC using either VB or VC++. (1 class) Programs on JDBC. (1 class) Programs on embedded SQL using C / C++ as host language. (1 class)



Page
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4th Semester



Minor Specialization BIOCHEMISTRY AND BIOPHYSICS /MEDICAL INFORMATICS /MEDICAL IMAGE PROCESSING



Page



23



PBM4G001/ PBM4G002



Course Name



PC



Biomaterials



PC



Elements of Biomedical Instrumentation Microprocessors



PC PE



OE



PC



Transducers & Instrumentations/Digit al Signal Processing/VLSI Design Operative System/Computer Network & Data Communication Advance Lab-I



Total Total Marks: 1100 Total Credits: 24 Honours Bio Heat and mass Minor



Transfer/ Tissue Engineering



Hours/ Week L/T



Theory



Credit Theory



University Marks



Internal Evaluation



3-0 3-0



3 3



100 100



50 50



3-0 3-1



3 4



100 100



50 50



3-1



4



100



50



17



17



500



250



4



4



100



50



Practical



Hours/ Week L/T



Credit Practical



Marks



2 2



1 1



50 50



2



1



50



8



4



200



14



7



350
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Code



Fifth Semester



5th Semester



Page
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Bio Heat and mass Transfer Tissue Engineering Operative System Computer Network and Data Communication Biomaterials Elements of Biomedical Instrumentation Microprocessors Advance Lab - I Transducers & Instrumentations Digital Signal Processing VLSI Design



4-0-0 4-0-0 4-0-0 4-0-0 3-0-1 3-0-1 3-0-1 0-0-4 4-0-0 4-0-0 4-0-0



4 4 4 4 4 4 4 4 4 4 4 --28 ---
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Semester : 5th -------------1. PBM5D001 Honours(O4) 2. PBM5D002 Honours(O4) 3. PBM5H001 OE(O2) 4. PBM5H002 OE(O2) 5. PBM5I101 PC(CP) 6. PBM5I102 PC(CP) 7. PBM5I103 PC(CP) 8. PBM5I201 PC(CP) 9. PBM5J001 PE(O3) 10. PBM5J002 PE(O3) 11. PBM5J003 PE(O3)



5th Semester



Page
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5th Semester 5TH SEMESTER



PBM5I101



BIOMATERIALS



Module I (11 Hours) Biomaterials: Definitions of Biomaterials & Biocompatibility, Classification of materials used in the body, performance of Biomaterials, Brief historical background of Biomaterials. Characterization of Materials: Mechanical properties: Stress-Strain Behavior, Mechanical Failure: Static & Dynamic Failure, Friction & wear failure, Visco-Elastic material behavior. (Text Book –I – Chapter I & III)



Module – II (13 Hours)



Properties of Biomaterials: Electrical Properties & Piezoelectricity, Optical Properties, X-ray Absorption, Acoustic & Ultrasound Properties, Density & Porosity Diffusion Properties. Metallic Biomaterials: Introduction, Stainless steels, CoCr Alloys, Ti Alloys & Corrosion of metallic Implants (Text Book –I –Chapter 4. Text Book –II – Chapter 1)



Module III (16 Hours)



Ceramic Biomaterials: Introduction, Non-absorbable materials like Alumina, Carbons & Zirconia . Biodegradable Ceramics like Calcium phosphate, Aluminum-Calcium-Phosphate (ALCAP) Ceramics, Coralline. Bioactive ceramics like Glass ceramics, Ceravital. Polymeric Biomaterials: Introduction, Polymerization & Basic structure, Polymers used as Biomaterials: Polyvinylchloride (PVC), Polyethylene (PE), Polypropylene (PP), Plolymethylmetacrylate (PMMA) and Ployesters. Composite Biomaterials: Structure, Bounds & Properties, Anisotropy of Composites, Particulate Composites, Fibrous Composites & Porous Materials. (Text Book –II – Chapter 2, 3 & 4)



Text Books:



1. Biomaterials –An Introduction, 3rd Ed– Joon Park & R.S.Lakes- Springer- 2007.



Page



26



2. Biomaterials- Joyce Y.Wong & Joseph D. Bronzino – CRC Press- 2007
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5th Semester



ELEMENTS OF BIOMEDICAL INSTRUMENTATION



Module I (13 Hours) (i) What is bioengineering: Engineering versus Science, Bioengineering, Biochemical Engineering, Biomedical Engineering, and Career Opportunities. (ii) Medical Instrumentation: Sources of Biomedical Signals, Basic medical Instrumentation system, Performance requirements of medical Instrumentation system, use of microprocessors in medical instruments, PC based medical Instruments, general constraints in design of medical Instrumentation system & Regulation of Medical devices. (iii) Bioelectrical Signals & Electrodes: Origin of Bioelectric Signals, Electrocardiogram, Electroencephalogram, Electromyogram, Electrode-Tissue Interface, Polarization, Skin Contact Impedance, Motion Artifacts. (Text Book-I-Chapter-0 , Text Book-II —Chapter-1, Text book-II- Chapter-2)



Module -II (14 Hours)



(iv) Electrodes for ECG: Limb Electrode, Floating Electrodes, Prejelled disposable Electrodes, Electrodes for EEG, Electrodes for EMG. (v) Physiological Transducers: Introduction to Transducers, Classification of Transducers, Performance characteristics of Transducers, Displacement, Position and Motion Transducers. (Text book-II- Chapter-2 , Text Book-II, Chapter- 3 )



Module –III (13 Hours)



Physiological Transducers: Strain gauge pressure transducers, Thermocouples, Electrical Resistance Thermometer, Thermister, Photovoltaic transducers, Photo emissive Cells & Biosensors or Biochemical sensor Recording Systems: Basic Recording systems, General considerations for Signal conditioners, Preamplifiers, Differential Amplifier, Isolation Amplifier, Electrostatic and Electromagnetic Coupling to AC Signals, Proper Grounding (Common Impedance Coupling) (Text Book-II, Chapter- 3, Text Book-II-Chapter-4 )



Text Books:1.



2.



Introduction to Biomedical Engineering by Michael M. Domach, Pearson Education Inc,-2004 Hand Book of Biomedical Instrumentation-2nd Ed by R.S.Khandpur, Tata McGraw Hill, 2003.



Reference Books:



Page
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1. Introduction to Biomedical equipment technology, 4e. By JOSEPH.J.CAAR JOHN.M.BROWN (Pearson education publication) 2. Medical Instrumentation-application & design. 3e – By JOHN.G.WEBSTER John Wiley & sons publications 3. Leslie. Cromwell – Biomedical instrumentation & measurements, 2e PHI 4. Dr. M. Arumugam – Biomedical instrumentations, Anuradha Publishers 5. Transducers and Instrumentation/Digital Signal Processing/ VSLI Design



B.Tech (Biomedical) detail Syllabus for Admission Batch 2015-16 PBM5J001



5th Semester



TRANSDUCERS & INSTRUMENTATION



Module –1 10 lectures Elements of a general measurement system; Static Characteristics: systematic characteristics, statistical characteristics, calibration; Dynamic characteristics of measurement systems: transfer functions of typical sensing elements, step and frequency response of first and second order elements, dynamic error in measurement systems. (Bentley: Chapters 1-4)



Module-2 14 lectures



Sensing elements: Resistive sensing elements: potentiometers, Resistance Temperature Detector (RTD), thermistors, strain gages. Capacitive sensing elements: variable separation, area and dielectric; Inductive sensing elements: variable reluctance and LVDT displacement sensors; Electromagnetic sensing elements: velocity sensors, Thermoelctric sensing elements: laws, thermocouple characteristics, installation problems, cold junction compensation. IC temperature sensor Elastic sensing elements: Bourdon tube, bellows, and diaphragms for pressure sensing, force and torque measurement. (Bentley: Sections 8.1 to 8.6; Ghosh: Section 10.3 to 10.4).



Module-3 10 lectures



Signal Conditioning Elements: Deflection bridges: design of resistive and reactive bridges, push-pull configuration for improvement of linearity and sensitivity Amplifiers: Operational amplifiers-ideal and non-ideal performances, inverting, non-inverting and differential amplifiers, instrumentation amplifier, filters. A.C. carrier systems, phase sensitive demodulators and its applications in instrumentation. (Bentley: Sections 9.1 to 9.3; Ghosh: Sections 15.1 and 15.2) .



Text Books:



1. Principles of Measurement Systems- J.P. Bentley (3/e), Pearson Education, New Delhi, 2007. 2. Introduction to Measurement and Instrumentation- A.K. Ghosh(3/e), PHI Learning, 2009. 3. Transducers and Instrumentation- D.V.S. Murthy (2/e), PHI Learning, New Delhi, 2009.



Page



1. Measurement Systems Application & DesignE.O.Doeblin (4/e),McGrawHill,International,NY. 2. Instrumentation for Engineering Measurements- J.W. Dally, W.F. Riley and K.G. McConnel (2/e), John Wiley, NY, 2003. 3. Industrial Instrumentation- T.R. Padmanabhan, Springer, London, 2000.
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Reference Books:
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5th Semester



DIGITAL SIGNAL PROCESSING (3-0-0)



University level Module–I(10hours) Discrete Time System Basic Discrete Time Signals and their classifications, Discrete times systems and their classifications, Stability of discrete time system, Analysis and response (convolution sum) of discrete - time linear LTI system, Recursive and Non-recursive discrete time system, impulse response of LTI system, Correlation of discrete time Signal The Z-Transform and Its Application to the Analysis of LTI Systems: The Z-Transform: The Direct Z-Transform, The Inverse Z-Transform; Properties of the Z- Transform; Inversion of the Z-Transforms: The Inversion of the Z-Transform by Power Series Expansion, The Inversion of the Z-Transform by Partial-Fraction Expansion; Analysis of Linear Time-Invariant Systems in the z-Domain: Response of Systems with rational System Functions, Transient and Steady-State Responses, Causality and Stability, Pole-ZeroCancellations. Module–II



(15hours)



The Discrete Fourier Transform: Its Properties and Applications Frequency Domain Sampling: Frequency-Domain Sampling and Reconstruction of Discrete-Time Signals, The Discrete Fourier Transform, The DFT as a Linear Transformation, Relationship of the DFT to other Transforms; Properties of the DFT: Periodicity, Linearity, and Symmetry Properties, Multiplication of Two DFTs and Circular Convolution, Additional DFT Properties; Linear Filtering Methods Based on the DFT: Use of the DFT in Linear Filtering, Filtering of Long Data Sequences; Frequency Analysis of Signals using the DFT; The Discrete Cosine Transform: Forward DCT, Inverse DCT, DCT as an Orthogonal Transform. Efficient Computation of the DFT: Fast Fourier Transform Algorithms Efficient Computation of the DFT: FFT Algorithms: Direct Computation of the DFT, Radix-2 FFT Algorithms: Decimation-In-Time (DIT), Decimation-In-Time (DIF); Applications of FFT Algorithms: Efficient Computation of the DFT of two Real Sequences, Efficient Computation of the DFT a 2N-Point Real Sequence, Use of the FFT Algorithm in Linear Filtering and Correlation. Structure and implementation of FIR and IIR filter: Structure for the Realization of Discrete-Time Systems, Structure for FIR Systems: Direct- Form Structure, Cascade-Form Structures, Frequency-Sampling Structures; Structure for IIR Systems: Direct-Form Structures, Signal Flow Graphs and Transposed Structures, Cascade-Form Structures, Parallel-Form Structures. Design of Digital Filters: General Considerations: Causality and Its Implications, Characteristics of Practical Frequency-Selective Filters; Design of FIR Filters: Symmetric and Antisymmetric FIR Filters, Design of Linear-Phase FIR Filters by using Windows, Design of Linear-Phase FIR Filters by the Frequency-Sampling Method; Design of IIR Filters from Analog Filters: IIR Filter Design by Impulse Invariance, IIR Filter Design by the Bilinear Transformation.
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(10hours)



Page



Module–III
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5th Semester



Basic adaptive filter: System modeling and Identifications using adaptive filter College Level (20%)



MatLab realization of DFT, FFT, Z-transform, IIR and FIR and adaptive filter realization as mentioned in Text Book-3 Text Books



1. Digital Signal Processing – Principles, Algorithms and Applications by J. G. Proakis and D. G. Manolakis, 4th Edition,Pearson. 2. Digital Signal Processing – S. Salivahan, A. Vallavraj and C. Gnanapriya, Tata McGrawHill. 3. Digital Signal Processing: a Computer-Based Approach – Sanjit K. Mitra, Tata McGraw Hill. Reference Book :
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1. Digital Signal Processing: Tarun Kumar Rawat, Oxford university Press 2. Digital Signal Processing: T.J.Cavicchi, Wieley Student Edition 3. Digital Signal Processing – Manson H. Hayes (Schaum’s Outlines) Adapted by Subrata Bhattacharya, Tata McGraw Hill. 4. Digital Signal Processing: Dr. Shalia D. Apte, 2nd edition Willey Publication 5. Adaptive signal processing, B. Widrow and S. D. Stearns, Pearson Education



B.Tech (Biomedical) detail Syllabus for Admission Batch 2015-16



5th Semester



PBM5H002 COMPUTER NETWORK & DATA COMMUNICATION Module–I



12Hrs



Overview of Data Communications and Networking. Physical Layer : Analog and Digital, Analog Signals, Digital Signals, Analog versus Digital, Data Rate Limits, Transmission Impairment, More about signals. Digital Transmission: Line coding, Block coding, Sampling, Transmission mode. Analog Transmission: Modulation of Digital Data; Telephone modems, modulation of Analog signals. Multiplexing : FDM , WDM , TDM , Transmission Media: Guided Media, Unguided media (wireless) Circuit switching and Telephone Network: Circuit switching, Telephone network. Module–II



12Hrs



Data Link Layer Error Detection and correction: Types of Errors, Detection, Error Correction Data Link Control and Protocols: Flow and Error Control, Stop-and-wait ARQ. Go-Back-N ARQ, Selective Repeat ARQ, HDLC. Point-to –Point Access: PPP Point –to- Point Protocol, PPP Stack, Multiple Access Random Access, Controlled Access, Channelization. Local area Network: Ethernet. Traditional Ethernet, Fast Ethernet, Gigabit Ethernet. Token bus, token ring Wireless LANs: IEEE 802.11, Bluetooth virtual circuits: Frame Relay and ATM. Module–III



12Hrs



Network Layer: Host to Host Delivery: Internetworking, addressing and Routing Network Layer Protocols: ARP, IPV4, ICMP, IPV6 ad ICMPV6 Transport Layer: Process to Process Delivery: UDP; TCP congestion control and Quality of service. Application Layer : Client Server Model, Socket Interface, Domain Name System (DNS): Electronic Mail (SMTP) and file transfer (FTP) HTTP and WWW. Text Books:



1. Data Communications and Networking: Behrouz A. Forouzan, Tata McGraw-Hill, 4 Ed
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2. Computer Networks: A. S. Tannenbum, D. Wetherall, Prentice Hall, Imprint of Pearson 5th Ed
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5th Semester



Reference Book: .
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1. Computer Networks:A system Approach:Larry L, Peterson and Bruce S. Davie,Elsevier, 4 Ed 2. Computer Networks: Natalia Olifer, Victor Olifer, WilleyIndia 3. Data and Computer Communications: William Stallings, Prentice Hall, Imprint of Pearson,9 4. Data communication & Computer Networks: Gupta, Prentice Hall ofIndia 5. Network for Computer Scientists & Engineers: Zheng, Oxford UniversityPress 6. Data Communications and Networking: White, CengageLearning
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5th Semester



PBM5J003 VSLI DESIGN Module – I 08 Hours



Introduction: Historical Perspective, VLSI Design Methodologies, VLSI Design Flow, Design Hierarchy, Concept of Regularity, Modularity and Locality, VLSI Design Styles, Computer-Aided Design Technology. Fabrication of MOSFETs: Introduction, Fabrication Processes Flow – Basic Concepts, The CMOS n-Well Process, Layout Design Rules, Stick Diagrams, Full-Customs Mask Layout Design. MOS Transistor: The Metal Oxide Semiconductor (MOS) Structure, The MOS System under External Bias, Structure and Operation of MOS Transistor (MOSFET), MOSFET Current-Voltage Characteristics, MOSFET Scaling and Small-Geometry Effects, MOSFET Capacitance. (Chapter 1 to 3 of Text Book 1 and for Stick Diagram Text Book 2)



Module – II 14 Hours



MOS Inverters – Static Characteristics: Introduction, Resistive-Load Inverters, Inverters with n-Type MOSFET Load, CMOS Inverter. MOS Inverters – Switching Characteristics and Interconnect Effects: Introduction, DelayTime Definitions, Calculation of Delay-Times, Inverter Design with Delay Constraints, Estimation of Interconnect Parasitics, Calculation of Interconnect Delay, Switching Power Dissipation of CMOS Inverters. Combinational MOS Logic Circuits: Introduction, MOS Logic Circuits with Depletion nMOS Loads, CMOS Logic Circuits, Complex Logic Circuits, CMOS Transmission Gates (Pass Gates). (Chapter 5 to 7 of Text Book 1)



Module – III 18 Hours



Sequential MOS Logic Circuits: Introduction, Behaviour of Bistable Elements, SR Latch Circuits, Clocked Latch and Flip-Flop Circuits, CMOS D-Latch and Edge-Triggered Flip-Flop. Dynamic Logic Circuits: Introduction, Basic Principles of Pass Transistor Circuits, Voltage Bootstrapping, Synchronous Dynamic Circuit Techniques, Dynamic CMOS Circuit Techniques, High Performance Dynamic CMOS Circuits. Semiconductor Memories: Introduction, Dynamic Random Access Memory (DRAM), Static Random Access Memory (SRAM), Non-volatile Memory, Flash Memory. Design for Testability: Introduction, Fault Types and Models, Ad Hoc Testable Design Techniques, Scan-Based Techniques, Built-In Self-Test (BIST) Techniques, Current Monitoring I DDQ Test.



Text Books:



1. Sung-Mo Kang and Yusuf Leblebici, CMOS Digital Integrated Circuits: Analysis and Design, rd



3 Edn., Tata McGraw-Hill Publishing Company Limited, 2003. 2. K. Eshraghian and N.H.E. Weste, Principles of CMOS VLSI Design – a Systems Perspective, 2nd Edn., Addison Wesley, 1993.
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1. Jan M. Rabaey, Anantha Chandrakasan, Borivoje Nikolic, Digital Integrated Circuits – A Design Perspective, 2nd Edn., Pearson Education, 2003. 2. Wayne Wolf, Modern VLSI Design System – on – Chip Design, 3rd Edn., Pearson Education, 2003. 3. Debaprasad Das, VLSI Design, Oxford University Press, New Delhi, 2010. 4. John P. Uyemura, CMOS Logic Circuit Design, Springer (Kluwer Academic Publishers), 2001. 5. Ken Martin, Digital Integrated Circuit Design, Oxford University Press, 2000.
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5th Semester



OPERATIVE SYSTEM/ COMPUTER NETWORK AND DATA COMMUNICATION PBM5H001



OPERATING SYSTEM



MODULE-I 12 Hours INTRODUCTION TO OPERATING SYSTEM:



What is an Operating System? Simple Batch Systems, Multiprogramming and Time Sharing systems. Personal Computer Systems, Parallel Systems, Distributed Systems and Real time Systems.



Operating System Structures: Operating System Services, System components, Protection system, Operating System Services, system calls



PROCESS MANAGEMENT:



Process Concept, Process Scheduling, Operation on Processes, Interprocess communication, Examples of IPC Systems, Multithreading Models, Threading Issues, Process Scheduling Basic concepts, scheduling criteria, scheduling algorithms, Thread Scheduling.



Page



MODULE-III 11 Hours STORAGE MANAGEMENT: File System Concept, Access Methods, File System Structure, File System Structure, File System Implementation, Directory implementation, Efficiency and Performance, Recovery, Overview of Mass Storage Structure, Disk Structure, Disk Scheduling, Disk Management, Swap-Space Management, I/O System Overview, I/O Hardware, Application I/O Interface, Kernel I/O Subsystem, Transforming I/O Request to Hardware Operation. CASE STUDIES: The LINUX System, Windows XP, Windows Vista TEXT BOOK: 1. Operating System Concepts – Abraham Silberschatz, Peter Baer Galvin, Greg Gagne, 8th edition, Wiley-India, 2009. 2. Mordern Operating Systems – Andrew S. Tanenbaum, 3rd Edition, PHI 3. Operating Systems: A Spiral Approach – Elmasri, Carrick, Levine, TMH Edition REFERENCE BOOK: 1. Operating Systems – Flynn, McHoes, Cengage Learning 2. Operating Systems – Pabitra Pal Choudhury, PHI 3. Operating Systems – William Stallings, Prentice Hall 4. Operating Systems – H.M. Deitel, P. J. Deitel, D. R. Choffnes, 3rd Edition, Pearson
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MODULE-II 12 Hours PROCESS COORDINATION: Synchronization: The Critical section problem, Peterson’s solution, Synchronization hardware, Semaphores, Classical problems of synchronization, Monitors. Deadlocks: System model, Deadlock Characterization Methods for Handling Deadlocks, Deadlock Prevention, Deadlock avoidance, Deadlock Detection, recovery from Deadlock. MEMORY MANAGEMENT: Memory Management strategies, Logical versus Physical Address space, swapping, contiguous Allocation, Paging, Segmentation. Virtual Memory: Background, Demand paging, performance of Demand paging, Page Replacement, Page Replacement Algorithms. Allocation of frames, Thrashing, Demand Segmentation.
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5th Semester



BIOMATERIALS LAB



1. Determination of hardness of different implant materials by Vickers Indentation. 2. Determination of tensile strength of implant materials. 3. Determination of modulus of rigidity of different biomaterials. Extraction of biopolymers from plants by HPLC method. 4. Estimation of haemocompatibility of biomaterials by hemolysis studies; 5. To study the influence of surface roughness on the wetability of the implant material. 6. Determination of surface energy of different biomaterials through contact angle measurement. 7. Determination of glass transition temperature of polymer and polymer composite. 8. Measurement of rheological properties of polymer solution and simulated of body fluid. 9. Determination of moment of inertia of human bone using compound pendulum method. 10. Determination of roughness of different implant materials. 11. Determination of coefficient of friction and wear resistance of different implant surfaces. Study the pitting corrosion behavior of stainless steel in simulated body fluid. 12. Determination of corrosion rate of Titanium implant in simulated body fluid ELEMENTS OF BIOMEDICAL INSTRUMENTATION LAB



1. Baby incubator 2. Digital BP meter & Sphygmomanometer 3. Infusion pump. 4. Audio meter 5. Ventilator6. ECG –Machine-- with simulator 7. EMG – Machine-- with simulator 8. EEG-Machine - - with simulator 9. D.C. Defibrillator- with simulator 10. Pace Makers –Internal & External - with Simulator 11. Demonstration of different kinds of Electrodes for ECG, EEG, EMG Measurement
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12. Phonocardiograph
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5th Semester



MICROPROCESSORS LAB
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Equipment necessary:8086 training kit withWith minimum two line and 10 characters per line LCD displayOn-board single line/two pass assembler with all standard directives.ADC and DAC card.I/O port chipTimer Buffered standard portInterrupt controllerIBM PC Keyboard and Interface.Rs 232C Serial Interface.Standard MONITOR Program.PC based cross- assembler, editor, linker, binary code converter with up-load and down load facilities.50 MHZ DSO for measurement of timing diagram.Some interface cards like Stair case simulatorStepper motor control card with stepper motors.List of Experiments to be conducted.Part AStudy of 8086 kit and all the peripheral pin numbersDetail study of use of MONITOR program. Learn how to edit the program, assemble it and run it in all the different modes ( GO, step and Break-point mode. (2 Periods)Simple Programs to understand operation of different set of instructions likePrograms related to data transfer groupRelated to different addressing modes.Flag manipulation.Simple programs related to Arithmetic, logical, and shift operation.Loop and Branch InstructionsString operations.Stack manipulation and subroutine program. At least seven of the following list of experiments. 1. Arranging a set of date in ascending and descending order. 2. Finding out the number of positive, negative and zeros from a data set. 3. transfer of data from one memory location to another memory location. 4. Searching the existence of a certain data in a given data set. 5. Gray – to – Binary and Binary – to – Gray conversion and BCD – to –Binary and Binary – to – BCD Conversion 6. Design a Up/down Counter. 7. Multiply two 8 Bit numbers using Successive addition and shifting method. 8. Add a series of unsigned 8- Bit data. Extend the experiment to add signed number and multi byte numbers. 9. Generate a Square wave and rectangular wave of given frequency at the output pin of 8255 chip. 10. Finding out 10‘s complement of a 4- digit BCD number. 11. Add a series of Decimal numbers. 12. Division of 8 Bit unsigned numbers by two. Division of a unsigned numbers by two. 13. Disassembling of the given 2 digit decimal number into two nibbles. 14. Generation of different types of analog signal using DAC. 15. Sampling of analog signal using ADC. 16. A small project work for construction of a display system/ real time digital clock.
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5th Semester



BIO HEAT AND MASS TRANSFER/ TISSUE ENGINEERING PBM5D001 BIO HEAT AND MASS TRANSFER



Module-1 Fundamentals of heat and mass transfer in biological systems - Thermoregulation, Metabolism, Thermal comfort. Temperature in living systems –hyperthermia and hypothermia. Modes of Heat Transfer – Conduction, Convection and Radiation. Basic law of heat conduction – Fourier’s law; thermal conductivity of biological materials, temperature dependence of thermal conductivity, steady state heat conduction through a layered surface with different thermophysical properties (e.g. skin). Effect of metabolism on heat transfer. Transient (unsteady state) heat conduction. Module-II Heat transfer with phase change – freezing and thawing. The bio-heat transfer equation for mammalian tissue. Convection heat transfer and the concept of heat transfer coefficient, individual and overall heat transfer coefficient, critical/ optimum insulation thickness, heat transfer through extended surfaces. Radiation exchange between surfaces, Module-III Mass Transfer: Equilibrium, Mass conservation, and kinetics, Modes of Mass Transfer: Diffusion, Dispersion, and Advection. Governing equations and boundary conditions of mass transfer, Steady and unsteady diffusion mass transfer (e.g. drug delivery), Convection mass transfer, Local and overall mass transfer coefficient, heat and mass transfer analogy. Flow in porous media. Books 1.



2.



Ashim K. Datta, Biological and Bioenvironmental Heat and Mass Transfer: Marcel Dekker, Inc., 2002. Frank P. Incropera and David P. DeWitt, Fundamentals of Heat and Mass Transfer: John Wiley & Sons; 5th edition 2006.



PBM5D002



TISSUE ENGINEERING



Module-1 Introduction, structural and organization of tissues: Epithelial, connective; vascularity and angiogenesis, basic wound healing, cell migration, current scope of development and use in therapeutic and in-vitro testing; Module-II Cell culture- Different cell types, progenitor cells and cell differentiations, different kind of matrix, cellcell interaction. Aspect of cell culture: cell expansion, cell transfer, cell storage and cell characterization, Bioreactors; Molecular biology aspect-Cell signaling molecules, growth factors, hormone and growth factor signaling, growth factor delivery in tissue engineering, cell attachment: differential cell adhesion, receptor-ligand binding, and Cell surface markers; Module-III Scaffold and transplant- Engineering biomaterials, Degradable materials, porosity, mechanical strength, 3-D architecture and cell incorporation. Engineering tissues for replacing bone, cartilage, tendons, ligaments, skin and liver. Basic transplant immunology, stemscells; Casestudy and regulatory issues– cellt ransplantation for liver, musculoskeletal, cardiovascular, neural, visceral tissue engineering. Ethical FDA and regulatory issues. Books
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1. B. Palsson, S. Bhatia, TissueEngineering, PearsonPrenticeHall, 2003 2. G. Vunjak-Novakovic, R. Ian Freshney, Culture of Cells for Tissue Engineering, WIS, 2006 SupplementaryReading: 1. B. Palsson, J. A. Hubbell, R. Plonseyand J. D. Bronzino, TissueEngineering, CRC- Taylor & Francis. 2. J. D. Bronzino, TheBiomedical Engineering–Handbook, CRC; 3rd edition, 2006 3. R. P. Lanza, R. LangerandW. L. Chick, Principles of tissueengineering, Academic press, 1997
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Biomedical signal Processing Biomechanics



PC PE PE



MC & GS OE HS MC



Computer Graphics/Communicati on Engineering Biomedical Equipment/LASER & Fiber Optics in Medicine/Telemedicine Environmental Science & Engineering Industrial Lecture # Business Communication & Skill for Interview # #



Yoga



Total Total Marks: 1100 Total Credits: 24 Honours Computational



Minor



Methods in Bio Medical Engineering/ Biological Simulation and Modeling/ Bio-medical Signal Processing
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Semester : 6th -------------1. PBM6D001 Honours(O3) Computational Methods in Bio Medical Engineering 2. PBM6D002 Honours(O3) Biological Simulation and Modelling 3. PBM6E101 HS(CP) Business Communication & Skill for Interview 4. PBM6G001 Minor(CP) Bio-medical Signal Processing 5. PBM6H301 OE(CP) Industrial Lecture # 6. PBM6I101 PC(CP) Biomedical signal Processing 7. PBM6I102 PC(CP) Biomechanics 8. PBM6J001 PE(O1) Computer Graphics 9. PBM6J002 PE(O1) Communication Engineering 10. PBM6J003 PE(O2) Biomedical Equipment 11. PBM6J004 PE(O2) LASER & Fibre Optics in Medicine 12. PBM6J005 PE(O2) Telemedicine 13. PBM6L101 ^SE(O5) BiomateriaL and Tissu Engineering 14. PBM6L102 ^SE(O5) Medical Electronics and Instrumentation 15. PBM6L103 ^SE(O5) Biomechanics and Biotransport
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4 3
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6th Semester



PBM6I101 BIOMEDICAL SIGNAL PROCESSING Module I (15 Hours) Bio-Medical signals: The nature of bio-medical signals, Examples of biomedical signals: Action potential, Electroneurogram (ENG), Electromyogram (EMG), Electrocardiogram (ECG), Electroencephalogram (EEG), Event related potentials (ERPs), Electrogastrogram (EGG), Phonocardiogram (PCG), Carotid pulse (CP), Vibromyogram (VMG), Vibroarthrogram (VAG), Speech signals, Objectives of biomedical signal analysis, Difficulties in biomedical signal analysis, Computer – aided Diagnosis. Sources of Artifacts: Physiological Interference, Stationary Verses Non-Stationary Processes, High Frequency Noise in ECG, Motion Artifacts in ECG, Power Line Interference in ECG, Maternal Interference in fetal ECG, Muscle Contraction Interference in VAG Signals. (Text Book – I – Chapter 1& 3)



Module II (12 Hours)



Concurrent Couples & Correlated Processes: Problem Statement, Illustration of the problem with case studies: The ECG & PCG, The PCG & Carotid Pulse, The ECG & Atrial Electrogram, Cardio-Respiratory Interaction, The EMG & Vibromayogram, The Knee Joint and muscle vibration signals, Applications: Segmentation of the PCG. Removal of Artifacts: Adaptive Noise Canceller, Cancellation of 60 Hz (power line) interference in ECG, Canceling Donor-Heart Interference in Heart Transplant ECG, Cancellation of ECG signal from the electrical activity of chest muscle. (Text Book – I – Chapter 2 & Text Book – II – Chapter 6)



Module III (13 Hours)



Removal of Artifacts: Canceling of Maternal ECG in fetal ECG, Cancellation of High Frequency noise in Electro-surgery. Event Detection: Problem Statement, The PQRS & T waves in ECG, First & Second Heart Sounds, EEG Rhythms, waves and transients. Derivative Methods for QRS Detection, The Pan-Tompkins Algorithm for QRS detection, Detection of the Dicortic Notch, Detection of P wave. Applications: ECG rhythm Analysis, Identification of heart sounds, Detection of Aortic components of second heart sounds (Text Book – II – Chapter 6 & Text Book – I : Chapter 4)



Text Books:



Page
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1. Biomedical Signal Analysis – A case Study Approach- Rangaraj M. Rangayyan – John Willey & Sons Inc-2002. 2. Biomedical Signal processing – Principles & Techniques – D.C Reddy – Tata McGraw Hill Companies – 2005
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6th Semester



PBM6I102 BIO-MECHANICS Module I (14 Hours) Blood Flow Mechanics: Introduction, Mechanics of Micro Vascular Blood Flow, Mechanics of Micro Vascular wall, Capillary Blood Flow, Arterial & Venous Blood Flow, Microvacsular Network: Structure & Hemodynamics, Regulation Neurohumoral & Local of Blood Flow. Mechanics of Hematocytes: Introduction, Stress & Strain in 2 Dimensions, Basic Equation of Newtonian Fluid Flow. Red Cells: Size & Shape, Red cell Cytosol, Stress relaxation & Strain Hardening, Bending Elasticity. White cells: Size & Shape, Mechanical Behavior, Bending Rigidity, Apparent Viscosity. Soft Tissue Mechanics: Structure of Soft Tissue: Cartilage, Tendon & Ligament. Muscle: Gross Morphology, Fiber Architecture, Sacromere. Material Properties: Cartilage, Tendon, Ligament & Muscle (Text Book –I – Chap – 59 ,Text Book –I – Chapter-60, Text Book –I : Chap- 48)



Module II (13 hours)



.Muscle: Types of Muscle Models, Muscle Force-Length Relationship, Muscle ForceVelocity Relationship. Joint Lubrication: Introduction, Tribology, Friction, Wear & Surface damage, Lubrication, Hydrodynamic Lubrication theory, Boundary Lubrication. Synovial Joint: Overview of structure with some examples. Theories on the lubrication of natural & normal synovial joints BioTriobology and Arthritis: Are there connections? (Text Book –I: Chap- 48, Text Book –I: Chap- 50)



Module III (13Hours)



Exercise Physiology: Muscle Energetics, Cardiovascular Adjustments, Optimization, Thermal Response & Applications. Human Mechanical Work: Exercise Biomechanics, Equilibrium, Muscular movement, Locomotion, Effect of Age, Effect of Exercise Training, Aerobic Exercise Training, Strength Training, Effects of Gender & Effects of Genetics. Text Book –I : Chap- 65 & 66



Text Book:
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1. Biomedical Engineering Hand Book 3rd Edition (Biomedical Engineering Fundamentals) – Joseph D. Bronzino- CRC- Tylor & Francis-2006.
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6th Semester



PBM6J001 COMPUTER GRAPHICS (3-0-1) Module – I (12 hours) Overview of Graphics System: Video Display Units, Raster-Scan and Random Scan Systems, Graphics Input and Output Devices. Output Primitives: Line drawing Algorithms: DDA and Bresenham’s Line Algorithm, Circle drawing Algorithms: Midpoint Circle Algorithm and Bresenham’s Circle drawing Algorithm. Two Dimensional Geometric Transformation: Basic Transformation (Translation, Rotation, Scaling) Matrix Representation, Composite Transformations, Reflection, Shear, Transformation between coordinate systems. Module – II (12 hours)



Two Dimensional Viewing: Window-to- View Port Coordinate Transformation. Line Clipping (Cohen-Sutherland Algorithm) and Polygon Clipping (Sutherland-Hodgeman Algorithm) Aliasing and Antialiasing, Half Toning, Thresholding, Dithering. Polygon Filling: Seed Fill Algorithm, Scan line Algorithm. Two Dimensional Object Representations: Spline Representation, Bezier Curves, B-Spline Curves. Fractal Geometry: Fractal Classification and Fractal Dimension. Module – III (8 hours)



Three Dimensional Geometric and Modeling Transformations: Translation, Rotation, Scaling, Reflections, shear, Composite Transformation. Projections: Parallel Projection, Perspective Projection. Visible Surface Detection Methods: Back-Face Detection, Depth Buffer, A- Buffer, Scan- Line Algorithm, Painters Algorithm. Module – IV (8 hours)



Illumination Models: Basic Models, Displaying Light Intensities. Surface Rendering Methods: Polygon Rendering Methods: Gouraud Shading, Phong Shading. Computer Animation: Types of Animation, Key frame Vs. Procedural Animation, Methods of Controlling Animation, Morphing. Introduction to Virtual Reality and Augmented Reality. Textbook:



1. Computer Graphics, D. Hearn and M.P. Baker (C Version), Pearson Education.



Page



1. Computer Graphics Principle and Practice, J.D. Foley, A. Dam, S.K. Feiner, Addison Wesley. 2. Procedural Elements of Computer Graphics, David Rogers, TMH. 3. Computer Graphics: Algorithms and Implementations, D.P Mukherjee, D. Jana, PHI. 4. Computer Graphics, Z. Xiang, R. A. Plastock, Schaum’s Outlines, McGrow Hill. 5. Computer Graphics, S. Bhattacharya, Oxford University Press.
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Reference Books:
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6th Semester



PBM6J002 COMMUNICATION ENGINEERING MODUE-I



INTRODUCTION: Elements of an Electrical Communication System, Communication Channels and their Characteristics, Mathematical Models for Communication Channels FREQUENCY DOMAIN ANALYSIS OF SIGNALS AND SYSTEMS: Fourier series, Fourier Transforms, Power and Energy, Sampling and Band limited signals, Band pass signals MODULE-II



ANALOG SIGNAL TRANSMISSION AND RECEPTION: Introduction to modulation, Amplitude Modulation (AM), Angle Modulation, Radio and Television broadcasting MODULE-III



PULSE MODULATION SYSTEMS: Pulse amplitude modulation, Pulse Time Modulation PULSE CODE MODULATION: PCM system, Intersymbol interference, Eye patterns, Equalization, Companding, Time Division Multiplexing of PCM signals, Line codes, Bandwidth of PCM system, Noise in PCM systems, Delta Modulation (DM), Limitations of DM, Adaptive Delta Modulation, Noise in Delta Modulation, Comparison between PCM and DM, Delta or Differential PCM (DPCM), S-Ary System Text Book: 1. John G.Proakis,M. Salehi, COMMUNICATION SYSTEMS ENGINEERING, 2nd ed. New Delhi,India: PHI Learning Private Limited, 2009.; Selected portion from Chapter 1,2 and 3 for module MODULE-I and MODULE-II of the course. 2. R.P Singh and S.D Sapre, COMMUNICATION SYSTEMS Analog & Digital, 2nd ed. New Delhi, India: Tata McGraw Hill Education Private Limited, 2009; Selected portions from Chapter 7 and 8 of the book for MODULE-III.
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BIOMEDICAL



EQUIPMENTS/



LASER



AND



FIBRE



6th Semester



OPTICS



IN



MEDICINE/



TELEMEDICINE



PBM6J003 BIOMEDICAL EQUIPMENTS Module I (13 Hours) (i) What is bioengineering: Engineering versus Science, Bioengineering, Biochemical Engineering, Biomedical Engineering, and Career Opportunities. (ii) Medical Instrumentation: Sources of Biomedical Signals, Basic medical Instrumentation system, Performance requirements of medical Instrumentation system, use of microprocessors in medical instruments, PC based medical Instruments, general constraints in design of medical Instrumentation system & Regulation of Medical devices. (iii) Bioelectrical Signals & Electrodes: Origin of Bioelectric Signals, Electrocardiogram, Electroencephalogram, Electromyogram, Electrode-Tissue Interface, Polarization, Skin Contact Impedance, Motion Artifacts.



(Text Book-I-Chapter-0 , Text Book-II —Chapter-1, Text book-II- Chapter-2) Module -II (14 Hours)



(iv) Electrodes for ECG: Limb Electrode, Floating Electrodes, Prejelled disposable Electrodes, Electrodes for EEG, Electrodes for EMG. (v) Physiological Transducers: Introduction to Transducers, Classification of Transducers, Performance characteristics of Transducers, Displacement, Position and Motion Transducers.



(Text book-II- Chapter-2 , Text Book-II, Chapter- 3 ) Module –III (13 Hours)



Physiological Transducers: Strain gauge pressure transducers, Thermocouples, Electrical Resistance Thermometer, Thermister, Photovoltaic transducers, Photo emissive Cells & Biosensors or Biochemical sensor Recording Systems: Basic Recording systems, General considerations for Signal conditioners, Preamplifiers, Differential Amplifier, Isolation Amplifier, Electrostatic and Electromagnetic Coupling to AC Signals, Proper Grounding (Common Impedance Coupling) (Text Book-II, Chapter- 3, Text Book-II-Chapter-4 )



Text Books:-



I- Introduction to Biomedical Engineering by Michael M. Domach, Pearson Education Inc,-2004 II- Hand Book of Biomedical Instrumentation-2nd Ed by R.S.Khandpur, Tata McGraw Hill, 2003.
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1. Introduction to Biomedical equipment technology, 4e. By JOSEPH.J.CAAR 2. JOHN.M.BROWN (Pearson education publication) 3. Medical Instrumentation-application & design. 3e – By JOHN.G.WEBSTER John Wiley & sons publications 4. Leslie. Cromwell – Biomedical instrumentation & measurements, 2e PHI 5. Dr. M. Arumugam – Biomedical instrumentations, Anuradha Publishers
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6th Semester



PBM6J004 LASER AND FIBRE OPTICS IN MEDICINE Undergoing Revision



Module –I (16 Hours)



Laser – Properties, Laser interaction with tissues, Photo medicine & Photo biology lasers used for medical applications-CO2, Ruby, Nd-YAG, Ar, Kr, He-Ne. Optical fibers – Coherent and incoherent bundles, Light transmission and image transmission systems in rigid and flexible endoscopes. Application of Lasers in Ophthalmology-laser refractor, laser accuracy testing, Laser treatment of Corneal ulcers, Laser Photo coagulators.



Module II ( 14 Hours)



Laser & Fiber optics in Dermatology. Endoscopy: Bronchoscope, Gastroscope. Laser and Fiber optics applications in surgery. Laser and Fiber optics applications in Dentistry – Laser Induced carrier inhibition, Laser effects on Dental soft tissues and Laparoscopic Instrumentation



Module III (10 Hours)



Standards, Potential Hazards of lasers, safety regulations and precautions. Medical surveillance.



Text Book:



1. Biomedical Aspects of the Laser, by Leon Goldman, Springer Verlag, 1967 2. Lasers in Medicine by H. K. Koebmer, John Wiley & Sons, 1980.



Reference Book:
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1. Laser Applications in Medicine and Biology vol l, II, III Plenum Press, (1971 & 1974) by M. L. Wel Basht. 2. Laser Hand Book, Vol 11, Academic Press London ( 1972) by F. T. Arrechi 3. Introduction to Lasers and Their Applications by Oshea callen and Rhodes, Addison . Wesley- 1977. 4. Lasers in Photo medicine and Photo Biology by E. D. R. Pratesi & C. A Sacchi, Springer verlac 1980.
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PBM6J005 TELEMEDICINE Module-1 History of Telemedicine, Block diagram of telemedicine system, Telehealth, Telecare, Origins and Development of Telemedicine, scope, benefits and limitations of Telemedicine; Types of information: Audio, Video, Still Images, Text & data, Fax. Types of Communication & Network: PSTN, POTS, ATN, ISDN, Internet, Wireless communications,



Module-II



Different modulation techniques. Types of antennas, Integration and Operational issues, realtime Telemedicine; Data Exchange: Network Configuration, Circuit and packet switching, H. 320 series ( Video phone based ISBN)T. 120, H. 324(Video phone based PSTN), Video Conferencing; Data Security and standards: Encryption, Cryptography, Mechanisms of encryption, Phases of Encryption, Protocols: TCP/IP, ISO-OSI, Standards to followed DICOM, HL7;



Module-III



Ethical and legal aspects of telemedicine; Teleradiography: Basic parts of teleradiology system, Telepathology-Multimedia databases, colorimages of sufficient resolution: Dynamic range, spatial resolution, compression methods, Interactive control of color, control ledsampling, security and confidentiality tools. Tele cardiology, Teleoncology, Tele surgery.



Books



Page
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1. A. C. Norris, Essentials of Telemedicine and Telecare, John Wiley & Sons, 2002 2. R. Wootton & Victor Patterson, Introduction to Telemedicine, RSM Press, 2006 Supplementary Reading: 1. Olga Ferrer-Roca & M. Sosaludicissa, Handbook of Telemedicine, IOS Press 2002 2. A. Darkins & M. Cary, Telemedicine and Telehealth: Principles, Policies, Performance and Pitfalls, Springer Publishing Company; 1stedition, 2000 3. R. Latifi, Current Principles and Practices of Telemedicine and e-Health: Volume 131 Studies in Health Technology and Informatics, IOS Press; 1stedition, 2008
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BIOMATERIALS AND TISSUE ENGINEERING/ MEDICAL ELECTRONICS AND INSTRUMENTATION/ BIOMECHANICS AND BIOTRANSPORT PBM6L101 BIOMATERIALS AND TISSUE ENGINEERING
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Module-I Introduction to biomaterials, Types of biomaterials, Biocompatibility testing of biomaterials, Surface characterization methods, Cells interaction with biomaterials. Scaffold fabrication methods: fiber bonding, electrospinning, solvent casting, and particulate leaching, melt molding, freeze drying, phase separation, Rapid prototyping. Micro and nano fabricated Scaffolds. Three dimensional scaffolds- Design and engineering, Smart biomaterial. Module-II Biocomposite: Introduction, biocompatibililty, fabrication(filament winding, pultrusion, extrusion, injection molding, compression molding, thermoforming) and characterization, mechanics of composite materials, structure-property relationship, designing with composite materials, Biomedical application of polymer composites- bone plates, intramedullary nails, total hip replacement, bonegrafts, denatsl materials, prosthetic sockets, tendons and ligaments, vascular grafts. Module-III Bioceramics: bio-ceramics as implant in human body, Physics of bone and structure of tooth, Cortical bone versus Trabecular bone structure. Bio-glass and A/W Glass ceramics, Hydroxyapatite, Bioactivity and bone bonding, porous hydroxyapatite and study of biocompatibility; Composite implant materials: mechanics of improvement of properties by incorporating different elements. Composite theory of fiber reinforcement. Polymers filled with osteogenic fillers. Host tissue reactions; Properties of biomaterials: Bulk properties – mechanical, biological and chemical properties; Surface properties – Surface roughness and surface characterization. Testing of biomaterials/Implants: In vitro testing (Mechanical testing): tensile, compression, wears, fatigue, corrosion studies and fracture toughness. In-vivo testing (animals): biological performance of implants. Ex-vivo testing: in vitro testing simulating the in vivo conditions. Books 1. 1.J. A. Burdick Biomaterials for Tissue Engineering Applications Springer Verlag2010 ISBN: 3709103843 2. L. L. Hench and J. R. Jones, Biomaterials, Artificial Organs and Tissue Engineering, Taylor & Francis 2007 3. J. F. Shackelford, Advanced Ceramics (vol. 1) Bioceramics, Gordon and Breach Science Publishers, New York, 1999. 4. S. H. Teoh, Engineering Materials for Biomedical Applications, World ScientificEdition1, 2004. 5. S. Ramakrishna, An Introduction to Biocomposites, Imperial College Press; Edition 1, 2004
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PBM6L102 MEDICAL ELECTRONICS AND INSTRUMENTATION



B.Tech (Biomedical) detail Syllabus for Admission Batch 2015-16



6th Semester



PBM6L103 BIOMECHANICS AND BIOTRANSPORT Module-1 A review of thermodynamic concepts: open systems, closed systems, phase equilibrium. Physical properties of the body fluids and the cell: fluid composition, osmotic pressure, the cell membrane.



Module-II



Physical and flow properties of blood and other fluids: blood rheology, Hagan-Poiseuille equation, the Casson equation, Marginal zone theory, boundary layer theory. Solute transport in biological systems: Fick’s first and second laws, mass transfer in laminar boundary layer flow, solute transport by capillary filtration, solute diffusion within heterogeneous media, solute permeability, transport of solutes across the capillary wall, The Krogh tissue cylinder.



Module-III



Oxygen transport in biological systems: diffusion of oxygen in multicellular systems, oxygenhaemoglobin dissociation curve, The Hill equation, oxygen transport in the Krogh tissue cylinder. Approach to pharmaco kinetic modeling and drug delivery, one and two compartmental models. Physiological applications-itravenous injection, constant intravenous infusion, determination of regional blood flow volumes and blood flow rates.



Books



1. R. Fournier, Basic Transport Phenomena in Biomedical Engineering, Taylor & Francis; 2 edition, 2006 2. A. T Johnson, Biological Process Engg. An analogical approach to fluid flow, heat transfer, mass transfer applied to biologicalsystem, John Wiley and Sons1999.



BIOMEDICAL SIGNAL PROCESSING LAB
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1. Display of Static and Moving ECG 2. Detection of QRS complex 3. Auto-Correlation and Cross-Correlation of ECG signals 4. Convolution of 2 signals 5. Reduction of ECG signal using Turning Point algorithm 6. Reduction of ECG signal using AZTEC algorithm 7. Reduction of ECG signal using ADM coding 8. Reduction of ECG signal using SAPA algorithm 9. Adaptive filtering of corrupted ECG signal 10. DCT and IDCT of ECG signal 11. Down sampling of ECG signal 12. Up sampling of bio-medical signals 13. FFT and IFFT of ECG signals 14. LPF and HPF of ECG signals 15. Frequency response and phase response of FIR filter using KAISER window method
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BIOMECHANICS LAB
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PMG6M001 ENVIRONMENTAL SCIENCE AND ENGINEERING Module I Multidisciplinary nature of environmental studies Definition, scope and importance, Need for public awareness. Natural Resources: Renewable and non-renewable resources: Natural resources and associated problems.



a) Forest resources: Use and over-exploitation, deforestation, case studies. Timber extraction, mining, dams and their effects on forest and tribal people. b) Water resources: Use and over-utilization of surface and ground water, floods, drought, conflicts over water, dams-benefits and problems. c) Mineral resources: Use and exploitation, environmental effects of extracting and using mineral resources, case studies. d) Food resources: World food problems, changes caused by agriculture and overgrazing, effects of modern agriculture, fertilizer-pesticide problems, water logging, salinity, case studies. e) Energy resources: Growing energy needs, renewable and non renewable energy sources, use of alternate energy sources. Case studies. f) Land resources: Land as a resource, land degradation, man induced landslides, soil erosion and desertification.  Role of an individual in conservation of natural resources.  Equitable use of resoureces for sustainable lifestyles.



Module II Ecosystems Concept of an ecosystem.



 Structure and function of an ecosystem.  Producers, consumers and decomposers.  Energy flow in the ecosystem.  Ecological succession.  Food chains, food webs and ecological pyramids.  Introduction, types, characteristic features, structure and function of the following ecosystem :a) Forest ecosystem b) Grassland ecosystem c) Desert ecosystem d) Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries)



Page
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Environmental Pollution Definition



 Cause, effects and control measures of :a) Air pollution b) Water pollution c) Soil pollution d) Marine pollution e) Noise pollution f) Thermal pollution g) Nuclear hazards  Solid waste Management: Causes, effects and control measures of urban and industrial wastes.  Role of an individual in prevention of pollution.  Pollution case studies.  Disaster management: floods, earthquake, cyclone and landslides.
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Module III Social Issues and the Environment



 From Unsustainable to Sustainable development  Urban problems related to energy  Water conservation, rain water harvesting, watershed management  Resettlement and rahabilitation of people; its problems and concerns. Case Studies  Environmental ethics : Issues and possible solutions.  Climate change, global warming, acid rain, ozone layer depletion, nuclear accidents and holocaust. Case Studies.  Wasteland reclamation.  Consumerism and waste products.  Environment Protection Act.  Air (Prevention and Control of Pollution) Act.  Water (Prevention and control of Pollution) Act  Wildlife Protection Act  Forest Conservation Act  Issues involved in enforcement of environmental legislation.  Public awareness.



Module IV Human Population and the Environment



Population growth, variation among nations. Population explosion – Family Welfare Programme. Environment and human health. Human Rights. Value Education. HIV/AIDS. Women and Child Welfare. Role of Information Technology in Environment and human health. Case Studies.



        



References



8. 9.
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5. 6. 7.



Agarwal, K.C. 2001 Environmental Biology, Nidi Publ. Ltd. Bikaner. R. Rajagopalan, Environmental Studies, Oxford University Press Ajith Sankar, Environmental Mangement, Oxford University Press Bharucha Erach, The Biodiversity of India, Mapin Publishing Pvt. Ltd., Ahmedabad – 380 013, India, Email:[email protected] (R) Brunner R.C., 1989, Hazardous Waste Incineration, McGraw Hill Inc. 480p Clark R.S., Marine Pollution, Clanderson Press Oxford (TB) Cunningham, W.P. Cooper, T.H. Gorhani, E & Hepworth, M.T. 2001, Environmental Encyclopedia, Jaico Publ. House, Mumabai, 1196p De A.K., Environmental Chemistry, Wiley Eastern Ltd. Down to Earth, Centre for Science and Environment (R)
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PEN6E101 BUSINESS COMMUNICATION AND SKILL FOR INTERVIEW Course Objectives       



   



To develop communication competence in prospective engineers. To enable them to convey thoughts and ideas with clarity and focus. To develop report writing skills. To equip them to face interview & Group Discussion. To inculcate critical thinking process. To prepare them on problem solving skills. To provide symbolic, verbal, and graphical interpretations of statements in a problem description. To understand team dynamics & effectiveness. To create an awareness on Engineering Ethics and Human Values. To install Moral and Social Values, Loyalty and also to learn to appreciate the rights of others. To learn leadership qualities and practice them.



MODULE I Communication Skill: Introduction to Communication, The Process of Communication, Barriers to Communication, Listening Skills, Writing Skills, Technical Writing, Letter Writing, Job Application, Report Writing, Non-verbal Communication and Body Language, Interview Skills, Group Discussion, Presentation Skills, Technology-based Communication.



MODULE II Critical Thinking & Problem Solving: Creativity, Lateral thinking, Critical thinking, Multiple Intelligence, Problem Solving, Six thinking hats, Mind Mapping & Analytical Thinking. Teamwork: Groups, Teams, Group Vs Teams, Team formation process, Stages of Group, Group Dynamics, Managing Team Performance & Team Conflicts. MODULE III Ethics, Moral & Professional Values: Human Values, Civic Rights, Engineering Ethics, Engineering as Social Experimentation, Environmental Ethics, Global Issues, Code of Ethics like ASME, ASCE, IEEE. MODULE IV Leadership Skills: Leadership, Levels of Leadership, Making of a leader, Types of leadership, Transactions Vs Transformational Leadership, VUCA Leaders, DART Leadership, Leadership Grid & leadership Formulation. Communicate effectively. Make effective presentations. Write different types of reports. Face interview & group discussion. Critically think on a particular problem. Solve problems. Work in Group & Teams Handle Engineering Ethics and Human Values.



Page
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Expected outcome: The students will be able to
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 Become an effective leader.



References:



1. Barun K. Mitra; (2011), “Personality Development & Soft Skills”, First Edition; Oxford Publishers. 2. Kalyana; (2015) “Soft Skill for Managers”; First Edition; Wiley Publishing Ltd. 3. Larry James (2016); “The First Book of Life Skills”; First Edition; Embassy Books. 4. Shalini Verma (2014); “Development of Life Skills and Professional Practice”; First Edition; Sultan Chand (G/L) & Company 5. John C. Maxwell (2014); “The 5 Levels of Leadership”, Centre Street, A division of Hachette Book Group Inc.



Honours :



COMPUTATIONAL METHODS IN BIOMEDICAL ENGINEERING/ BIOLOGICAL SIMULATION AND MODELING PBM6D001/ PBM6D002
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6th Semester
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Code



Course Name



GS



Nano Science & Bio Technology Medical Imaging Techniques/Artificial Organs & RehabilitationEngg./Phy siological System Modelling Hospital Management/Bioethics /Biostatistics Soft Computing */ Other subjects Advance Lab-II/ Project



PE



PE OE PC



Projects on Internet of Things



Total Total Marks: 1000 Total Credits: 24 Immuno Honours



Minor



Technology/ Prosthetic Design Organs and Rehabilitation Engineering



Seventh Semester Theory



Hours/ Week L/T



Credit Theory



University Marks



Internal Evaluation



3-1



4



100



50



3-1



4



100



50



3-1



4



100



50



3-1



4



100



50



16



16



400



200



4



4



100



50



7th Semester Practical



Hours/ Week L/T



Credit Practical



Marks



8



4



200



8



4



200



16



8



400
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Semester : 7th --------------------------------------------------------------------------------------------Sl. Subject Category Subject Name L-T-P Credit No. Code -------------------------------------------------------------------------------1. PBM7C001 GS(CP) Nano & Bioscience 4-0-0 4 2. PBM7D001 Honours(O5) Immuno Technology 4-0-0 4 3. PBM7D002 Honours(O5) Prosthetic Design 4-0-0 4 4. PBM7G001 Minor(CP) Organs and Rehabilitation Engineering 4-0-0 4 5. PBM7H001 OE(O4) Soft Computing 4-0-0 4 6. PBM7H002 OE(O4) Other subjects 4-0-0 4 7. PBM7H201 FE(CP) Projects on Internet of Things 0-0-4 4 8. PBM7I201 PC(O3) Advance Lab - II 0-0-4 4 9. PBM7I202 PC(O3) Project 0-0-4 4 10. PBM7J001 PE(O1) Medical Imaging Techniques 4-0-0 4 11. PBM7J002 PE(O1) Artificial Organs & Rehabilitation 4-0-0 4 Engineering 12. PBM7J003 PE(O1) Physiological System Modeling 4-0-0 4 13. PBM7J004 PE(O2) Hospital Management 4-0-0 4 14. PBM7J005 PE(O2) Bioethics 4-0-0 4 15. PBM7J006 PE(O2) Biostatistics 4-0-0 4 --28 ---
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PBM7C001



7th Semester
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MODULE-I



7th Semester



SOFT COMPUTING



(12 Lectures)



Introduction: Soft Computing Constituents and Conventional Artificial Intelligence, Neuro-Fuzzy and Soft Computing Characteristics. Fuzzy Sets: Introduction, Basic Definitions and Terminology, Set Theoretic Operations, MF Formulation and Parameterization. Fuzzy Rules & Fuzzy Reasoning: Extension Principle and Fuzzy Relations, Fuzzy If-Then Rules, Fuzzy Reasoning. Fuzzy Inference Systems: Mamdani Fuzzy Models, Sugeno Fuzzy Models, Tsukamoto Fuzzy Models, Other Considerations. (BOOK-1:- Chap-1: 1.1 to 1.3, Chap-2: 2.1 to 2.4, Chap-3: 3.2 to 3.4 & Chap-4: 4.2 to 4.5)



MODULE-II (14 Lectures)



Neural Networks: Neuron Abstraction, Neuron Signal Functions, Mathematical Preliminaries, Neural Networks Defined, Architectures: Feed forward and Feedback, Salient Properties and Application Domains of Neural Networks, Multi-layered Network Architectures, Backpropagation Learning Algorithm, Practical Considerations in Implementing the BP Algorithm, Structure Growing Algorithms, Universal Function Approximation and Neural Networks, Applications of Feed Forward Neural Networks, Reinforcement Learning, Radial Basis Function Networks, Regularization Theory Route to RBFNs, Generalized Radial Basis Function Network, Learning in RBFNs, Associative Learning, Hopfield Network, Content Addressable Memory, Bidirectional Associative Memory, Self Organizing Feature Maps, Applications of the Self Organizing Map. (BOOK-2:-Chap-3: 3.1 to 3.6, Chap-6: 6.1 to 6.2, 6.5 to 6.6 & 6.8 to 6.10, Chap-8: 8.4 to 8.7, Chap-10: 10.2 & 10.5 to 10.6 & 10.16 and Chap-12: 12.8 to 12.9)



MODULE-III (08 Lectures)



Regression & Optimization: System Identification: an Introduction, Least Squares Estimator, Geometric Interpretation of LSE, Recursive Least Squares Estimator. Derivative-Free Optimization: Genetic Algorithms, Simulated Annealing, random Search, Downhill Simplex Search. Adaptive Neuro-Fuzzy Inference Systems (ANFIS): ANFIS Architecture, Hybrid Learning Algorithm. (BOOK-1:- Chap-5: 5.1, 5.3 to 5.5, Chap-7: 7.2 to 7.5 and Chap-12: 12.2 to 12.3)



TEXT BOOK:



1. “Neuro-Fuzzy and Soft Computing” By J.-S.R.Jang, C.-T.Sun & E. Mizutani, PHI 2. “Neural Networks: A Classroom Approach” By Satish Kumar, TMH Education



Reference Book:
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1. “Neural Networks Fuzzy Logic & Genetic Algorithms; Synthesis & Applications, S.Rajasekaran & G.A. VijayaLaxmi Pai, Prentice Hall, India, May’2006- LakshmiPai 2. Principle of Soft Computing, S.N. Sivanandan & S.N. Deepa, Wiley India Edition,2010.
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MEDICAL IMAGING TECHNIQUES/ARTIFICIAL ORGANS AND REHABILITATION ENGINEERING/ PHYSIOLOGICAL SYSTEM MODELING PBM7J001



Module I (15 Hours)



MEDICAL IMAGING TECHNIQUES



X-Ray Machines: Basis of Diagnostic Radiology, Nature of X-rays, Properties of X-rays, Units of X-radiation, Production of X-rays : stationary anode tube & rotating anode tube. X-Ray Machine: High Voltage Generation, High frequency Generator, High Tension Cable, Collimators & Grids, Exposure Time Systems, and Automatic Control. Visualization of X-rays & Digital Radiography: X-ray Films, X-ray Image Intensifier Television System, Dental X-ray machines, portable & mobile X-ray units, Digital Radiography, Flat Panel detector for Digital Radiography.



Module II (15 Hours)



Ultrasonic Imaging System: Physics of Ultrasonic waves, generation & detection of ultrasound, basic pulse-echo apparatus, brief description of different modes of scans like A-scan, M-mode, Bscan with its applications in medicine. Computed Tomography Machine (CT): Basic Principle of CT, System components: scanning system, Detector, Processing system, Viewing system, storing & documentation, Gantry geometry, Patient dose in CT Scan & Advantages of CT Scanning.



Module III (10 Hours)



MRI Machine & Gamma Camera: Principles of NMR Imaging System, Basic NMR Components – Block Diagram Description, Advantages of NMR Imaging, The Gamma Camera – Block Diagram Description. Study of Working Principle of Emission CT, SPECT & PET scanners and Introduction to recent developments like Infrared Imaging, Ophthalmic Imaging, and Double headed CT & PET scanner.



Text Book:



nd



1. Hand Book of Biomedical Instrumentation – 2 Ed, R.S. Khandpur, Tata McGraw Hill2003.



Reference Books:
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1. Introduction to Biomedical equipment technology, 4e. By JOSEPH.J.CAAR & JOHN.M.BROWN (Pearson education publication) 2. Medical Instrumentation-application & design. 3e – By JOHN.G.WEBSTER 3. John Wiley & sons publications 4. Leslie. Cromwell – Biomedical instrumentation & measurements, 2e PHI 5. Dr. M. Arumugam – Biomedical instrumentations, Anuradha Publishers
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PBM7J002 ARTIFICIAL ORGANS & REHABILITATION Module I (18 Hours) Introduction to Artificial Organ Design: Substitutive Medicine, Out Look for replacement, Design Consideration, Evaluation process & basic concepts of Kidney & liver transplant Cardiac Assist Devices Design: Steps in Engineering Design, Detailed steps in Engineering Design of artificial heart & circulatory assistive devices. (Text Book –I – Section VI -Chapter -63 & Text Book III- Chapter 15) Cardiac Valve Prostheses: Brief history valve prostheses: Mechanical Valves & Tissue Valves. Current Types of prostheses, Tissue verses Mechanical valves, Medtronic-Hall-Tilting disc valve, St.Jude Medical Bileaflet valve, Carpentier Edwards Porcine valve (model 2625) , Hancock Modified Orifice Porcine valve (model 250), Carpentier-Edwards pericardial Valve (Model 2900), Implication of Thrombus Deposition, Durability : Wear, Fatigue, Mineralization and Current Trends in Valve Design. (Text Book –I – Chapter – 64) Module II (12 Hours) Artificial Kidney: Brief Review of Structure & Function of Kidney, Changes in the Body Fluids in renal Diseases. Principle of Dialysis in Artificial Kidney, Dialyzers: Parallel Flow Dialyzer, Coil-Hemodialzer, Hollow-Fiber Hemodialzer. Performance analysis of the dialzers, Block diagram description of Hemodialysis machine. (Text Book – II –Chapter 30) Introduction to Design & working of Artificial Liver & Pancreas (Text Book –I)



Module III (10 Hours) Implants: General concepts of Implants, classification of implants: Soft tissues replacements and Hard tissue replacements. Body Response to Implants: Cellular Response to Implants, Systemic Effects by Implants, Blood Compatibility & Factors affecting blood compatibility. Brief Study of Percutaneous & Skin implants, Ear & Eye Implants like Corneal Implants & Cochlear Implant. (Text Book –III – Chapter – 10 & 11)



Text Books:
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1. Biomedical Engineering Hand Book 3rd Edition (Tissue Engineering & Artificial Organs) – Joseph D. Bronzino- CRC- Tylor & Francis-2006. 2. Hand Book of Biomedical Instrumentation -2nd Ed- R.S.Khandpur - TMH 2003. 3. Biomaterials –An Introduction 3rd Ed– Joon Park & R.S.Lakes- Springer- 2007.
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Module-I



7th Semester



PHYSIOLOGICAL SYSTEM MODELING



Techniques of mathematical modeling, classification of models, characteristics of models. Purpose of physiological modeling and signal analysis, linearization of nonlinear models, Time invariant and time varying systems for physiological modeling;



Module-II



Electromotive, resistive and capacitive properties of cell membrane, change in membrane potential with distance, voltage clamp experiment and Hodgkin and Huxley’s model of action potential, the voltage dependent membrane constant and simulation of the model, model for strength-duration curve, model of the whole neuron. Huxley model of isotonic musclecontraction, modeling of EMG, motor unit firing;



Module-III



Electrical analog of blood vessels, model of systematic blood flow, model of coronary circulation, transfer of solutes between physiological compartments by fluid flow, counter current model of urine formation, model of Henle’sloop, and Linearized model of the immune response: Germ, Plasma cell, Antibody, system equation and stability criteria.



Books
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1. Endarle, Blanchard & Bronzino, Introductionto Biomedical Engg., Academicpress. 2005 2. S. R. Devasahayam, Signals & Systems in Biomedical Engineering, Springer, 2000



B.Tech (Biomedical) detail Syllabus for Admission Batch 2015-16



7th Semester



HOSPITAL MANAGEMENT/ BIOETHICS/ BIOSTATISTICS PBM7J004 HOSPITAL MANAGEMENT



Module –I (15 Hours) Organization of the Hospital : Organizational Structure, Governance, Duties & Responsibilities of Governing Board, Management Structure, Duties, responsibilities & functions of CEO, CEO & his management team. Classification of Hospitals – Primary Health Care Centre, General Hospital, Specialty Hospital, Teaching & Research Hospital- Their Role and Functions. Planning the Hospital Building- General principles, General Features, Building Contracts &



Contract Documents, Furnishing & Equipping the Hospital. The Design team & its role – The Architect, Engineers & Hospital Administers Module –II



(15 Hours)



Overview, Location, Design & Organization of the Following Departments: Emergency Services, Clinical Laboratories, Diagnostic Radiology, Surgical Department (OT), Intensive Care Units (ICU), Central Sterilization & Supply Department (CSSD). Overview, Design, Location & Organization of the following Engineering services: Electrical Engineering, Civil Engineering, Maintenance Engineering, Air–Conditioning system, Centralized Medical Gas System, Information Technology (IT), and Telecommunication Engineering. Module –III



(10 Hours)



Clinical Engineering: Definition of Clinical Engineering, Evolution of Clinical Engineering, Hospital Organization & role of Clinical Engineering, Clinical Engineering programs, Major Functions of Clinical Engineering department. Management & Assessment of Medical Technology: The Heath Care Delivery System, Strategic Technology planning, Technology Assessment, Equipment Acquisition & Deployment. Text Books:
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1. Hospital: Planning, Design & Management – G.D. Kunders, S.Gopinath, A, Katakam-Tata McGraw Hill -1998. 2. Biomedical Engineering Hand Book 3rd Edition (Medical Devices & Systems) – Joseph D. Bronzino- CRC- Tylor & Francis-2006.
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Module-I:



7th Semester



BIOETHICS



Concept of property, rights, duties and their correlation; Intellectual property rights and its types-Patents, Trademarks, Copyright & Related Rights, Industrial Design, Traditional Knowledge, Geographical Indications, Protection of new GMOs; Process patent vs product patent; International framework for the protection of IP; IP as a factor in R&D; IPs of relevance to Biotechnology and few Case Studies; Introduction to History of GATT, WTO, WIPO and TRIPS.



Module-II:



Basic requirement of a patentable invention- novelty, inventive step, Prior art and Stae of art; Patent databases; Searching International Databases; Analysis and report formation; Indian Patent Act 1970 and Recent Amendments; Filing of a patent application; Precautions before patenting-disclosure/non-disclosure; WIPO Treaties; Budapest Treaty; PCT and Implications; Role of a Country Patent Office; Procedure for filing a patent, International patentingrequirement, Patent infringement- meaning, scope, litigation, remedies; Case studies and examples-Rice, Neem etc.



Module-III:



Introduction to Biosafety regulations; Primary Containment for Biohazards and Biosafety Levels; Biosafety Levels of Specific Microorganisms; Recommended Biosafety Levels for Infectious Agents and Infected Animals; Biosafety guidelines - Government of India. Definition of GMOs & LMOs; Roles of Institutional Biosafety Committee, RCGM, GEAC etc. for GMO applications in food and agriculture; Environmental release of GMOs; Overview of



National Regulations and relevant International Agreements including Cartagena Protocol. Concept of Bioethics, Public concerns on Human genome research and transgenics- Genetic testing and screening, Ethics in clinical trials and GCP, ELSI & Human genome projects; Ethics in human cloning-a case study.



Text Book
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1. Stanley SA, Bioethics, Wisdom educational services 2. Sateesh MK, Bioethics and Biosafety, IK International Pvt. Ltd.
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BIOSTATISTICS



Module-I: Introduction and definition of Biostatistics; Concept of variables in biological systems. Collection, Classification, tabulation graphical and diagrammatic representation of numerical data; Measures of central tendency: Mean, Median and Mode and their relationship; Measures of dispersion: Range, Quartile deviation, Mean deviation, Standard deviation, Concept of standard error, Coefficient of variation, Skew ness and Kurtosis. Module-II: Probability: Random experiment, events, sample space, mutually exclusive events, independent and dependent events; Various definitions of probability, addition and multiplication theorems of probability, Random variables (discrete and continuous), Probability density functions and its properties; Probability distributions: normal, Binomial, Poisson and their application. Module-III: Concept of populations and sample. Simple random sampling without replacement. Definition of simple random sample; Designing of Experiments-Random block design and Split plot design; Correlation and Regression, linear and quadratic regression; Analysis of variance: One- way and two-way classifications with single observation per cell. Duncan’s multiple range test; Tests of significance: Chi-square, student’s t, z and f-distributions, their properties and uses. Text Books: 1. Biostatistics: Rao KS, Himalaya Publishing House 2. Introduction to Biostatistics & Research Methods: Sundar Rao PSS & Richard J, PHI learning Pvt. Ltd. 3. Biostatistics: Arora and Mohan, Himalaya Publishing House
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7th Semester Honours:



Module-I:



IMMUNOTECHNOLOGY/PROSTHETIC DESIGN IMMUNOTECHNOLOGY PBM7D001



The origin of Immunology, types of immunity, humoral and cell mediated immunity, Primary and secondary lymphoid organ, antigen, cells of immune system, immunoglobulin and antibodies, Major Histocompatibility Complex (MHC)



Module-II:



Antigen processing and presentation, synthesis of antibody and secretion, Molecular basis of Immunology, Molecular basis of antibody diversity, polyclonal and monoclonal antibody, complement system, antigen-antibody reaction.



Module-III



Immune response and tolerance: Regulation of immune response, immune tolerance, hyper sensitivity, autoimmunity; graft versus host reaction, Immuno- deficiency and immunoproliferate diseases. Dysfunctions of immune system and their modulation, Approaches for correcting immune dysfunction, Vaccinology, Monoclonal antibody technology.



Text Books:



1. Immunology: Lydyard, P.M., Whelan, A., Fanger, M.W., 1st Ed., Viva Books.



2. Essential Immunology: Roitt, I.M., 9th Ed.(1997) Blackwell Scientific, Oxford, UK. 3. Immunology: Kuby, J. 3rd Ed. (1997) Freeman W. H., oxford. 4. Immunotechnology by A Khan, Pearson Publication
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Reference: 1. Microbiology and Immunology by B K Patnaik, T.C. Kar, H.N. Thatoi, India-Tech publication. New Delhi
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7th Semester



PROSTHETIC DESIGN



Module-I Introduction to artificial organs: Biomaterials used in artificial organs and prostheses, Rheological properties of blood, blood viscosity variation, Casson equation, flow properties of blood, problems associated with extra corporeal blood flow;



Module-II



Artificial kidney: kidney filtration, artificial waste removal methods, hemodialysis, equation for artificial kidney and middle molecule hypothesis. Hemodialysers, mass transfer Analysis, regeneration of dialysate, membrane configuration, wearable artificial kidney machine, separation of antigens from blood in ESRD patients; Artificial heart lung machine: lungs gaseous sexchange/ transport, artificial heart-lung devices. Oxygenators, Liver support system, artificial pancreas,



Module-III



Blood and skin; Audiometry: air conduction, bone conduction, masking, functional diagram of an audiometer. Hearing aids, Opthalmoscope, etinoscope, I. A. B. P principle and application; Rehabilitation Engineering: Impairments, disabilities & handicaps, measurement & assessment, engineering concepts in sensory & motor rehabilitation. Engg. Concept in communication disorders, Rehabs for locomotion, visual, speech & hearing, Artificial limb & hands, prosthetic heart valves, Externally powered & controlled orthotics & prosthetics, Myoelectric hand & arm prostheses, marcus intelligent hand prostheses, gait study, spinal rehabilitation.



Books



Page
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1. Gerald EMiller, Artificial Organs, Morgan & Claypool, 2006 2. Kondraske, G. V, Rehabilitation Engineering. CRC press1995



Entrepreneurship Training cum Project Startup Training cum Project Industrial Training cum Project



0-0-20 0-0-20 0-0-20



20 20 20 --20 ---
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Semester : 8th -------------1. PBM8I201 PC(O1) 2. PBM8I202 PC(O1) 3. PBM8I301 PC(O1)



7th Semester



Page
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