CURRICULUM AND SYLLABUS (R2015)
CHOICE BASED CREDIT SYSTEM

M.TECH MEDICAL NANOTECHNOLODY

FULL TIME
| TO IV SEMESTERS

SEMESTER |
SL. | Category | COURSE
NO CODE COURSE TITLE L T|P C
THEORY
1 PC MN8101 | Biomedical Sensors and Instrumentation 3 010 3
2 PC MN8102 | Diagnostic and Therapeutic Equipments 3 010 3
3 PC MN8103 | Medical Imaging Systems 3 0|0 3
4 PC MAB8163 | |AshirearueetimdieetNVadtioenadtiss 3[[31]0] o]
5 PC MD8152 | Anatomy and Physiology 3 010 3
6 PE Professional Elective | 3 0|0 3
PRACTICAL
7 PC | MN8111 | Clinical Instrumentation Laboratory 0] 0]4] 2
TOTAL| 18 | 1 |4 | 21
SEMESTER I
SL. | Category | COURSE
NO CODE COURSE TITLE L |T|P| C
1 PC MN8252 Bio Mechanics 3|1 010 3
2 PC MN 8253 | Rehabilitation Engineering 31 010 3
3 PE Professional Elective Il 3|1 010 3
4 PE Professional Elective 111 31 010 3
5 PE Professional Elective 1V 3|1 010 3
6 PE Professional Elective V 31 010 3
7 PC | MN8211 | Hospital Information System Laboratory | 0 | 0] 4 | 2
TOTAL | 18 |0 | 4 | 20




SEMESTER 111

SL. | Category | COURSE
NO CODE COURSE TITLE P| C
THEORY
1 PE Professional Elective VI 0 |3
2 PE Professional ElectiveVI1I 0 |3
3 OE Open ElectiveVIII 0 |3
PRACTICAL
4 PR MN8311 Project Work_ (phase )i N 12| 6
Summer Training Pre-requisite
TOTAL 12 | 15
SEMESTER IV
SL. | Category | COURSE
NO CODE COURSE TITLE P| C
PRACTICAL
1 PR | MNB8411 | Project Work (phase I1) 24 | 12
TOTAL 24 | 12

OVERALL CREDITS : 68




SUMMARY OF CURRICULUM STRUCTURE AND CREDIT & CONTACT

HOUR DISTRIBUTION

S.No | Sub Area Credit As per Semester No. of | % of
Credit | credit
| I 11 v
1 Professional Core (PC) 18 8 - - 26 38.23
2 Professional Elective (PE) | 3 12 3 18 26.47
3 Open Electives (OE) - - 3 - 3 4.37
4 Project Work, Seminar, - - 6 12 19 27.53
Internship, Term Paper,
etc. (PR)
Total Credit 21 20 15 12 68 100%
Total Contact Hour 28 26 21 24 99




LIST OF ELECTIVES

SUB.CODE SUBJECT NAME
PROFESSIONAL ELECTIVE (PE) - |

MN8001 Bio Statistics

MN8002 Finance Management in Hospital

MN8003 Finite Element Analysis For Biomedical Engineering
PROFESSIONAL ELECTIVE (PE) —II

MN8004 Health Informatics

MN8005 Health Policy and Equipment Management

MN8006 Hospital Architecture
PROFESSIONAL ELECTIVE (PE) - 1l

MN8007 Hospital Planning, Organization and

MN8008 Hospital Waste Management

MN8009 Human Resource Management in Hospital
PROFESSIONAL ELECTIVE (PE) - IV

MN8010 Physics in Medicine

MN8011 Quality Assurance and Safety in Hospitals

MN8012 Signal Processing and Image processing
PROFESSIONAL ELECTIVE (PE) -V

MN8071 Bio Materials

MD8071 Advanced Neural Computing

MD8072 Advanced Neural Engineering
PROFESSIONAL ELECTIVE (PE) - VI

MD8073 Bio MEMS

MD8074 Computer Based Medical Instrumentation

MD8075 Medical Ethics and Standards
PROFESSIONAL ELECTIVE (PE) - VII

MD8076 Medical Optics

MD8077 Nanomedicine Principles and Applications

MD8078 Pattern Recognition Techniques and Applications




SUB.CODE SUBJECT NAME

OPEN ELECTIVE(OE) —I

MD8079 Physiological Modeling

MD8080 Principles of Genetic Analysis

MD8081 Tele Health Technology




MN8101 BIOMEDICAL SENSORS AND INSTRUMENTATI( L T P

Total Contact Hours: 45 3 0 0

Prerequisite: Basic BioSensor (B.Tech)

Course Designed by : Bio-Medical Engineering

OBJECTIVES
e To study the basic characteristics of measurement system.
e To study the different types of transducers, electrodes and signal conditioning circuits.

e To study the techniques used for measurement of various non electrical physiological

parameters.
e To know the different types of display and recording devices.

COURSE OUTCOMES (COs)

Co1 Students will get the clear domain knowledge about various measurement systems.

CO2 Students will be able to develop measurement systems by selecting different types of

physiological parameters.

Mapping of Course Outcomes with Program outcomes (POs)
(H/M/L indicates strength of correlation) H-High, M-Medium, L-Low

Programme Outcomes (POs)

sensors, electrodes, signal conditioning circuits for acquiring and recording various

1| COs|PO1 | PO2 | PO3 | PO4 | PO5 | PO6|PO7 | PO8 | PO9 [ PO10 [ PO11 PO12
COl H [ M H H M
2| CO2 M L
3 | Category | Professional | Professional | Professional Open Project/
Mathematics Core (PC) Elective Elective Term Paper
(PM) (PE) (OE) Seminar/
Internship (PR)
\/
4 | Approval | 41st - 42nd Meetings of Academic Council

UNIT I TRANSDUCERS 9

Characteristics- Static, Dynamic, Errors in the measurements, Classification of transducers -
Resistive, Capacitive, Inductive, Photoelectric, piezoelectric and mechanoelectronics.

UNIT 11 ELECTRODES & AMPLIFIERS 9

Half cell potential, Reference electrodes, polarization effects, Polarisable and nonpolarisable
electrodes, Micro electrodes, Equivalent Circuits, Signal Conditioning circuits-
Characteristics of Amplifiers , Differential Amplifiers, Filters, Bridge circuits, A/D
Converters.

UNIT 111 CHEMICAL AND OPTICAL TRANSDUCERS 9

PH, PO2, PCO2, HCO3 electrodes, lon sensor, Anion and Cation sensor, Liquid and solid
ion exchange membrane electrode, Enzyme electrode, Principle of fiber optic cable, fiber
optic sensors, Photo acoustic sensors, PPG sensors.

UNIT IV NON ELECTRICAL PARAMETERS MEASUREMENTS 9
Measurements of Respiration Rate, Temperature, Pulse rate, Blood pressure Measurements-




Direct, Indirect, Blood flow Measurements — Invitro, Invivo, Gas flow measurements.

UNIT V RECORDERS AND DISPLAY 9

Types of recorders, Ink jet, heated stylus, Photographic recorder, Multicolor dot scanners,
CRO, storage type, long persistence, digital scope, magnetic tape recorders.

TOTAL: 45 PERIODS

REFERENCES:

1.

2.

3.

Rangan C.S., Sarma G.R., and Mani V.S.V., Instrumentation devices and system, Tata
McGraw hill Publishing Company limited, New Delhi, 1983.

John G.Webster, Medical Instrumentation, Application and Design, Third Edition, John
willey and sons,1999.

Jacob Kline., Handbook of Bio Medical Engineering, Academic press Inc., Sandiego,
1988.

J.B.Gupta, A course in electronic and electrical measurement and instrumentation,
S.K.Kataria& Sons, 1999.

Tatsuo Togawa, Toshiyo Tamura, P.Ake Oberg, Biomedical Transducers and
Instruments,CRC Press, New York, 1997.

Joseph J.Carr and John M Brown, Introduction To Biomedical Equipment Technology,
4/E,pearson education India.2001.



MN8102

DIAGNOSTIC AND THERAPEUTIC L | T P C
EQUIPMENTS
Total Contact Hours: 45 3 10 0 3

Prerequisite: Biomedical Instrumention

Course Designed by : Bio-Medical Engineering

OBJECTIVES
e To know the various biopotential recordings so as to enable students to record
various biosignals.
e To know the various functional blocks present is cardiac care units so that the
students can handle these equipments with care and safety.
e To develop an understanding of the physiotherapy and diathermy equipment so
that the student can learn to operate.

COURSE OUTCOMES (COs)

Co1 Develop measurement systems by selecting different types of, electrodes, signal
conditioning circuits for acquiring and recording various biopotential.
CO2 Describe and explain specific parts in Cardiac care units. Describe important working
mechanisms of assist devices.
Cos3 Get clear domain knowledge about various types of Medical stimulators, and recently
developed equipments
CO4 Develop measurement systems by selecting different types of, electrodes, signal
conditioning circuits for acquiring and recording various biopotential.
CO5 Describe and explain specific parts in Cardiac care units. Describe important working
mechanisms of assist devices.
Mapping of Course Outcomes with Program outcomes (POs)
(H/M/L indicates strength of correlation) H-High, M-Medium, L-Low
1 Programme Outcomes (POs)
COs
2 PO1 | PO2 [ PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO01l [ M L H L M M M M
CO02 | M L H L M M M M
CO03 [ M L H L M M M M
CO04 | M L H L M M M M
CO05 [ M L H L M M M M
3 | Category Professional | Professional | Professional | Open Elective Project/
Mathematics Core (PC) | Elective (PE) (OE) Term Paper
(PM) Seminar/
Internship (PR)
\/
4 | Approval | 41st-42nd Meetings of Academic Council

UNIT I

BIO POTENTIAL RECORDING
9

ECG, EEG, EMG, PCG, EOG, lead system and recording methods, typical waveform,
frequency spectrum, abnormal waveforms. Evoked response.




UNIT Il CARDIAC CARE UNITS

9

Pace makers - different types, batteries for pace makers.DC defibrillators, asynchronous
and synchronous types, patient monitoring system, principles of bio telemetry.

UNIT Il DIATHERMY AND STIMULATOR 9
Physiological effects of HF radiation, Depth of Penetration, short wave, Ultrasonic and
microwave diathermy, Surgical diathermy, Galvani, Faradic stimulators,Interferential
therapy, Electrical safety-Leakage current, Micro and macro electric shock, GFI units,
Earthing Scheme, Electrical safety Analyser

UNIT IV  ASSIST DEVICES 9

Heart lung machine-Condition to be satisfied by the H/L System. Different types of
Oxygenators, Pumps, Pulsatile and Continuous Types, Monitoring Process. Hemodialyser-
Indication and Principle of Hemodialysis, Membrane, Dialyasate, Different types of
hemodialysers, Monitoring Systems, Wearable Artificial Kidney, Implanting Type.
Respiratory aids- Intermittent positive pressure, Breathing Apparatus Operating Sequence,
Electronic IPPB unit with monitoring for all respiratory parameters.

UNIT V RECENT TRENDS 9
Principles and application of thermography, Detection circuits, Principles of cryogenic

Technique and application, principles of Fiber optics cables, Endoscopy, Laparoscopy,

principles of Lithotripsy.

TOTAL: 45 PERIODS

REFERENCES:

1. Albert M Cook and Webster J G — Therapeutic medical devices Prentice Hall Nee York
1982

2. Heinz Kresse — Handbook of Electro medicine. John Wiely& Sons — Chrchester — 1985

3. Webster J.G Medical Instrumentation application and design — John Wiley and sons
New York 3" edition 1999

4. Jacobson B and Webster J G Medical and Clinical Engineering — Prentice Hall of India
New Delhi 1999

5. Leslie Cromwell , Fred J.Weibell and Erich A.Pfeiffer - Biomedical Instrumentation
Prentice Hall New Delhi 2000

6. Joseph J Carr and John M Brown — Introduction to Biomedical equipment Technology
- Pearson Education 4™ edition New Delhi 2001.

7. Khandpur R.S Hand Book of Biomedical Instrumentation — Tata McGraw Hill
publication , New Delhi 2™ edition 2003

8. John Denis Enderle, Joseph D. Bronzino, Susan M. Blanchard, ‘Introduction to

Biomedical Engineering:’Academic Press, 2005 , 2™ Edition ISBN 0122386620,
9780122386626



MN8103 MEDICAL IMAGING SYSTEMS L T P |C

Total Contact Hours: 45 3 0 0 3

Prerequisite: Basic Digital Image Processing (B.Tech/B.E)

Course Designed by : Bio-Medical Engineering

OBJECTIVES
e To study the different types of Radio diagnostic techniques.
e To study the special imaging techniques used for visualizing the cross
sections of the body. To study the imaging of soft tissues using ultrasound
technique

COURSE OUTCOMES (COs)

co1 Students will get the clear domain knowledge about the various Medical Imaging
techniques.
co? Students will be able to understand the various diagnostic applications of the medical
imaging techniques.
Mapping of Course Outcomes with Program outcomes (POs)
(H/M/L indicates strength of correlation) H-High, M-Medium, L-Low
Programme Outcomes (Pos)
Cos
1 PO1 | PO2 [ PO3 | PO4 | PO5 [ PO6 | PO7 | PO8 [ PO9 | PO10 | PO11 |PO12
COl| H M H M M M
2 |CO2 M
3 | Category | Professional Professional | Professional | Open Elective Project/
Mathematics Core (PC) Elective (OE) Term Paper
(PM) (PE) Seminar/
Internship
(PR)
\/

4 | Approval | 41st-42nd Meetings of Academic Council

UNIT I PRINCIPLES OF RADIOGRAPHIC EQUIPMENT 8

X-Ray tubes, cooling systems, removal of scatters, Fluoroscopy- construction of image
Intensifier tubes, angiographic setup, mammography, digital radiology, DSA.

UNITII COMPUTED TOMOGRAPHY 10
Need for sectional images, Principles of sectional scanning, CT detectors, Methods of
reconstruction, lterative, Back projection, convolution and Back-Projection. Artifacts,
Principle of 3D imaging

UNIT 111 RADIO ISOTOPIC IMAGING 9
Alpha, Beta and Gamma radiation, Radiation detectors, Radio isotopic imaging equipments,

Radio nuclides for imaging, Gamma ray camera, scanners, Positron Emission tomography,
SPECT,PET/CT.

UNIT IV ULTRASONIC SYSTEMS 9
Wave propagation and interaction in Biological tissues, Acoustic radiation fields, continuous
and pulsed excitation, Transducers and imaging systems, Scanning methods, Imaging Modes,
Principles and theory of image generation.




UNITV MAGNETIC RESONANCE IMAGING 9

NMR, Principles of MRI, Relaxation processes and their measurements, Pulse sequencing
and MR image acquisition, MRI Instrumentation, Functional MRI.

TOTAL: 45 PERIODS

REFERENCES:

1.

B w

D.N.Chesney and M.O.Chesney Radio graphic imaging, CBS Publications, New
Delhi, 1987.

Peggy, W., Roger D.Ferimarch, MRI for Technologists, McGraw Hill, New York,
1995.

Steve Webb, The Physics of Medical Imaging, Taylor & Francis, New York.1988.
Donald W.McRobbice, Elizabeth A.Moore, Martin J.Grave and Martin R.Prince MRI
from picture to proton ,Cambridge University press, New York 2006.

Jerry L.Prince and JnathanM.Links,” Medical Imaging Signals and Systems”-
Pearson Education Inc. 2006



MAB8163 ADVANCED APPLIED MATHEMATICS L T P

Total Contact Hours: 60 3 1 0

Prerequisite: Basic Knowledge in Mathematics

Course Designed by : Bio-Medical Engineering

OBJECTIVES

To encourage students to develop a working knowledge of the central ideas

of linear algebra;

To study and understand the concepts of probability and random variable of the
various functions;

understand the notion of a Markov chain, and how simple ideas of conditional
probability and matrices can be used to give a thorough and effective account of
discrete-time Markov chains;

To formulate and construct a mathematical model for a linear programming problem
in real life situation;

Introduce the Fourier Transform as an extension of Fourier techniques on periodic
functions and to solve partial differential equations;

COURSE OUTCOMES (COs)

COo1

On successful completion of this course, all students will have developed
knowledge and understanding in the fields of linear algebra, probability, stochastic
process, linear programming problem and fourier transform.

Mapping of Course Outcomes with Program outcomes (POs)
(H/M/L indicates strength of correlation) H-High, M-Medium, L-Low

Programme Outcomes (Pos)

1] COs |PO1| PO2 [ PO3 | PO4 | POS5 [ PO6 | PO7 | PO8 [ PO9 | PO10 [ PO11 |PO12

N

COl| H M H M M M
3 | Category | Professional Professional | Professional | Open Elective | Project/
Mathematics Core (PC) Elective (OE) Term
(PM) (PE) Paper
Seminar/
Internship
(PR)
\/

4 | Approval | 41st - 42nd Meetings of Academic Council

UNIT I LINEAR ALGEBRA

9+3

Vector spaces — norms — Inner Products — Eigen values using QR transformations — QR
factorization - generalized eigenvectors — Canonical forms — singular value decomposition
and applications - pseudo inverse — least square approximations --Toeplitz matrices and some
applications.




UNIT II ONE DIMENSIONAL RANDOM VARIABLES

9+3
Random variables - Probability function — moments — moment generating functions and their
properties — Binomial, Poisson, Geometric, Uniform, Exponential, Gamma and Normal
distributions — Function of a Random Variable.

UNIT 111 RANDOM PROCESSES 9+3
Classification — Auto correlation - Cross correlation - Stationary random process —  Markov
process — Markov chain - Poisson process — Gaussian process.

UNIT IV LINEAR PROGRAMMING 9+3
Formulation — Graphical solution — Simplex method — Two phase method - Transportation
and Assignment Models

UNIT V FOURIER TRANSFORM FOR PARTIAL DIFFERENTIAL

EQUATIONS 9+3
Fourier transforms: Definitions, properties-Transform of elementary functions, Dirac Delta
functions — Convolution theorem — Parseval’s identity — Solutions to partial differential
equations: Heat equations, Wave equations, Laplace and Poison’s equations.
TOTAL: 45+15=60 PERIODS
TEXT BOOKS:
1. Bronson, R.Matrix Operation, Schaum’s outline series, McGrawHill, Newyork (1989).
2. Oliver C. Ibe, “Fundamentals of Applied Probability and Random Processes, Academic
Press, (An imprint of Elsevier), 2010.
3. Taha H.A. “Operations Research : An introduction” Ninth Edition, Pearson
Education, Asia, New Delhi 2012.
4. SankaraRao, K. “Introduction to partial differential equations” Prentice Hall of India,
pvt, Ltd, New Delhi, 1997.

REFERENCES:

1. Andrews,L.C. and Philips.R.L. “Mathematical Techniques for engineering and
scientists”, Printice Hall of India,2006.

2. O’Neil P.V. “Advanced Engineering Mathematics”, (Thomson Asia Pvt Ltd,
Singapore) 2007, cengage learning India private limited.



MD8152 ANATOMY AND PHYSIOLOGY L T P | (
Total Contact Hours: 45 3 0
Prerequisite: Anatomy and Physiology (B.Tech)
Course Designed by : Bio-Medical Engineering Bio-Medical Engineering
OBJECTIVES

e To understand basics of Human Anatomy and Physiology.

e To study the organs and systems involved in body functions.

e To apply this knowledge into biomedical engineering field.

COURSE OUTCOMES (COs)

Co1 Describe and explain specific parts and key terms applied in anatomy and
physiology Describe important physiological mechanisms involved in cell, tissue,

and organ

Co2 Understand organisation and functions of each organs and systems in human body

COos3 Describe and explain specific parts and key terms applied in anatomy and
physiology Describe important physiological mechanisms involved in cell, tissue,

and organ

Mapping of Course Outcomes with Program outcomes (POs)

(H/M/L indicates strength of correlation) H-High, M-Medium, L-Low

Programme Outcomes (Pos)
1| COs
PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 [PO12
COl| H M H M M M
CO2 M
2| CO3| M H M
3 | Category | Professional Professional | Professional | Open Elective | Project/
Mathematics Core (PC) Elective (OE) Term
(PM) (PE) Paper
Seminar/
Internship
(PR)
\/
4 | Approval | 41st-42nd Meetings of Academic Council
UNIT I INTRODUCTION OF HUMAN BODY 8

Organization of human body, tissue and cavities — Anatomical planes, positions and sections
- Cell: Structure and organelles structure — Functions of Each components in the cell. Cell
membrane Transport, Resting membrane potential and ionic basis of potentials, Recording of
Action potentials, - Homeostasis

UNIT 11 BUILDING BLOCKS OF HUMAN BODY

Skeletal System: Bones, types and functions - Axial and Appendicular Skeleton. Joints:
Definition, Types and functions. Cartilage: An overview - types and functions. Muscular
System: Types of Muscle - Skeletal Muscle structure - Action potential and functions - Skin

and Appendages.

8



UNIT 111 RESPIRATION, NUTRITION AND EXCRETORY SYSTEM 10
GI Tract: Organization of Gl tract — Mouth, Pharynx, Esophagus, Stomach, Small Intestine
and Large Intestine - Accessory Organs: Salivary glands, Liver, Pancreas, Gall bladder, Teeth
and Tongue. Ingestion, Digestion and Absorption — Factors regulating Movements and
Digestion in Gl tracts. Respiratory System: The Nose, Pharynx, Larynx, Trachea, Primary
Bronchi, Lungs — Mechanism of Breathing — Respiratory Volumes, Measurements and
Artificial Respiration. Urinary System: Structure of Kidney, Nephron, Ureter and Urinary
bladder. Urine formation and Micturition reflex.

UNIT IV CARDIOVASCULAR AND ENDOCRINE SYSTEM 9
Cardiovascular System: Blood vessel, Types and internal structure - Cardiac Muscle:
Structureand Action potential — Structure and Components of Heart - Conducting System of
Heart — Heart Sounds — Blood Pressure — Regulation of Blood Pressure and Measurements.
Endocrine Hormone — General Action — Second Messenger — Anterior and Posterior Pituitary
Gland Hormones.

UNITV  NERVOUS SYSTEM AND SPECIAL SENSES 10
Organization of Nervous system: Structure, Types and Properties of Action potential
Neurons - of

Neuron - Neuroglial Cells — Central Nervous System and Peripheral Nervous System
organization
— Brain, Lobes and Cortical Areas — Spinal cord arrangement and Plexus formation.
Autonomic Nervous System: Divisions and control on each system - Reflex Mechanism.
Special Senses: Structure of Eye and Ear - Errors of refraction and Correction. Conduction
pathway of vision and Hearing.
TOTAL: 45
PERIODS
REFERENCES:
1. Anatomy & Physiology, Gary A.Thibodeau, Kevin T.Patton — 7" Edition, Mosby
Publisher 2009.

2. The Human Body, Gillian Pocock& Christopher D.Richards, Oxford University Press,
2009.

3. Guyton ‘Text book of Medical Physiology — WB Jaunder company Philadelphia - 10
edition 2002

4. Ranganathan T S,Text Book of human Anatomy S. Chand and company New Delhi —
1994,



MN8111

CLINICAL INSTRUMENTATION L T P d
LABORATORY
Total Contact Hours: 60 0 0 4 2

Prerequisite: Basic Knowledge to handle Instruments

Course Designed by : Bio-Medical Engineering Bio-Medical Engineering

OBJECTIVES

e To study the various aspects of bio signals and

amplifie

s

e To understand the performance of surgical diathermy.
e To study practically the concepts of audiometer

COURSE OUTCOMES (COs)

CO1 | Students will get the clear practical knowledge about the various basic
amplifiers and their characteristics.
Mapping of Course Outcomes with Program outcomes (POs)
(H/M/L indicates strength of correlation) H-High, M-Medium, L-Low
Programme Outcomes (POs)
PO
1| COs [ 1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 [ PO8 | PO9 | PO10 | PO11 |PO12
2| CO1 [H M H M M M
3 | Category | Professional | Professional | Professional | Open Elective Project/
Mathematics Core (PC) | Elective (PE) (OE) Term Paper
(PM) Seminar/
Internship
(PR)
\/
4 | Approval | 41st-42nd Meetings of Academic Council

LIST OF EXPERIMENTS

Study of

CoOoNOOMLNE

Timer circuit

Operational Amplifier-various amplifier configurations

Study of FSK modulation and demodulation
Design and testing of Bio-Amplifiers
Recording of Electromyogram.
Study of ECG machine.

Study of EEG machine

Study of Patient monitoring system and biotelemetry
. Bio-chemical measurements

10. Performance and testing of surgical diathermy unit using diathermy analyzer
11. Plotting of human auditory response using audiometer.
12. Study of Multi parameter simulator.



TOTAL: 60 PERIODS

MN8252 BIO MECHANICS L T P |C
Total Contact Hours: 45 3 0 0 |3
Prerequisite: Biomechanics (B.Tech/B.E Level)
Course Designed by : Bio-Medical Engineering

OBJECTIVES

e To get the clear understanding of application of mechanics in medicine.

e To study the properties of blood , bone and soft tissues like articular cartilage tendons

and ligaments ,
e To gain necessary knowledge about accident and injuries.

COURSE OUTCOMES (COs)

CO1 | The study of mechanical properties of biological tissues and the properties of blood
give us a wide understanding about its structure and when it undergo wear and when it
fails so many precautions can be given by ourselves to elders.

CO2 | The knowledge gained will be helpful in doing research in properties of hard tissues
like bones and to generate a mathematical mode of bone structure etc.

Mapping of Course Outcomes with Program outcomes (POs)
(H/M/L indicates strength of correlation) H-High, M-Medium, L-Low
1 Programme Outcomes (Pos)
Cos
2 PO1| PO2 [ PO3 | PO4 | PO5 | PO6 | PO7 [ PO8 | PO9 | PO10 | PO11 [PO12
CO1 H M H H M
CO2 M L
3 | Category | Professional | Professional | Professional | Open Elective Project/
Mathematics Core (PC) | Elective (PE) (OE) Term Paper
(PM) Seminar/
Internship (PR)
\/
4 | Approval | 41st-42nd Meetings of Academic Council
UNIT I INTRODUCTION 9

Introduction to bio-mechanics, relation between mechanics and Medicine, Newton's laws,
stress, strain, shear rate, viscosity, visco elasticity, non Newtonian viscosity, soft tissue

mechanics, mechanical properties of soft biological tissues. biofluid mechanics.

UNIT 11

MECHANICS OF CIRCULATION

9

Flow properties of blood, effect of shear rate, hematocrit, temperature and protein Content of
blood, rheology of blood and micro vessels, dynamics of circulatory system, turbulence flow

around prosthetic heart valves.

UNIT 111

MECHANICS APPLIED TO ORTHOPAEDICS

9

Orthopedic biomechanics, mechanical properties of bones, stress induced bone growth,
kinematics and kinetics of joints, lubrication of joints, and analysis of force in orthopedic

implants.




UNIT IV ~ MECHANISM OF BIOLOGICAL SYSTEMS 9

Skeletal muscles servo mechanism, Cardio vascular control mechanism, respiratory control
mechanism

UNIT V BIO MECHANICAL ASPECT OF ACCIDENT INVESTIGATION 9

Experimental and Analytical method of analysis, Clinical evaluation, Head Injury tolerance,
rotational injury, spine injury — Accident reconstruction, Analysis of impact, skid analysis —
Damage analysis.

TOTAL: 45 PERIODS
REFERENCES:
1. Y.C.Fung, Biomechanics: Mechanical properties in living tissues, Springer Verlag, New
York 1981.

2. Susan J.Hall, Basics Bio Mechanics 5" Edition, McGraw-Hill Publishing Co,Newyork,
2007.

3. Subratapal ,Text book of Biomechanics, Viva education private limited, 20009.

4. C.R Ethier and C.A.Simmons , Biomechanics from cells to organisms, Cambridge
university press,2007.

5. D.Dawson and Right, Introduction to Bio-mechanics of joints and joint replacement,
Mechanical Engineering publications Ltd. 1989.

6. Jacob clime, Head book of Bio Medical Engineering, Academic Press in, Sandiego, 1988.



MN8253 REHABILITATION ENGINEERING L T P |C
Total Contact Hours: 45 3 0 0 |3
Prerequisite: Knowledge in Rehabilitation Engineering (B.Tech/B.E)
Course Designed by : Bio-Medical Engineering
OBJECTIVES
e To develop an understanding of the various rehabilitation aid principle and its
working.

e To give various information about rehabilitation medicine and Advocacy.

COURSE OUTCOMES (COs)

Co1 By the end of this course the student will be able to design rehabilitation aid and
apply them with confidence, to help the challenged people.
Mapping of Course Outcomes with Program outcomes (POs)
(H/M/L indicates strength of correlation) H-High, M-Medium, L-Low
1 Programme Outcomes (POs)
COs
POl [ PO2 | PO3 | PO4| PO5 | PO6 | PO7 | PO8| PO9 | PO10 | PO11|PO12
CO1| H H H M
3 | Category | Professional | Professional | Professional | Open Elective Project/
Mathematics Core (PC) | Elective (PE) (OE) Term Paper
(PM) Seminar/
Internship (PR)
\/
4 | Approval | 41st-42nd Meetings of Academic Council
UNIT | PROSTHETIC AND ORTHOTIC DEVICES 9
Hand and arm replacement, different types of models for externally powered limb
prosthetics, Lower limb, Upper limb orthotics, and material for prosthetic and orthotic
devices, mobility aids.
UNIT Il AUDITORY AND SPEECH ASSIST DEVICES 9

Types of deafness, hearing aids, application of DSP in hearing aids, Cochlear implants, VVoice
synthesizer, speech trainer.

UNIT 111

VISUAL AIDS

Ultra sonic and laser canes, Intra ocular lens, Braille Reader, Tactile devices for visually
challenged, Text voice converter, screen readers.

UNIT IV

MEDICAL STIMULATOR

Muscle and nerve stimulator, Location for Stimulation, Functional Electrical Stimulation,
Sensory Assist Devices, Design issues.




UNIT V REHABILITATION MEDICINE AND ADVOCACY 9
Physiological aspects of Function recovery, Psychological aspects of Rehabilitation therapy,
Legal aspect available in choosing the device and provision available in education, job and in
day-to-day life.

TOTAL: 45 PERIODS

REFERENCES:

1. Rory A Cooper, An Introduction to Rehabilitation Engineering, CRC press,2006

2. Joseph D.Bronzino,The Biomedical Engineering Handbook,Third Edition: Three Volume
Set,CRC Press,2006

3. Levine.S.N.Editor, Advances in Bio Medical Engineering and Medical Physics, Inter
University Publication, New York 1968.

4. Albert M.Cook and Webster J.G, Therapeutic Medical devices, Prentice Hall Inc.,
NewJersy, 1982.

5. Reswick.J, What is Rehabilitation Engineering, Annual review of Rehabilitation-
volume2, Springer-Verlag, New York 1982.



MN8211

HOSPITAL INFORMATION SYSTEM L T P C
LABORATORY
Total Contact Hours: 60 0 0 4 2

Prerequisite: Knowledge in Hospital Management (B.Tech/B.E)

Course Designed by : Bio-Medical Engineering

OBJECTIVES

e To study about the basics of Java programming, web designing and to develop a
hospital information system.

e To study about signal and image processing applications using MATLAB

COURSE OUTCOMES (COs)

CO1 | Students gain the programme based knowledge to design a hospital information system
Mapping of Course Outcomes with Program outcomes (POs)
(H/M/L indicates strength of correlation) H-High, M-Medium, L-Low
! Programme Outcomes (POs)
COs
2 PO1 | PO2 | PO3 | PO4| PO5 | PO6 | PO7| PO8| PO9 | PO10 | PO11 | PO12
CO1( H H H M
3 | Category | Professional | Professional | Professional | Open Elective Project/
Mathematics Core (PC) | Elective (PE) (OE) Term Paper
(PM) Seminar/
Internship (PR)
\/
4 | Approval | 41st-42nd Meetings of Academic Council

LIST OF EXPERIMENTS

NG~ WNE

HTML, XHTML, XML programming
Java Script programming
Development of front end and back end applications for hospital information system
Development of Web postal for medical applications
Study of medical standards-HL7,DICOM,LOINC,Medical data formats
Processing of BioSignals using Mat Lab

Image processing techniques using Mat Lab
Study of Data acquisition systems

TOTAL: 60 PERIODS




MN8001 BIO-STATISTICS L T P |C
Total Contact Hours:45 3 0 0 |3
Prerequisite: Knowledge in Numerical Maths (B.Tech/B.E)
Course Designed by : Bio-Medical Engineering

OBJECTIVES

e To introduce strengths and limitations of measures of central tendency and measures of
variability. Classify common statistical tests and tools.
e Distinguish between p-values and confidence intervals as measures of
statistical significance. Interpret commonly used regression analysis.

COURSE OUTCOMES (COs)

CO1 | The student is able to understand the techniques used in statistical & regression
analysis.
CO2 the student is able to compare the various parameters used in statistical significance
Mapping of Course Outcomes with Program outcomes (POs)
(H/M/L indicates strength of correlation) H-High, M-Medium, L-Low
Programme Outcomes (POs)
1| COs [PO1| PO2 | PO3 | PO4 [ PO5 [ PO6 | PO7 | PO8 | PO9 [ PO10 | PO11 | PO12
2| CO1|(H M H M M M
3 | Category | Professional Professional | Professional | Open Elective Project/
Mathematics Core (PC) Elective (OE) Term Paper
(PM) (PE) Seminar/
Internship
(PR)
\/
4 | Approval | 41st-42nd Meetings of Academic Council
UNIT I INTRODUCTION 9
Introduction to probability, likelihood & odds, distribution variability.
UNIT Il STATISTICAL PARAMETERS 6
Statistical parameters p-values, computation and level chi square test and
distribution.
UNIT 111 REGRESSION ANALYSIS 6
Regression, correction use of regression, multiple regression.
UNIT IV  INTERPRETING DATA 12
Interpreting life tables clinical trails, epidemical reading and interpreting of epidemical
studies, application in community health.
UNIT V META ANALYSIS 12

META analysis for research activities, purpose and reading of META analysis, kind of data
used for META analysis

TOTAL:

45 PERIODS




REFERENCE:
1. Joseph A. Ingelfinger, Frederick Mosteller, Lawrence A. Thibodeau, James H. Ware

Biostatistics in Clinical Medicine (third edition), Singapore, 1994.



MN8002 FINANCE MANAGEMENT IN HOSPITALS | L T P |C

Total Contact Hours:45 3 0 0 3

Prerequisite: Hospital Management (B.Tech)

Course Designed by : Bio-Medical Engineering

OBJECTIVES
e The objective of this subject is to expose the students to decision making by corporate
board in the areas of finance function.
e To provide an understanding of the basic principles and processes involved in the
accounting system of a hospital.

COURSE OUTCOMES (COs)

CO1 | The students is equipped with concepts, technical and analytical tools for optimal
management of financial resources.

CO2 | Also the course helps to develop skills in analyzing accounting statements for
decision-making in a hospital setting and practice the preparation of final accounts

Mapping of Course Outcomes with Program outcomes (POs)
(H/M/L indicates strength of correlation) H-High, M-Medium, L-Low

Programme OQutcomes (Pos)
COs
1 PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11| PO12
CO1] H M H H M
2 CO2 M L
3| Category Professional Professional | Professional | Open Elective | Project/
Mathematics Core (PC) Elective (OE) Term Paper
(PM) (PE) Seminar/
Internship
(PR)
\/

4| Approval | 41st - 42nd Meetings of Academic Council

UNIT I INTRODUCTION 4
Finance Function — Meaning — Definition - scope of finance function- Executive functions &
Incidental functions - Scope and goal of Financial Management in Hospitals — Profit
maximization & Wealth maximization.

UNIT Il ACCOUNTING TECHNIQUES 10
Types of Accounting, Hospital accounting - Financial book Keeping, Book keeping
obligations. Accounting Concepts & Conventions — Final Accounts :Trading — Profit & Loss
Accounts - Balance Sheet.
UNIT 111 COSTING IN HOSPITALS

10

Nature & Scope of Cost Accounting — Cost analysis & Classification - Cost Calculation,
significance of internal billing in Hospital -Necessary for internal & external controlling cost,
cost unit calculation.

UNIT IVMANAGEMENT ACCOUNTING 11
Budgeting & Budgetary control — Cost — VVolume — Profit analysis.




UNITV FINANCING DECISIONS

10
Cost of capital & Capital Structure — Sources of Short term finance: Management of Working
Capital —Sources of Long term finance: share capital, debentures - corporate debit capacity.

TOTAL: 45 PERIODS

REFERENCES:

1. James C. Vanhorne, Fundamentals of Financial Management, Prentice Hall of India Pvt.
Ltd., New Delhi, 8" Edition, 1993.

2. James C.Vanhorne, Financial Management and Policy, Prentice Hall of India Pvt. Ltd.,
New Delhi, 9" Edition, 1995,

3. Prasannachandra, Financial Management, Tata McGraw Hill Publishing Co. Ltd., New
Delhi, First Revised edition

4. Financial Management IM PandeyVikas Publishing Co. 1999.



MNB8003 FINITE ELEMENT ANALYSIS FOR BIOMEDICAL |L |T|P |C
ENGINEERING
Total Contact Hours: 45 3 /00 |3
Prerequisite: Basic knowledge of control System (B.Tech/B.E)
Course Designed by : Bio-Medical Engineering
OBJECTIVES

e To introduce the basic concepts of finite element analysis

e To study about the application to Field Problems in Bio mechanics
e To gain ideas about the materials used in the field of biomedical engineering

COURSE OUTCOMES (COs)

CO1 | At the end of this course the students would have developed a thorough understanding
of the basic principles of the finite element analysis techniques with an ability to
effectively use the tools of the analysis for solving problems in Bio-mechanical
Engineering

Mapping of Course Outcomes with Program outcomes (POs)
(H/M/L indicates strength of correlation) H-High, M-Medium, L-Low
Programme Outcomes (POs

1| COs[PO1| PO2 | PO3 | PO4 | PO5 | PO6 [PO7 | PO8 | PO9 | PO10 | POl11 | PO12

2| CO1 H

3 | Category | Professional Professional | Professional | Open Elective Project/

Mathematics Core (PC) Elective (OE) Term Paper
(PM) (PE) Seminar/
Internship (PR)
\/
4 | Approval | 41st - 42nd Meetings of Academic Council
UNIT | GENERAL INTRODUCTION 10

Historical Background — Mathematical Modeling of field problems in Engineering —
Governing Equations — Discrete and continuous models — Boundary, Initial and Eigen Value
problems — Variational Formulation of Boundary Value Problems — Ritz Technique —Natural
and Essential Boundary conditions - Basic concepts of the Finite Element Method. One
Dimensional Second Order Equations — Discretization — element types- Linear and Higher
order Elements — Derivation of Shape functions and Stiffness matrices and force vectors -
Assembly of Matrices - solution of problems from solid and bio mechanics- Structural, stress,
and strain analysis of the human body and/or artifical implants,

UNIT 11 BEAM ELEMENTS AND SCALAR PROBLEM IN 2D 9

Fourth Order Beam Equation —Transverse deflections - Natural frequencies of beams and
Longitudinal vibration. Second Order 2D Equations involving Scalar Variable — Variational
formulation —Finite Element formulation — Triangular elements — Shape functions and
element matrices and vectors. Application to Field Problems in Bio mechanics -
Quadrilateral elements

UNIT 11l APPLICATIONS TO FIELD PROBLEMS 9




Higher Order Elements. Natural co-ordinate systems — Isoparametric elements — Shape
functions for isoparametric elements — One, two and three dimensions — Serendipity elements

— Numerical

integration and application to plane stress problems transformation in coordinates-
Jacobian of transformation-order of convergence- numerical integration —example problems-
shape functions in natural coordinates- rectangular elements- Lagrange family- Serendipity
family-rectangular prisms- tetrahedral elements

,and

UNIT IVISOPARAMETRIC FORMULATION AND MISCELLANEOUS TOPICS 8
Introduction to elasticity equations — stress strain relations — plane problems of elasticity —
element equations Plane stress, plane strain and axisymmetric problems — stress-strain-time
or constitutive equations for soft connective tissue components Modelling and force analysis
of musculoskeletal systems— Stress calculations - Plate and shell elements — Introduction to
flow problems- solution of problems in fluid mechanics- numerical examples -plates and
shells

UNIT V NON-LINEAR ANALYSIS 9
Introduction to Non-linear problems - some solution methods- computational procedure-
simple material nonlinearity, stress stiffening, contact interfaces- problems of gaps and
contact- geometric non-linearity- modeling considerations- Impact analysis. Mechanical
properties of biological and commonly used biomedical engineering materials -. Critical
reviews of finite element analysis in biomechanical research.

TOTAL :45 PERIODS

TEXT BOOKS:

1. Seshu. P. “Textbook of Finite Element Analysis” Prentice Hall of India, 2003.

2. J.N. Reddy, “ Finite Element Method” Tata McGraw Hill, 2003.

3. S.S. Rao, “The Finite Element Method in Engineering “Butter worth heinemann, 2001.
4, Reddy, J.N, “An Introduction to the Finite element Method”, McGraw — Hill, 1985.



MN8004 HEALTH INFORMATICS L T P |C

Total Contact Hours: 45 3 0 0 3

Prerequisite: Basic Knowledge on Hospital Healthcare (B.Tech)

Course Designed by : Bio-Medical Engineering

OBJECTIVES
e To enable the students to gain knowledge in various aspects of informatics related to
health and the techniques to apply these in proper health care delivery

COURSE OUTCOMES (COs)

CO1 | The student understands the various aspects of informatics applied in health industry so
that quality of health care is improved.

Mapping of Course Outcomes with Program outcomes (POs)
(H/M/L indicates strength of correlation) H-High, M-Medium, L-Low

Programme Outcomes (POS) |
1| COs|PO1| PO2 [ PO3 | PO4 | PO5 [ PO6 | PO7 | PO8 | PO9 | PO10 | PO11 PO12

2| CO1l H M H M M M
3 | Category | Professional Professional | Professional | Open Elective Project/
Mathematics Core (PC) Elective (OE) Term Paper
(PM) (PE) Seminar/
Internship
(PR)
\/

4 | Approval | 41st-42nd Meetings of Academic Council

UNIT I HEALTH INFORMATICS

9
Historical highlights and Evolution, Hospital Information System — its characteristics and
functional online and offline modules, Health Informatics, Bioinformatics, Medical
Informatics, Clinical Informatics, Nursing Informatics, Public Health Informatics, e — health
services, Evidence Based Medicine, Bioethics, Virtual Hospital

ELECTRONICS PATIENT RECORDS AND
UNIT 11 STANDARDS 9
Electronic Patient Record, Medical data formats, — Medical Standards HL7 — DICOM -
- IRMA -
LOINC - PACS - Medical Standards for Vocabulary - ICD 10, DRGs, MeSH, UMLS,
SNOMED - Healthcare Standards - JCAHO, HIPAA

UNIT Il BIOINFORMATICS AND TECHNOLOGIES 9
Bio-information technologies, Semantic web and Bioinformatics, Genome projects -
Education and Training - Nano technology in Healthcare - Nanomedicine, Nanopharma,
CNT based Nano sensor, BioCom chip, Medical Nanorobo - Virtual Reality and Multimedia
Applications in Medicine

UNIT IV  JAVA PROGRAMMING 9

Design and Development of Hospital Information Systems — Developing front-end, back-
end and Client — Server interface programs in Java Environment — SQL




UNIT V INTERNET AND WEB 9

Medical Networks - Java script programming - Web Design and programming - Design of
Web portal services in medicine.

TOTAL: 45 PERIODS

REFERENCES:

1.

2.

o s

© ®

10.

RamachandraLele, Computers in Medicine Progress in Medical Informatics, Tata
McGraw Hill Publishing Company, New Delhi, 2005

Herbert Schildt, The Complete Reference — JAVA, Tata McGraw Hill Publishing
Company, New Delhi, 2005

Mohan Bansal M S, Medical Informatics, Tata McGraw Hill Publishing Company, New
Delhi, 2005

Yi-Ping Phoebe, Bioinformatics Technologies, Springer International, New Delhi, 2007.
OrpitaBosu, Bioinformatics — Databases, Tools and Algorithms, Oxford University Press,
2007.

John P Woodward, Biometrics — The Ultimate Reference, Dreamtech Publishers, New
Delhi, 2003

Ranjan Parekh, Principles of Multimedia, Tata McGraw Hill Publishing Company, New
Delhi, 2006

H M Dietel, Internet and World Wide Web, AB Goldberg publishers, New Delhi, 2007
AtulKhate, Cryptography and network security, Tata McGraw Hill Publishing Company,
New Delhi, 2008

Lukas K Baehler, Bioinformatics — Basics, Applications in Biological Sciences and

Medicine, Taylor & Francis, London, 2005. Deitel, “Java How to Program”, Pearson
Education / PHI, 2006



MN8005 HEALTH POLICY AND EQUIPMENT L T P | C

MANAGEMENT

Total Contact Hours: 45 3 0 0 3

Prerequisite: Knowledge in Hospital Management (B.Tech)

Course Designed by : Bio-Medical Engineering

OBJECTIVES
e To expose the students for planning and operation of hospitals in a detailed manner
which will include all facts of hospital planning activities covering every department
that is involved both in clinical care as well as supportive services.
e To introduce the equipment maintenance management skills and how to protect
equipment from electromagnetic interferences.

COURSE OUTCOMES (COs)

Co1 Understanding the various health policies

CO2 | Planning activities at health care centres.

COs3 Equipment installation ,service & calibration needs

Mapping of Course Outcomes with Program outcomes (POs)
(H/M/L indicates strength of correlation) H-High, M-Medium, L-Low

Programme Outcomes (POs) |
1| COs [PO1| PO2 | PO3 [ PO4 | PO5 | PO6 |PO7 | PO8 | PO9 | PO10 | PO11|PO12 |
COl| H H H M
CO2 M L
2| CO3| M M
3 | Category | Professional Professional | Professional | Open Elective | Project/
Mathematics Core (PC) Elective (OE) Term Paper
(PM) (PE) Seminar/
Internship
(PR)
\/
4 | Approval | 41st - 42nd Meetings of Academic Council
UNIT I HEALTH SYSTEM 9

Health organization of the country, the state and cities, health financial system, teaching cum
research hospitals, General Hospital, PHC reference system.

UNIT 11 NATIONAL HEALTH POLICY 9

Need for evaluating a health policy, need for providing primary health care, Health
education, health insurance, health legislation, inter sectoral cooperation.

UNIT 11l EQUIPMENT MAINTENANCE MANAGEMENT 9

Organizing the maintenance operation, biomedical equipment procurement procedure, proper
selection, compatibility, testing and installation, purchase and contract procedure, trained
medical staff, on proper use of equipment and operating instructions.Maintenance job
planning, preventive maintenance, maintenance budgeting, contract maintenance.

UNIT IV LOGISTIC SUPPORT & RELIABILITY 9
Maintenance equipment and Tools, failure analysis, spare parts and maintenance



materials.Reliability fundamentals.

UNIT V EMI TO HOSPITAL EQUIPMENTS 9

Principles of EMI, computation of EMI, Method of suppressing and isolating the unit from
interference.

TOTAL: 45 PERIODS
REFERENCES:
1. Antony Kelly, "Maintenance Planning & control' Butterworth, London 1984.

2. Hans Pleiffveradammann (ed) "Hospital Engineering in developing countries, GTZ report
Eschborn, 1986.

3. R.C.Goyal 'Human Resource Management in Hospitals' Prentice Hall of India, New
Delhi, 2000.



MNB8006 HOSPITAL ARCHITECTURE L T P |C

Total Contact Hours:45 3 0 0 3

Prerequisite: Knowledge in Hospital Management

Course Designed by : Bio-Medical Engineering

OBJECTIVES
e To expose the students to planning and operation of hospitals in a detailed manner
which will include all facets of hospital planning activities covering every department
that is involved both in clinical care as well as supportive services.

COURSE OUTCOMES (COs)

CO1 | The student will be able to follow the newest findings in the area of hospital planning,
health consultancy, hospital waste and implement the perspectives in constructing
hospital standards

Mapping of Course Outcomes with Program outcomes (POs)
(H/M/L indicates strength of correlation) H-High, M-Medium, L-Low

Programme Outcomes (POs)

1| COs[PO1|PO2 | PO3 | PO4 | PO5 | PO6 |PO7 | PO8 | PO9 | PO10 | PO11|PO12

2| CO1| H H H M
3 | Category Professional Professional Professional | Open Elective Project/
Mathematics Core (PC) Elective (OE) Term Paper
(PM) (PE) Seminar/
Internship

(PR)
\/
4 | Approval | 41st - 42nd Meetings of Academic Council

UNIT I INTRODUCTION TO HEALTH CARE SYSTEM 9

International and National level policy framework for healthcare facilities — Types of
healthcare facilities based on public and private ownership, bed size and type of health care
services based on outpatient ,inpatient and diagnostic care - Organizational, function and
structure of the hospital.

UNIT 11 HOSPITAL PLANNING 9

Principles of planning, regionalization, hospital planning team, planning process, size of the
hospital, site selection, hospital architect, architect report, equipping a hospital, interiors &
graphics, construction & commissioning, planning for preventing injuries, electrical safety.

UNIT 11l PLANNING & DESIGNING OF DIFFERENT SERVICES IN HOSPITALS 9

Planning and designing of administrative services, medical and ancillary services, nursing
services, supportive services, public areas and staff services, hospital services

UNIT IV STANDARDS AND NORMS FOR HOSPITALS 9
Design and construction standards for the hospitals namely BIS —India and JCAHO, AIA and
NHS

— general guidelines and standard for out-patient area, in-patient area and diagnostic area in
the hospitals. Voluntary & Mandatory standards, General standards, Mechanical standards,
Electrical Standards, Standard for centralized medical gas system, Standards for biomedical




waste.

UNIT V FACILITIES FOR SUPPORTIVE SERVICES 9
Transport, Information system, Communication, Food services, Mortuary, Heating
Ventilation and Air Conditioning, Medical gases, House Keeping, Laundry.
TOTAL : 45 PERIODS
REFERENCES:
1. G.Kunders.”Hospitals- Facilities Planning & Management”, Tata Mcgraw - Hill
education-2004.
2. S.K.Gupta, S.kant, R.Chandrashekhar, S.Satpathy. “Modern trends in planning and
designing of hospitals: Principles and practice”, Jaypee Brothers-Medical publishers,
New Delhi, 2007.
3. Sa Tabish.” Hospital and Nursing Homes planning, Organisation and Management”,
”, Jaypee Brothers-Medical publishers, New Delhi, 2003
4. Purnima Sharma, Sangeet Sharma, NerendraMalhotra, JaideepMalhotra. ”Step by
Step Hospital Designing and Planning”, 2" Edition, Jaypee Brothers-Medical
publishers, New Delhi, 2010.



MN8007 HOSPITAL PLANNING, ORGANIZATION AND | L T P |C
MANAGEMENT

Total Contact Hours: 45 3 0 0 3

Prerequisite: Basic Knowledge in hospital management (B.Tech)

Course Designed by : Bio-Medical Engineering

OBJECTIVES
e