BIOMEDICAL INSTRUMENTATION

ELECTRONICS AND INSTRUMENTATION

SEVENTH SEMESTER

MODULE 1

                     Human anatomy & physiology: anatomy & physiology of major systems of the body. Principles  of   generation and propagation of bioelectric potentials. Electrical activity of heart, propagation of   action through nerves, conduction velocity and latency. EMG, EMC, ECG, ERG, EEG, MEG. Electrical safety- physiological effects of electricity, micro & macro shock hazards. Electrical safety codes & standards. Protection of patients, power distribution and equipment design

MODULE 2

                     Electrodes & transducers: bio potential electrodes- different types of electrodes, Polaris able & non Polaris able electrodes. Theory of electrode- skin  interface.  Electrode   behavior & circuit  models.  Electrodes   for   stimulation. Transducers- leads & electrodes: transducers for biological applications- transducers, principles, different types- active and passive transducers- implantable transducers, transducers for pressure, flow, pulse, respiration. Chemical sensors leads & electrodes: types, materials, properties, characteristics. Method of application and selection- equivalent circuits of leads & electrodes
MODULE 3

                     Bio potential amplifiers, recorders & monitors: amplifiers: for ECG, EMG & EEG –basic requirements, design considerations- frequency, gain. ECG: working principles, electrode systems and clinical applications: EEG: working principles lead systems and clinical applications EMG: working principles and clinical applications. Evoked potential systems, determination  of condition velocity and latency. Phone cardiology graph – principle and clinical applications, bio potential recording- noise, motion artifact and other considerations recorders: potentiometers, galvanometer, electrostatic UV recorder and magnetic tape recorder

MODULE 4

                     Diagnosis and therapeutic equipments: diagnosis equipments- electronic BP monitors, pulse monitors, electro cardio scope , Spiro meter, pulse ox meter, ECG machine, EEG machine, EMG machine, EOG machine ERG machine, PH meter, auto analyzer, gas analyzer

MODULE 5

                     Therapeutic equipments- pace makers, defibrillator, heart- lung machine, nerve and muscle stimulators, dialysis machines surgical diathermy equipment, micro wave- short wave and ultrasound diathermy equipments, nebulous, inhalator, aspirator humidifier and ventilators

Electrical safety- physiological effects of electricity, micro and macro shock hazards. Electrical safety  codes & standards. Protection of patients, power distribution and equipment design
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