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Session 1: Nebulizer 
 

1) What is a nebulizer? 

2) What is the importance of nebulizer 

3)  Working Principles of a nebulizer? 

4) Top 5 problems encountered in clinical application 

5) And any other vital information about the nebulizer. 

 

Prepared by:  

Nchimunya Simudumo  

Evelyn Hone College  

2nd Year  

Lusaka, Zambia.  

 

 

Answers: 
 

1. Nebulizer is an electronic device which is used widely used in hospital field for 

the patients who are suffering with the problem of asthma and specially for the 

small children. 

2. it is used for the asthma patients who cannot have an inhalers and it is a life 

supporting device. 

3. nebulizers are connected to the tubings to compresser which converts liquid 

medicine into vapourised state and it is inhaled by the patients. 

4. 

(a)the patients will have a breathing problem that he cannot breath property 

 

sol: then we should check the connections of the tubings carefully and the mask 

outlet opening should be checked 

 

(b) noise is coming from the neublizer 

 

sol: the air filter may be not there or didn’t kept properly 

 

(c) neublizer is not working at all 

 

Sol: then motor has to be checked inside the neublizer 

 

(d) not switching on at all 

 

Sol: fuse should be checked & and power cord should be checked 
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5. Some Neublizers run with batteries and some run with AC power. and also they 

are portable type and small size nebulizer.this is used for the asthma and small 

children who cannot breathe properly and having the problem of inhaling.The liquid 

medicine will be converted into vapourised state and patient will be inhaled. 

 

As per my knowledge iam sharing 

 

Thank you for understanding 

 

By K. Narasinga Rao 

Bme completed diploma in S.V.G.P 

 

 

Few Problems Arising with Compressor Neublizer 

 

1. Compressor Piston Breakage 

2. Rust inside Between the Shaft and Motor, 

3. Diaphram Membrane Damage.( Inside Piston diaphram) 

4. SWITCH issue 

5. Motor Damage. 

6. Inside Tubing leakages, or Out side tubing orifice holder Breakage. 

7. Outside Neubulizer Chamber Valve issues. 

 

Maintenance Apects Incudes 

 

1. Changing of compressor air intake filters, 

2. Lubrication of Shaft and Piston area. 

 

Few Problems Arising with Ultrasonic Neublizers include. 

 

1. Damage of Crystal 

2. Wiring issues. 

3. Water Levels and Medicine levels Medication Cup. 

4. Medication Cup damage. 

 

Ultrasonic Neublizer in Ventilators Face issues like. 

 

1. Neublizer Wire Damage, 

2. Neublizer Chamber Damage 

3. WATER Levels and Medicine Level issues. 
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By 

Rihaash Chandra 

Biomedical Engineer 

 

 

What is a nebulizer? 

It is the Machine which delivered air with pressure 

 

What is the importance of nebulizer 

It is used for medication on asthama, respiratory problem & etc 

 

Working Principles of a nebulizer? 

Pressurized air passes through the tube and turns the liquid medicine into a mist. 

 

Top 5 problems encountered in clinical application 

1. Filters chocked 

2. Piston problem 

3. Rubber washer problem 

4. on/off switch problem 

5. Motor problem 

 

By 

Sumeet Ku Awasthi 

Biomedical Engineer 

Apollo Hospital Bilaspur 

 

 

The invention of nebulizers has absolutely revolutionized medical practices as the 

liquid medicines are transformed into steam with the help of nebulizer machines. 

The steam enters directly into your lungs giving you instant relief. The availability of 

nebulizer machines readily have dramatically lessened the admittance of patients 

suffering from respiratory problems in the hospital. 

 

Here are a few benefits of nebulizers: 

 

1. Self-Administration- At this global and fast progressing age, you cannot depend 

on anyone or anything. Nebulizers have made sure that you can treat yourself at 

home using the various nebulizer machines yourself, which are easy to use, and 

come with simple instructions. Thus, you can self-administer the medication 

yourself without having to rely on anyone else, which gives you freedom. 
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2. Portable- Another important benefit of nebulizers is that they are portable. The 

nebulizer machines are generally portable and the patients can use them at home 

and carry them around along with them wherever they want to. 

 

3. Instant Relief- Imagine how stressful it will be when you cannot intake enough 

oxygen. Serious attacks can almost end anyone’s life. Previously, when there were 

no nebulizers, the patients had to undergo a lot of stress as they had to be admitted 

in hospital and treatment would take longer time. With the advent of nebulizers, the 

patients get instant relief. The liquid medicine is turned into mist, and as the mist 

goes directly inside the lungs, it opens airways enabling the patient to breathe more 

easily. This fast acting treatment can be essential in the treatment of conditions 

which affect the airways and lungs. 

 

4. Painless- Nebulizers offer painless delivery method. Ideal for children and 

vulnerable patients, these nebulizer machines turn the medicine into mist allowing 

direct entry. The painless treatment makes it readily acceptable by the patients. 

 

5. Reduces Admittance- A great benefit of the nebulizers is that they have reduced 

admittance in the hospitals to a great deal. The emergency health services are free as 

the patients can treat themselves easily in their homes itself. The nebulizer machines 

are a perfect way to get easy and painless treatment at home itself 

 

 

 

The most commonly used nebulizers are jet nebulizers, which are also called 

‚atomizers‛. 

 

Jet nebulizers are connected by tubing to a compressor, that causes compressed air 

or oxygen to flow at high velocity through a liquid medicine to turn it into an 

aerosol, which is then inhaled by the patient. 

 

Currently there seems to be a tendency among physicians to prefer prescription of a 

pressurized Metered Dose Inhaler (pMDI) for their patients, instead of a jet nebulizer 

that generates a lot more noise (often 60 dB during use) and is less portable due to a 

heavier weight. 

 

However jet nebulizers are commonly used for patients in hospitals who have 

difficulty using inhalers, such as in serious cases of respiratory disease, or severe 

asthma attacks.The main advantage of the jet nebulizer is related to its low 

operational cost. If the patient needs to inhale medicine on a daily basis the use of a 

pMDI can be rather expensive. 

 



Share Knowledge Gain Knowledge (SKGK) Sessions 
 

FORCE Biomedical  Page 6 
 

Today several manufacturers have also managed to lower the weight of the jet 

nebulizer down to 635 grams (22.4 oz), and thereby started to label it as a portable 

device. Compared to all the competing inhalers and nebulizers, the noise and heavy 

weight is however still the biggest draw back of the jet nebulizer. Trade names for jet 

nebulizers include Maxin. 

 

Venturi effect is the reduction in fluid pressure that results when a fluid flows 

through a constricted section (or choke) of a pipe. The Venturi effect is named after 

Giovanni Battista Venturi (1746–1822), an Italian physicist. 

 

By AkAsh Chaudhary 

 

 

Session 2 : Anesthesias Machine 
 

1) What is an Anaesthesia Machine and what Working Principle does it use 

 2) Name the commonly used anaesthetic agent 

3)  Give one application of anaesthesia machine in an hospital 

 4) Name any 5 parts of the anaesthesia machine and explain their use. 

5) What are the top 5 common defects an anaesthesia machine suffers and explain 

how they can be rectified. 

6) Medical equipment is classified by function. They can be diagnostic, treatment, 

rehabilitation or monitoring. In which category is the anaesthesia machine?  

 7) What improvements should be made to the anaesthesia machine. ?? 

8) Any other vital information about thus machine. 

 

Prepared by:  

Nchimunya Simudumo  

Evelyn Hone College  

2nd Year  

Lusaka, Zambia.  

 

Answers:  
 

 Basic Principle of Anaesthesia Machine 

 

The basic principle is anesthetic delivery system consists of a source of oxygen (O2), 

an O2 flowmeter, a precision vaporizer, which produces a vapor from a volatile 

liquid anesthetic, a patient breathing circuit (tubing, connectors and valves), and a 

scavenging 

device that removes any excess anesthetic gases. 
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This is critical, since room pollution with anesthetic gases may lead to health 

problems in animals as well as in humans. 

During delivery of gas anesthesia to the patient, O2 flows through the vaporizer and 

picks up the anesthetic vapors. 

The O2- anesthetic mix then flows through the breathing circuit and into the 

patient’s lungs, usually by spontaneous ventilation (respiration). 

Occasionally, it is necessary to use assisted ventilation, especially when opening the 

chest (thoracic) cavity. 

 

By 

Devender goyal 

Service engineer 

Rohanika electronics & 

Medical system 

 

 

1) The anesthetic machine dispenses the gases that are necessary to induce sleep and 

prevent pain to human or animals during surgical procedures or other potentially 

painful manipulations. 

During delivery of gas anesthesia to the patient, O2 flows through the vaporizer and 

picks up the anesthetic vapors. The O2-anesthetic mix then flows through the 

breathing circuit and into the patient’s lungs, usually by spontaneous ventilation 

(respiration). 

 

2) Enflurane 

Isoflurane, 

Ketamine, 

Nitrous Oxide, 

Thiopental 

 

3)  Surgery 

 

4) 1.HANGER YOKE ASSEMBLY 

 

The hanger yoke orients the cylinder, provides gas tight seal and ensures a 

unidirectional gas flow. 

 

2. PIN INDEX SAFETY SYSTEM 

 

The medical gas pin-index safety system ensures that the correct medical gas 

cylinder is hung in the correct yoke. 
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3. Bourdon’s pressure gauge 

 

Cylinder pressure is usually measured by a Bourdon’s pressure gauge. 

 

4. PRESSURE REGULATORS 

 

The pressure regulators reduce the pressure of the O2 cylinders from 2200 PSIG to 

45-60 PSIG and the N2O cylinders from 750 PSIG 45-60 PSIG 

 

5) O2 FLUSH 

 

There is a direct tubing connecting the O2 pressure regulator to the O2flush. It gives 

35-70 L/min of flow with a pressure of 45-60 PSIG. 

 

6) Treatment 

7) 1. Depth of anesthesia monitoring 

2. improved alarm system. 

 

8) Since there was no separate O2 fail safe mechanism, the N2O pressure regulator 

was constructed in such a way that pressure of the O2 flow was required to the flow 

of N2O. So, N2O regulator was made to act like a ‘slave’ regulator to O2 as the 

‘master’ regulator. 

 

By 

Satyam Rathore 

BMe final year 

SGSITS, Indore 

 

 

 

5) The common defects an anaesthesia machine suffers are- 

 

a. Dry gases supplied by the machine causes dessication of mucus. It can be 

improved by using humidifiers, nebulizers, heat & moisture exchangers. 

 

B. The next issue is potential for disconnection that causes airway leaks. They may 

be compensated by proper fabrication of mtrls., proper locking device, correct shape 

taper connections…. 

 

C. The effect of anaesthetic on a patient’s conciousness level should be monitored as 

responses vary can be overcome by measuring Auditory Evoked Potentials.. 
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D. Failures due to gas,electrical supply, hypoxic mixtures etc. can be prevented by 

microprocessor technology that fully integrates ctrl. & safety functions. 

 

Paridhi Mahajan 

BME (3’rd yr.) 

SGSITS (Indore) 

 

 

FUNCTION: the anaesthetic machine is used by anesthesiologists and nurse to 

support the administration of anaesthesia (is a drug that is administered to patients 

to prevent body sensation especially before surgery ect). 

 

The most common type of anaesthesia machine is the continuous -flow anesthetic 

machine, which is designed to provide an accurate and continuous supply of 

medical gases (Oz and Nz0) mixed with an accurate conc of an a esthetic vapor 

(halothane or isoflurane) and delivered to the patient at a safe pressure and flow. 

 

Modern machines incorporate a ventilator, suction unit and patients monitoring 

devices. 

 

Nester Dickson, 

Biomedical Technologist 

Nigeria 

 

The most common defects include: 

 

No gas output: check the pressure gauge (ensure it’s about 4kg/cm) also ensure the 

flow valves are properly tightened and there is no leakages, if any properly seal or 

replace. 

 

Oxygen alarm not working: The alarm battery might be low or bad, replace. 

 

Students 

University of Port Harcourt. Nigeria 

 

Anaesthetic agent are 

 

1. Isoflurane 

2. Sevaflurane 

3. Halothane 

 

5 part’s Anastasia. 
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Anaesthetic gas agent is used for gaseous state monitoring purposes. 

Measurement of Anesthesia Gases (Co2, N2O, O2) 

 

Measurement of Anesthetic Agents (Halothane, Isoflurane, Enflurane, Sevoflurane & 

Desflurane) 

 

Measurement of Respiration Rate and MAC (Mean Alveolar Concentration) 

 

User-selectable options for flow rate & aponea alarm delay. 

 

Session 3: CT Scan 
 

1) What do the letters. CT stand for ?? 

 2) What is the use of the CT-Scan 

 3) On which working principle does the CT Scan operates on? 

4) List 4 components of the CT Scan. 

5) Compare and contrast the CT scan from the MRI 

6) What are the common dysfunction of the CT scan and how can they be rectified? 

7) What kind of images does CT Scan display? 

8) Share any other vital information about the CT Scan. 

 

 Prepared by:  

Nchimunya Simudumo  

Evelyn Hone College  

2nd Year  

Lusaka, Zambia.  

 

 

Answers:  
 

 CT is stands for computed tomography. 

 

 CT is use for viewing 3d image of body. 

 

 CT intern works onto the basic principle of X-rays which Photo Electric Effect 

 

 MRI and CT both are methods of Imaging Organs of the Body, Basic Difference 

between both of them is that MRI will give you clear view to the Soft Tissue of Body 

Organ, And CT is more preferably good for the Bone and Hard tissue. 
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Beside Basic Principle of Working is also different as MRI is dealing with 

Electromagnetic Field and CTs works on X-rays. 

 

 What I encounter is that Brain CT will not give you the clear of All the Soft tissue of 

the brain in details, Although Adjusting the image does help identifying those in 

some extents. 

 

 I don’t know, May be Grayscale Images of Body organs in DICOM Format. 

 

 CT & MRI both are very vital scans for Neurosurgeries relating to Brain and Spine. 

Resolution & Details matters a lot perticularly in this Domain, Perticularly if a 

surgeon has to make use of Navigation System, He or She would need a scan with 

the Standard Protocols of Navigation System. 

 

  

 CT is a Computer Tomography Machine. 

 

 It is used to view the Internal Structures of Human Body as a Cut of slice views. 

 

 It works with a Principle X- Ray And X- Ray Caputuring Detctor of which Both X- 

Ray Tube and Detector. are synchronously Rotating Round placed on the Slipa 

Rings. 

 

 It Consists of C T Gantry with Tube and Detector and Fews Processing Boards, 

 

2. Table 

3. Control Console 

4. Power Supply 

5. Machine Console. 

 

 Major Differences is between C T and M R I are. 

 

1. C T works with Ionising Radiation Effect Where M R I works with Non Ionizing 

Radiation effect. 

 

2. IN C T we Can View Bone Soft Tissue and Few of Nerves. 

Whereas ib MRI we can View Bone Soft tissue and Nerves Clearly. 

 

Though they very in few things but each as got its specific application of each other 

in specific way. 

 

 From my view is the Tube Damages, Power supply issues and Table issues are 

mostly noticable. 
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System hanging and software issues are also seen as one of the Major drop out of C 

T machines. 

 

 We can view Slicing structures views, Can perform Abdominal fluid studies and 

Head skulll studies are few popular But Many other studies can be done. 

 

 C T scan is Considered interms of Configurations 

HIGH SPEED , Light Speed , Pro Speed 

And Number of Slices 

For Example of 

64 Slice High Speed CT is the Configuration of a Machine 

 

Thank you 

 

Mr. Rihaash Chandra 

Biomedical Engineer 

Andhra Pradesh, India. 

 

  

 

 CT: computed tomography 

It’s a diagnostic medical device that used to scan the internal body parts by the x-ray 

components. 

 

 It can be used for many types of tests such as: 

 

� It used to test the chest, pelvis, and abdomen with an accurate images of all types 

of tissue. 

 

� Used to check the pain and breathing difficulties 

 

�Test some injuries like trauma 

 

� Skeletal structure problems such as spinal treating, hands and feet injuries. As it 

can shows the small bones and the surrounding tissues. 

 

�Used also to detect any type of cancer such as lymphoma, and the body parts 

cancers. It provides the presence of the cancer, size, defined the precise place, and if 

there is any involvement with other body parts. 

 

 CT scanner systems are: Data acquisition, Gantry, Operating Console. 
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� Gantry is the largest part. It consists of high voltage generator, x-ray tube, pre and 

post patient collimator, and the x-ray detector. 

 

� Data acquisition consists of detector, current to voltage converter, amplifier, analog 

integrator, analog to digital converter, and a computer. 

 

� Operating Console is the central control. It made of computer, keyboard, and 

multiple monitors. 

 

 The soft tissue details can be evaluated better in MRI than CT scanner. In pregnancy 

the other devices that not included the radiation such as MRI and ultrasound are 

preferred. 

 

 The images provided by the CT Scanner had a three dimensional reconstruction. 

 

Nour abdel Latif Sanouree 

Bachelor of Biomedical Engineering / Master of Mechatronics Engineering. From 

Jordan/Amman. 

Email: nour_sanouree@outlook.com  

 

  

 

 Computer Tomography 

 

 It’s diagnostic device . It take image by applying X-ray beam to patient. 

 

 if I understand question right � 

The way it works by creating x-ray beam by two detectors .gas filed detectors or 

scintillation detector 

 

 

1-scintillation detector 

2-timer 

3-power supply 

4- computer, cpu, ram … 

 

 ct and mri are both radiographic machine but the mri is more complicated than ct 

and it use magnetic fields. 

 

 operating amplifier ��♂ 

 

mailto:nour_sanouree@outlook.com
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 3D images 

X,Y,Z plan 

 

 in radiotherapy we use the ct to detect the tumor and then we send the information 

by Dicom program to Linc or cobalt 60 or whatever to treat the patient 

 

Note: 

Ct scan have five generation antel now 

It deference by the number of slice on detector. 

 

Thanks 

Eng . Mohammed Abd Elhadi 

 

 

 

 CT stands for computed tomography. 

 

 Use- neuro radiological investigations. 

 

 Principle -the picture of patient is viewed thru X-ray imaging from varied angles & 

are then the detailed structures are mathematically reconstructed & the formed 

image is displayed on a video monitor. 

 

 Components- X-ray tube, collimator, detector, video monitor. 

 

 Disfunctions- less resolution.Rectified by using SCINTILLARC detector sys , slow 

volume scanning – use of multi array detectors. 

 

 The image is formed by elements in a sq. matrix where each element refers to 

absorption value of pt. in the body. 

 

By paridhi mahajan 

BME (3’rd yr.) 

SGSITS. 

Madhya Pradesh, India 

 

 

 Computed tomography 

 

Tomo. Means section 

Graphy means presentation 
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 It gives you picture of your body. 

it showing picture of soft tissue and structure of body. 

 

 Principles 

It relies on target density variation that affect affects the attenuation of high 

frequency waves. 

 

 Components 

 

X ray tube 

Collimator 

Filter 

Das 

Detector 

Console/cpu 

 

Slip ring is one of the components of ct system 

1989 kalender invented this. 

Simply its just alteranate to the cable system . Because of this technology their is no 

need to stop between rotation to rewind the cable. 

 

 

1. Computed tomography 

 

Tomo. Means section 

Graphy means presentation 

 

2 It gives you picture of your body. 

it showing picture of soft tissue and structure of body. 

 

3 Principles 

It relies on target density variation that affect affects the attenuation of high 

frequency waves. 

 

4 Components 

 

X ray tube 

Collimator 

Filter 

Das 

Detector 

Console/cpu 
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Regards 

Chetan Ransure 

Service engineer of ct scan systems 

India 

abhay.ranshur@gmail.com  

 

Session 4: Heart Lung Machine 
 

1) What is the Heart Lung Machine? 

2) What is the other name of the Heart Lung Machine? 

3) Name the part that act as heart in the heart lung machine 

4) Name the part that act has a lung in the heart machine. 

5) Name any five components of the heart lung machine and explain their functions. 

6) What is Cardiopulmonary bypass? 

7) Name one advantage of using the heart lung machine during open heart surgery 

8) List two disadvantages of using the Heart lung machine. 

9) Name any four (4) dysfunction of the heart lung machine 

10) List any two possible improvements you would make to the heart lung machine. 

11)  Share any other vital information on the heart lung machine. 

 

Prepared by: Nchimunya Simudumo 

Evelyn Hone College 

BMET 2nd year. 

Lusaka, Zambia. 

nchimunyasimudumo@gmail.com  

 

  

Answers: 
 

 The heart lung machine is a machine whish have both function of heart and lung 

and often use in open heart surgery. 

 

 the oder name of heart lung machine is cardiopulmonary machine. 

 

 the part that act as heart in the heart lung machine is the Pump. 

 

 the part that act as lung is oxygenerator. 

 

 five components 

� -the Pump it pumt blood and generate it to the body 

�-the oxygenarator it make exchange between oxygen and carbon dioxide 

mailto:abhay.ranshur@gmail.com
mailto:nchimunyasimudumo@gmail.com
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� -filter it remove gasous buble on oxygened blood before return back that blood to 

the body 

�-tubes connections they react like veins, by driving blood in all organs of body 

� – heat exchange help to maintain the temperature because it is surrounded by 

water 

 The cardiopulmonary bypass is the oder name of heart lung machine. 

 

 The advantage of using this machine during the open heart surgery is that it 

provide blood to body during the operation by pump and it control also intern 

respiration by oxygenarator we don’t have to use any more two different machine. 

 

 We can also stop the two function of heart and lung with this machine whitout 

regret because the machine will secure these role 

 

 Using it in many hour can damage the red cells of the blood 

 

Iyabi Dicka 

licence Biomedical 

Cameroon 

 

  

 It is a method that performs the function. of heart and lungs in the body and 

maintains the blood circulation and O2 level in body. 

 

 Heart lung machine is also known as cardiopulmonary bypass pump. 

 

 Pump function as heart. 

 

 Oxygenator function as lung. 

 

 Components- 

 

� pump- provides driving force to blood. 

� Oxygenator – exchanges CO2 and O2. 

�Heat Exchanger – maintains (controls) body temperature. 

� cannula tube -withdraws blood from body. 

� connecting tube ( silicon or pvc) they connect parts of machine. 

 

 It is a process done by heart lung machine either in case of heart failure or in open 

surgeries (when heart had stopped.) 
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Cannula takes blood from body. it is sent to machine. Oxygenator acts as lung. o2 

blood is cooled and filtered and is sent through next cannula to aorta. 

Heart is stipped by potassium solution. 

 

 adv. -transplantation, coronary artery bypass surgery. 

 

 Disadvantages – blood clotting in circuit inflammation. 

 

Ty 

Paridhi Mahajan 

 

Session 5: Ventilator 
 

1) What is Mechanical ventilation and spontaneous ventilation (explain the 

difference)? 

2) Give a brief explanation of the scientific principle on which the ventilation system 

is based (be concise please). 

3) List the main components of a ventilation system. 

4) Under what circumstances is the mechanical ventilator applied on a patient? 

 Outline 2 factors that commonly cause breakdown of the mechanical ventilator. 

5) What is the maintenance (corrective & Preventive) procedure for the mechanical 

ventilator? 

6) What do you understand by tidal volume in relation to a mechanical ventilator? 

7) Name 2 ventilator modes. 

 

Prepared by: 

Jairos Muyaba. 

Northern Technical College (Nortec). 

BMET 3rd Year. 

Ndola, Zambia. 

jamesjairosmuyaba@gmail.com  

 

Answers:  

 
 Mechanical Ventilation – Ventilator controls/supports all breathing activity of a 

patient. 

Spontaneous Ventilation 

Patient controls his/her own breathing 

 

 Main components of Ventilaton System 

Inspiratory Manifold 

mailto:jamesjairosmuyaba@gmail.com
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1- Gas Inlet System 

2- Gas Mixing System 

3- Flow sensors 

Motherboard/CPU PCB 

Analog PCB 

Breathing Circuit 

Expiratory Manifold 

1-Expiratory Filters 

2-Expiratory Valve Assembly 

Power Supply System 

Backup Power Supply System 

Above consists of many other complex sub-systems 

 

 Circumstances in which ventilator is applied 

1- Multiple organ failure 

2- Chronic Obstructive Pulmonary Disease (COPD) 

3- Acute Respiratory Distress Syndrome (ARDS) 

4- Traumatic patients 

5- Other pre-existing respiratory diseases 

 

 Scientific Principle 

Ventilator system works on Boyle’s law which states that ‚for a fixed no. of 

molecules at fixed temperature, the pressure of gas varies inversely to the volume of 

gas‛ 

P=k/V or P1V1=P2V 

 

Ventilation is required when there is obstruction in airway of a patient. Here applies 

*Poiseuille’s* *law* which states that ‚driving pressure required to maintain same 

flow in airway is increased when radius of airway decreased to half of its original 

size‛ 

Mathematically, 

 

∆P = Flow/radius^4 

 

 Factors that commonly cause breakdown 

Leaving electromechanical failures- 

1- Secretions from patient into respiratory tracts which lead to malfunctioning of 

flow sensors/expiratory filters 

2- Moisturise in Air & O2 line cause Inspiratory manifold to malfunction 

3- Reuse of disposable parts again & again 

 

 Maintenance 

Corrective 
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1- Clean expiratory valve assembly/ flow sensors carefully (reusable). Autoclave it as 

per guidelines provided by respective company’s manual 

2- Clean water trap of Inspiratory manifold in case of heavy moistures in air/O2 line 

3- Check for proper electrical requirements as per guidelines provided in manuals 

Preventive- 

1- Avoid reusing disposable materials 

2- Check for moisture in central line supplies 

3- Check for pressure level in central line 

 

 Tidal Volume 

Normal amount of gas a person inhale & exhale. 

Mechanical ventilator provides Tidal Volume on basis of weight of the patient which 

also vary as per ‘patient type’ 

Adult/Pediatric- 8~10 ml/Kg 

Neonatal- 5-6 ml/Kg 

 

 Ventilator Modes 

A/CMC- Assist/Controlled Mandatory Ventilation 

Used when patient is unconscious and unable to do breathing activity 

SIMV- Synchronized Intermittent Mandatory Ventilation 

Used when patient tries to breath by himself but assist is required by ventilator to 

reduce his/her effort of breathing 

 

Dipanshu Yadav 

Field Engineer 

India-North Region 

er.dipanshu@gmail.com  

 

 

1) What is Mechanical ventilation and spontaneous ventilation (explain the 

difference)? 

 

Ans: Mechanical ventilation is the mode of Operation to ventilate a patient through 

an external device. SPONTANEOUS ventilation is type of breathing that is 

completely done the patient without any device’s help. 

 

2) Give a brief explanation of the scientific principle on which the ventilation system 

is based (be concise please). 

 

Ans: A mechanical ventilator assists breathing and inflates lungs by delivering 

oxygen enriched air into the lungs. The ventilator will target either pressure or 

volume in doing this. In spontaneously breathing patients, each breath will be 

mailto:er.dipanshu@gmail.com
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triggered by a change in pressure or flow in the circuit. Each inspiration will be 

cycled off by either a time limit or decrease in flow. 

 

3) List the main components of a ventilation system. 

Ans: Breathing circuit, Flow sensor, Exhalation Valve, Humidifier / HME filter, 

Bacterial/viral filter. 

 

4) Under what circumstances is the mechanical ventilator applied on a patient? 

Ans: At certain time where the patient is unable to breathe on their own, the 

ventilator is applied on a patient as an external support for breathing. Also, applied 

for the patients for a while post surgery. 

 

5) Outline 2 factors that commonly cause breakdown* of the mechanical ventilator. 

Ans: Flow sensor failure, Exhalation valve membrane, 

 

6) What is the maintenance (corrective & Preventive) procedure for the mechanical 

ventilator? 

Ans: Regular cleaning of Air/O2 filters, fan filters, Disinfecting Exhalation Valve, 

replacement of breathing circuit at timely. 

 

7) What do you understand by tidal volume in relation to a mechanical ventilator? 

Ans: Tidal volume is the amount of Air with o2 passed in and out of the patient for 

gas exchange. Tidal volume is calculated according to Ideal Body Weight (IBW) of 

the patient. Calculated – 6 to 8 ml/kg 

 

8) Name 2 ventilator modes 

Ans: Common modes of Ventilator are Pressure Control Ventilation (PCV) & 

Volume Control Ventilation (VCV). There are sub modes under those like PC-

ACMV, PC-SIMV, VC-ACMV, VC-SIMV, PSV, PRVC, etc. 

 

 

1) Ventilator is nothing but artificial breathing to maintain Saturation level, RR , 

Reducetion CO2 & etc., 

 

8) Here different MODEs: 

CME , SIMV & SPONT and Breath types are volume control ventilation, pressure 

control ventilation and pressure support ventilation 

 

� CMV: it’s Mechanical Ventilation and patient depends on 100% ventilator 

� SIMV : Synchronise Intermittent Ventilation and patient depends 50% on ventilator 

and 50% on own i.e. spontaneous breathing 
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� SPONT: support ventilation and patient depends on 100% on his own, here Apnea 

setting has to be done 

 

� PARAMETERS: 

 

Tidal Volume: amount of volume inspiration & Expiration in a cycle 

Ideal TV: 10ml/kg 

RR: 12 -18 BPM 

O2%: 21 – 100% 

PEEP: Possitive end expiratory pressure 

I:E Ratio 

Minute Volume: RR Tidal Volume 

 

 

1)  Spontaneous ventilation – air os pulled into lungs. 

Mechanical ventilation – air is pushed into lungs. 

 

2) Ventillation is a process by which it allows the breathable air to move in and out 

of lungs when the patient is not able to breathe sufficiently. 

The flow of air to lungs is facilitated by generating a negative pressure around 

patient’s thoracic cage. 

 

3) Components 

Turbine 

O2 supply 

Breathing Valves 

Tubes 

Mask 

 

4) In case of reduced breathing or respiration failure. 

 

8) Modes 

Assist mode- each breath is initiated by patient. 

Control mode- each nreath is initiated by machine. 

 

By 

Paridhi mahajan 

SGSITS 

BME (3’rd yr.) 

 

Session 6 – Topic: X Ray 
 



Share Knowledge Gain Knowledge (SKGK) Sessions 
 

FORCE Biomedical  Page 23 
 

1) What is an X-Ray machine? 

2) What are the different kinds of X-Ray machines? 

3) What is the working principle of an X-Ray Machine? 

4) What are photons? 

5) Name two important components of X Ray Machine. 

6) Give an advantage of an X-Ray machine 

7) What disadvantage(s) does an X-Ray machine possess? 

8) How can we minimise exposure to X-Rays 

9) State possible dysfunction of X-Ray machine and how they affect the patient and 

user. 

10) Share any vital information on the X-Ray machine 

 

Prepared by: 

Nchimunya Simudumo 

Evelyn Hone College 

BMET 2nd year. 

Lusaka, Zambia. 

 

nchimunyasimudumo@gmail.com  

 

Answers: 

NO replies 

 

Session  8: Infusion Pump 

 
1) What is an infusion pump? 

2) Why is an infusion pump important? 

3) Explain the difference between the drip chamber and infusion pump 

4) What limitations does an infusion pump possess? 

5) What are some of the common faults with the infusion pump? 

6) On what operating principle does an infusion pump runs on? 

7) List different type of infusion pumps 

8) What are some of the safety measures that should be considered when operating 

the infusion pump? 

9) Where and when can be an infusion pump is used? 

10) Explain any vital knowledge a biomedical engineer should possess on the 

infusion pump. 

 

Prepared by ; 

Tapiwa Phiri and Nchimunya Simudumo 

Evelyn Hone College 
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BMET 2nd year. 

Lusaka, Zambia. 

 

tapiwahillz8@gmail.com  

nchimunyasimudumo@gmail.com  

 

Answers: 
 

1) A device used to give liquid medication to patients in large volume with higher 

flow rate. 

 

2) Medications need to go through proper rate and volume so we use infusion 

pump. 

 

3) Drip chamber 

It’s calculation based on Drip (drop per minute) count 

 

Infusion pump 

It is a calibrated pump so it’s accuracy is more. 

 

4)  

1.Upper limit of volume is limited 

2. Sometimes only specific IV set need to use and etc. 

 

5)  

1. Calibration problem 

2. Air sensor 

3. Pressure sensor 

4. IV set problem 

5. Pressure part problem 

And etc 

 

6) It is based on peristaltic movement 

 

8) 

1. No air in IV line 

2. Properly fixing of tube 

3. Line should not be kink 

4. Fluid bottle should be at least 1 feet above the pump 

and etc 

 

mailto:tapiwahillz8@gmail.com
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9) We can use it hospital as well in home also but user need to know how to operate 

it and criticality of patient. 

It is used when patients need immediate medication in control way. 

 

10)  

1. Working principal 

2. How to use 

3. Some basic troubleshooting 

4. Spare parts which needs to replace on regular basis. 

5. Preventive maintenance and calibration. 

and etc. 

 

By 

Sumeet Ku Awasthi 

Biomedical Engineer 

Apollo Hospital Bilaspur 

(C.G) 

 

1) An infusion pump infuses fluids, medication or nutrients into a patient’s 

circulatory system. 

 

2) It is generally used intravenously, although subcutaneous and arterial are 

occasionally used. 

 

7) types of infusion pump: elastomeric pump, syringe pump, Enteral pump, PCA 

pump, insulin pump. 

 

8) the calibration of the pump with reference of the syringes used or IV set used in 

volumetric pump. 

 

Session 9: MRI 
 

1) What is an MRI? 

2) What is the working principle of an MRI 

3 What is the difference between the CT and MRI? 

4 Name 4 basic components of the MRI and give brief notes on them 

5 What hazards does an MRI have 

6 Give possible dysfunction of the MRI 

7 Share any other vital information on what a biomedical engineer should know 

about MRI 

8 How it’s MRI gradient coli are fixed??. 

9 What material made of coli? 
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10 What are type of coli are using? 

11 Why copper shielding using for MRI room? 

12 Any other materials can for shielding? 

13 How it starts working? Step by step process need? 

 

 

Answers: 
 

1 

Magnetic Resonance Imaging is a technique of imaging the various parts of the 

human body, especially the soft tissues unlike X-ray which mainly capture images of 

hard tissues of the body. Unlike X-Ray which can capture images in perpendicular 

planes, MRI allows the physician to take images of his patient in any desired angle 

he wants. 

 

2 

MRI images are mainly the spectral image of distribution of hydrogen atoms of the 

body fluids present. At first the MR scanner generates a strong Magnetic field (Z 

axis) which drives the hydrogen atoms ( may be considered as protons which 

precess at a Larmor frequency ) along the axis of magnetisation. Thereafter a 90° RF 

pulse is applied which drives the hydrogen atoms along the X-Y plane. The MRI 

scanner captures the image during this phase. The protons precess again and align 

themselves to the Z axis. Hence in order to increase the time duration of atoms along 

the X-Y plane, a 180° spin echo pulse is applied to flip the atoms to the negative X-Y 

plane. Thus the time of stay doubles in the X-Y plane. The speed of atoms varies due 

to T1 and T2 effects hence the difference I precession speed develops the spectrum. 

Greater the speed, brighter the image, lesser the speed darker the image. Fats have a 

short distribution spectra but water has a wide distribution spectra hence the 

contrast in image is observed at different body tissues depending upon the type of 

tissue present. 

 

3  

CT differs from MRI in working principle, one having X-radiation another having 

magnetisation technique. 

The side effects of CT scan is more as over exposure of radiation may alter tissue 

genetics which the MRI does not. 

The MRI is costlier. 

 

5 

no metallic implants should be present inside patient body. Pacemakers are 

subjected to damage. 

Cochlear implants are subjected to damage. 
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There are studies indicates some damage being caused in the retina. 

 

10 

Gradient coil 

 

11 

So that the huge Magnetic field doesn’t affect the surrounding regions of the hospital 

or diagnostic centre. 

 

Shounak Nandi 

BME 4th year 

JIS College of Engineering 

West Bengal, India 

 

Session 10: Pulse Oximeter 
 

1 What is the pulse oximeter? 

2 What is construction of the pulse oximeter? 

3 Explain briefly how the device is connected to the patient 

4 What working principle does a pulse oximeter work on? 

5 Name the two lights in pulse oximeter; what is the wavelength of each of the lights 

mentioned. 

6 Which light is absorbed in deoxygenated blood 

7 Which light is absorbed in oxygenated blood? 

8 Write 2 factors that affect the absorption of these lights 

9 What common dysfunction does a pulse oximeter suffer 

10 In terms of the control circuit, what electronic components are there and briefly 

explain about each mentioned 

 

 Answers: 
 

1 a photoelectric device that measures oxygen saturation of the blood by recording 

the amount of light transmitted or reflected by deoxygenated versus oxygenated 

hemoglobin. 

 

2 a pulse oximeter whose sensor is attached to a finger, so that the oxygenation of 

blood flowing through the finger can be determined when it is reflected back or 

transmitted to other side of photodiode. 

 

4 Principle of pulse oximetry is based on the red and infrared light absorption 

characteristics of oxygenated and deoxygenated hemoglobin. 
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5 Red light is in the 600-750 nm wavelength light band. Infrared light is in the 850-

1000 nm wavelength light band. 

 

6 Deoxygenated (or reduced) hemoglobin absorbs more red light. 

 

7 Oxygenated hemoglobin absorbs more infrared light . 

 

By 

Chaudhari Rutvij 

BME Student, 

Ganpat University 

Gujarat, India 

chaudharirutvij09@gmail.com  

 

 

1 Pulse oxymeters (SpO2) are non-invasive medical devices that continuously 

measure the heart rate but especially the oxygen saturation rate of hemoglobin in the 

capillaries. 

 

2 The oximeters are equipped with a sensor composed of an emitting part and a 

receiving part. 

 

3 Sensor position: it can be placed at the level of the fingers, toes, on the nose or the 

soles of the feet in children. The majority of the time is presented in the form of a 

finger clamp or a finger. 

 

4 The oximeters are equipped with a sensor composed of an emitting part and a 

receiving part. The sensor will emit two types of lights (one red light and one 

infrared light). In contact with the pulsatile flow of blood each of these two lumens 

will be more or less absorbed, depending on the type of hemoglobin encountered. 

 

5 one red light (620-700 nm) and one infrared light (780-1400nm) 

 

6 Deoxygenated blood absorbs infrared light 

 

7 Oxygenated blood absorbs red light. 

 

Mahdi 

Morocco 
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Session 11: LINAC 
 

1 What is the LINAC? 

2 Why this equipment used for? 

3 What is the Working principle? of LINAC 

4 Name any other radiation therapy? procedures 

5 Name any few components of the LINAC machine and explain its functions. 

6 What are safety measures ? While operating this equipment 

7 List two advantages of using this machine 

8 What disadvantage it possess? 

9 List any two troubleshooting and its solution 

10 List any possible improvement you would make to LINAC 

11 Share any other vital information on the LINAC. 

 

Prepared by 

SM Inthiyas 

BME Student 

B V Raju Institute of Technology, 

Hyderabad, Telangana, India 

 

 Answers: 
 

 LINEAR ACCELERATOR simply Called as LINAC. It is widely used on Oncology 

department. 

 It is used to give Radiation therapy to patient who are diagnosed with Tumor. 

 Microwaves are emitted from Magnetron. These are targeted over a diseased Tissue. 

 Other Radiation therapy procedures are : Intensity Modulated Radiation therapy 

(IMRT). 

Image Guided Radiation therapy (IGRT) 

 

Stereotactic Radio Surgery (SRS) 

Stereotactic Body Radiation therapy (SBRT) 

 

TOMOTHERAPY 

 

3D conformal Radiation therapy 

 

 Collimator, X-RAY target, gantry, electron Gun, magnetron 

 Check power supply before switching on the system, Make the patient to align 

accurately to target the tumor, Always respond to patient intercom. 

 Cancerous cells can be Completely killed. 

Irradiation of the healthy tissue can be Completely avoided. 
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 High dose of Radiation cause hair loss and other complications 

 Accuray Cyberknife.. just Explore to this. 

 

M Praveen 

Biomedical Engineering 

Final Year 

Vinayaka Mission’s University 

 

  

1. LINAC is linear accelerator. 

 

2. Used for external beam radiation treatments for patients with cancer. It is also 

used to treat all organs of the body. 

 

3. A linear accelerator is a type of particle accelerator that greatly increases the 

kinetic energy of charged subatomic particles or ions by subjecting the charged 

particles to a series of oscillating electric potentials along a linear beamline. 

 

7. Particels are able to reach high energies without any extreme voltages. It only 

targets the tumour without affecting the surrounding tissue. 

 

8. It can cost anywhere from one million to three million dollars. 

 

Nishita ghariwala 

Student 

Gujarat, india. 

nghariwala@gmail.com  

 

  

Side effects of LINAC radiation depend on the area being treated, can include 

 

diarrhea 

earaches 

mouth sores 

dry mouth 

nausea 

sexual dysfunction 

sore throat 

swelling 

trouble swallowing 

urination difficulties 

mailto:nghariwala@gmail.com
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vomiting 

 

Session 12: Incubator 
 

1 What do you know about a baby incubator? 

2 What is the benefit of using a baby incubator? 

3 What are the types of incubators? 

4 what the main components of the baby incubator? 

5 what are the sensors used in the baby incubator (used in intensive care)? 

6 What do we mean by humidity in the baby incubator? How is it controlled? 

7 What are the common problems in the baby incubator? 

8 Is it possible to use a baby incubator to store samples in the laboratory section? 

9 What is the latest update to the incubator? 

10 Write additional information about the baby incubator if possible. 

…………… 

Eng. Biomedical 

Saddam Hussein Al harthy 

 

Yemen 

 

 Answers: 
 

 An incubator is an enclosed apparatus that is used in hospitals to help premature or 

sick babies survive. 

 

 It is generally used to provide a safe and stable environment for newborns, often 

those who were born prematurely or with an illness or disability that makes them 

especially vulnerable for the first several months of life. 

 

 Types: portable and standard. 

 

 Components: hood , control panel, oxygen inlet, thermostat, air inlet port, bassinet, 

levers . 

 

 Sensors used: pressure sensor, temperature sensor, respiration sensor and humidity 

sensor. 

 

 Humidity reduces the effectiveness of sweating in cooling the body, reducing the 

rate of evaporation of moisture from the skin. 
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 Breathing difficulties, intraventricular hemorrhage, necrotizing enterocolitis and 

infections still claim many infant lives and are the focus of many new and current 

research projects. 

Less stressful ways of delivering high-technology medicine to tiny patients have 

been devised: sensors to measure blood oxygen levels through the skin and ways of 

reducing the amount of blood taken for tests. 

 

Nishita ghariwala, student. 

Gujarat, india. 

nghariwala@gmail.com  

 

Session 13: Brain Computer Interface (BCI) 
 

1 What is the Brain computer interface (BCI) ? 

2 What is the applications of the BCI in medicine? 

3 talk about the history and the evaluation of BCI 

4 Talk about the role of EEG Signals. in BCI applications 

5 Name The Types of Brain Signals 

6 What is Magnetic and Metabolic Signals? 

7 talk about the Signal Acquisition in BCI 

8 what do we mean by Feature Extraction & Feature translation ? 

9 The operating protocol determines the interactive functioning of the BCI system 

How ? 

10 Talk about one of the BCI Clinical Applications 

 

Prepared by 

Abubakr Abdalla 

Biomedical Engineer 

Sudan 

 

Answers: 
 

1 

A brain-computer interface (BCI), also sometimes referred to as a brain-machine 

interface (BMI), is a communication and/or control system that allows real-time 

interaction between the human brain and external devices. A BCI user’s intent, as 

reflected by brain signals, is translated by the BCI system into a desired output: 

computer – based communication or control of an external device. 

 

5 

Types of Brain Signals 

mailto:nghariwala@gmail.com
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In principle, a variety of neurophysiologic signals reflecting in-vivo brain activities 

might be recorded and used to drive a BCI. Depending on the biophysical nature of 

the signal source, these signals can be broadly grouped into three categories: 

electrophysiological, magnetic, and metabolic. 

 

6 

Magnetic and Metabolic Signals 

 

Magnetoencephalography (MEG) was recently proposedMusaa potential new source 

of brain-derived signals to operate a BCI. MEG is attractive because it is non-

invasive, able to detect frequency ranges above those available in EEG recordings, 

and has slightly higher spatial resolution than EEG. 

 

MEG measures very small magnetic fields produced by the electrical activity of the 

brain. Researchers have explored the potential of MEG BCI in the rehabilitation of 

stroke patients with encouraging initial results. Recent BCI research using MEG 

signals demonstrated reliable self-control of sensorimotor rhythm amplitude and 

satisfactory two-dimensional BCI control. Despite its wider frequency range and 

excellent spatiotemporal resolution, MEG currently requires bulky and expensive 

equipment and a protected environment, and thus is at present impractical for 

widespread clinical use. 

 

7 

Signal Acquisition 

Signal acquisition is the measurement of the neurophysiologic state of the brain. In 

BCI operation, the recording interface (i.e., electrodes, for electrophysiological BCI 

systems) tracks neural information reflecting a person’s intent embedded in the 

ongoing brain activity. As discussed in the last section, the most common 

electrophysiological signals employed for BCI systems include: EEG recorded by 

electrodes on the scalp; ECoG recorded by electrodes placed beneath the skull and 

over the cortical surface; and local field potentials (LFPs) and neuronal action 

potentials (spikes) recorded by microelectrodes within brain tissue. The brain 

electrical signals used for BCI operation are acquired by the electrodes, amplified, 

and digitized. 

 

8 

Feature Extraction: 

 

The signal-processing stage of BCI operation occurs in two steps. The first step, 

feature extraction, extracts signal features that encode the intent of user. In order to 

have effective BCI operation, the electrophysiological features extracted should have 

strong correlations with the user’s intent. The signal features extracted can be in the 

time-domain or the frequency-domain or both. The most common signal features 
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used in current BCI systems include: amplitudes or latencies of event-evoked 

potentials (e.g., P300), frequency power spectra (e.g., sensorimotor rhythms), or 

firing rates of individual cortical neurons. An algorithm filters the digitized data and 

extracts the features that will be used to control the BCI. In this step, confounding 

artifacts (such as 60-Hz noise or EMG activity) are removed to ensure accurate 

measurement of the brain signal features. 

 

Feature Translation: 

 

The second step of signal processing is accomplished by the translation algorithm, 

which converts the extracted signal features into device commands. Brain 

electrophysiological features or parameters are translated into commands that will 

produce output such as letter selection, cursor movement, control of a robot arm, or 

operation of another assistive device. A translation algorithm must be dynamic to 

accommodate and adapt to the continuing changes of the signal features and to 

ensure that the possible range of the specific signal features from the user covers the 

full range of device control. 

 

Operating Protocol 

The operating protocol determines the interactive functioning of the BCI system. It 

defines the onset/offset control, the details of and sequence of steps in the operation 

of the BCI, and the timing of BCI operation. It defines the feedback parameters and 

settings, and possibly also any switching between different device outputs. An 

effective operating protocol allows a BCI system to be flexible, serving the specific 

needs of an individual user. At present, since most BCI studies occur in laboratories 

under controlled conditions, investigators typically control most of the parameters in 

the protocol, providing simple and limited functionality to the BCI user. More 

flexible and complete operating protocols will be important for BCI use in real life, 

outside of the laboratory. 

 

10 

BCI Clinical Applications 

Potential BCI Users 

Individuals who are severely disabled by disorders such as ALS, cerebral palsy, 

brainstem stroke, spinal cord injuries, muscular dystrophies, or chronic peripheral 

neuropathies might benefit from BCIs. 

 

Communication 

Communication for people who are ‚locked in‛ probably represents the most 

pressing area in need of intervention with BCI technology. Although other 

applications are under development, restoring communication has been the main 

focus of the BCI research community to date. 
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Movement control 

Restoration of motor control in paralyzed patients is another key application of BCI 

and is the main goal of many researchers in the field. The research in this clinical 

application is sparse and has used mainly SMR-based systems. 

 

Environmental Control 

BCI-based environmental control could greatly improve the quality of life of 

severely disabled people. People with severe motor disabilities are often home-

bound. Effective means for controlling their environments (e.g., controlling room 

temperature, light, power beds, TV, etc.) 

 

Aminu Ibrahim Musa 

Nigeria 

bme.aminu@gmail.com  

 

Session – 14: Oxygen Concentrator 
 

1) What is an Oxygen Concentrator?  

2) What is the importance of it?  

3) On what operating principle does the Oxygen Concentrator works on?  

4) What is the pressure swing adsorption process?  

5) Why is the pressure swing adsorption process useful?  

6) Name the contents of ambient air and their percentages  

7) Which adsorbent be attracts nitrogen more strongly?  

8) Name the parts that make up the construction of the oxygen concentrator.  

9) List the function of the named parts in 8  

10) Supposing you discover that  there are low oxygen concentration and decreased 

gas flow, what would be the possible malfunction leading to these conditions?  

 

Prepared by:  

Nchimunya Simudumo  

Evelyn Hone College  

2nd Year  

Lusaka, Zambia.  

 

 

Answers:  
 

1) Oxygen concentrator- is general bedside medical equipment that produces 

concentrated oxygen for patients in need i.e. Hypoxic patients.  

 

mailto:bme.aminu@gmail.com
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2) The medical device provides a reliable source of concentrated oxygen for patients 

requiring it.  

 

3) It works on the principle of pressure swing adsorption.  

 

4) Pressure swing adsorption- This is a process by which filtered pressurized 

ambient air is passed through adsorption beds(in zeolite canisters) in order for 

Nitrogen to be adsorbed by Zeolite (aluminiun silicate) hence the gas that is given 

out has high oxygen concentration(~95%). This gas is stored in the oxygen reserviour 

ready to be administered to patients at a prescribed rate. Different gases get attracted 

to different metal surfaces more or less strongly.  

 

5) It enables production of oxygen in oxygen concentrators. 

 

6)  

Nitrogen 78%  

Oxygen 21%  

Trace gases 1%  

 

7) Canisters 

Compressor 

Fan 

Reservoir tank 

Flow meter (Rotameter) 

Filters/valves/tubings  

 

9)  

Zeolite canisters - To produces concentrated oxygen.  

- Compressor- draws ambient air and pressurizes it before passing it through the 

canisters.  

- Fan-blows away heat from the machine.  

- Reserviour tank-stores concentrated oxygen which is ready to be administerd to 

patients at a prescribed rate.  

- Flow meter(Rotameter) -To measure the pressure of oxygen in the machine 

(standard pressure is 20 psi).  

- Filters/valves/ tubings- Removes debris from ambient air and controls its direction 

of flow.  

 

10) 

Zeolite canisters have reached their maximum adsorbing capacity. - Leakages and/or 

clogged/blocked filters/tubings.  

 

Prepared by: 
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Jairos Muyaba.  

Northern Technical College. 

3rd Year. 

Ndola, Zambia.  

 

 

 

1. An oxygen concentrator is a device which concentrates the oxygen from a gas 

supply to supply an oxygen-enriched gas stream. 

 

3. It works on rapid pressure swing adsorption principle. 

 

4. Pressure swing adsorption process is adsorption of atmospheric nitrogen onto 

zeolite minerals and then venting the nitrogen.  

 

7. Porous zeolite adsorbs large amount of nitrogen. 

 

8. Components used : denitrogen filter , sieve bed , pressure sensor , bacterial filter , 

oxygen purity sensor , flow meter , shock absorber , oxygen cylinder and intake 

noise filter. 

 

9. Sieve bed - it trap and remove the nitrogen from the air that is drawn in the 

machine. 

Bacterial filter - helps to protect the patient , the epuipment , and the breathing 

circuit from contamination. 

Pressure sensor - measures the pressure , typically of gases or liquids. 

Intake noise filter - used to generate as little noise as possible. 

 

Nishita ghariwala , student. 

Gujarat , india. 

 

 

Session 15: Blood Pressure (BP) Machine 
 

1 What is a BP machine? 

2 What’s the other name for the BP machine? 

3 What are some of the diseases that can be diagnosed with a BP machine? 

4 What are the 3 types of BP machines? 

5 On what principle does the mercury BP machine operate? 

6 What’s the function of the stethoscope in non-invasive BP measurements? 

7 Define Pulse pressure. 

8 What is the normal range or average range BP? 
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9 Emma is a well certified BMET; his BP machine gives a maximum pressure after 

inflation that slowly decreases at 5mmHg/minute. He thinks the device has a 

problem. What is the possible problem and how can he go about it? 

 

10 What are the safety precautions when dealing with mercury BP machines? 

 

Prepared By: 

MATOVU BRIAN. 

Makerere University, 

Kampala Uganda 

brianmatovu505@gmail.com  

 

Answers: 
 

1 

A device used to measure the blood pressure of a human being, by both invasive as 

well as non-invasive method, is called a BP machine. 

 

2 sphygmomanometer 

 

3 Hypertension 

4 mercury sphygmomanometer, pressure transducer type BP machine, 

 

6 

In auscultatory method for checking BP, the stethoscope is placed over the brachial 

artery. When the cuff pressure equals the systolic pressure, the blood flow begins 

generating a sound which The stethoscope captures flow which completely fades 

away with the continuous decrement of cuff pressure at a point which is called the 

diastolic pressure. These are called Korotkoff sounds. 

 

7 

The pressure due to systole of heart gives rise to pulses that are felt at various parts 

of the body which can be sensed superficially by touching, for e.g. Radial artery 

pulse felt by touching the wrist. Basically for a normal individual, blood pressure 

and pulse pressure are same, but differs in case of a patient. For cardiac patients 

pulse pressure is monitored in order to check the cardiac health. 

 

8 

Systolic 120 mmHg 

Diastolic 80mmHg 

 

9 
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He may check the stopcock because either the valve is faulty or the stopcock 

threading is jammed. 

 

Shounak Nandi 

BME 4th year 

JIS College of Engineering, 

West Bengal, India 

nandishounak2011@gmail.com  

 

Session – 16: Electrical Safety Test 
 

1) What is electrical safety test ? 

2) What are the standards in Electrical safety testing 

3) What is IEC 62353 

4) What are different class of medical equipments with respect to electrical safety. 

5) What are the parameters in electrical safety analyzer 

6) What the classification of medical equipment with respect applied parts 

7) Give two examples of electrical safety analysers 

8) What are the permissible values of leakage current 

9) What is functional test in electrical safety testing 

10) What is functional test in electrical safety testing 

 

Prepared by: 

Jose Louis 

Biomedical Engineer 

Aster 

Dubai 

 

 

Answers:  
1)  

Electrical testing is a vital procedure. ... A periodic inspection report will reveal if 

any circuits or electrical equipment are being overloaded, locate any potential 

electrical shock risks and fire hazards in an installation, identify any defective DIY 

electrical work, or highlight any lack of earthing or bonding.  

 

2)  

IEC 60601 and IEC 62353  

 

3)  

EST standards for the field testing  
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4)  

Class I II III  

 

5)  

Protective earth resistance  

Insulation resistance  

Device leakage current  

Patient leakage current  

Test voltage  

Function test  

 

6)  

Class B; BF; CF  

 

7)  

Fluke ESA 615 and Reigel 288+  

 

8)  

During installation, Along with PPM and after maintenance  

 

9)  

Permissible Values of Leakage current  

1)        Direct or differential Measurement: Class I: 0.5 mA  Class II: 0.1 mA  

2)        Alternative Measurement: Class I: 0.1 mA    Class II: 0.5 mA  

 

Leakage Current from the Application part  

Type BF: 5.0 mA  

Type CG: 0.05 mA  

 

Leakage Current According to ICE 60601  

Type B, DF or CF (normal condition): 0.1 mA  

 

10)  

To check current and power consumption of the equipment  

 

By,  

Jose Louis,  

Biomedical Engineer,  

Aster,  

Dubai  
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1. Electrical safety test is mainly performed to measure the leakage current of an 

equipment.  

 

2. The Resistance of a power cord of an equipment must be less than 0.2ohms  

 

5. We can measure Resistance, Voltage, leakage current etc. With this analyzer.  

 

7. Model is Fluke ESA612  

 

8. Permissible value of Leakage current is depends on the device which is under 

analysis.  

Ex. Leakage value of an ECG lead is less than 500micro-Amperes.  

 

9 & 10(same). We can measure the Resistance, Voltage, Current etc. In different 

states.  

 

Regards,  

Narender Saini  

Biomedical Engineer ,India 

 

 

Session 17: Anaesthesia Machine 
 

1 What is an anaesthesia machine. 

2 Explain the Gas law (Boyle’s law, Charles’s law, and Gay-Lussac’s law) in relation 

to anaesthesia machine. 

3 List the construction components of an anaesthesia machine. Also give the 

functions of the components listed. 

4 What are the most probable causes of error in an anaesthesia machine? 

5 In anaesthesia machine: what is the difference between a continuous flow and a 

draw over machine? 

6 How do you maintain an anaesthesia machine? 

7 What are the safety considerations when handling an anaesthesia machine? 

8 Outline at least four (4) different types of anaesthesia. 

9 A Vaporiser is a vital component of an anaesthesia machine: List the three(3) types 

of vaporisers and explain their differences. 

10 What is saturated vapour pressure? 

11 What is contained in an anaesthesia cart? 

12 Share any other vital information on the anaesthesia machine. 

 

Prepared by: 
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Jairos Muyaba. 

3rd year student. 

Northern Technical College. 

Ndola, Zambia. 

 

jamesjairosmuyaba@gmail.com  

 

Answers: 
 

1 An Anaesthesia machine is used to support the administration of Anaesthesia 

It mainly consists mixture of nitrous oxide and oxygen also isoflurane. 

 

2 Boyle’s law states that At constant temperature,pressure is inversely proportional 

to the volume. 

 

Charles law states that At constant pressure , volume of Anaesthesia gas is directly 

proportional to the temperature. 

V/T = constant. 

 

Gay Lussac’s law states that At constant volume, pressure is directly proportional to 

temperature. 

P/T = constant. 

 

3 Components of Anaesthesia machine~~~ 

 

Vaporiser is the important vital component of the Anaesthesia machine. 

It provide accurate dosage control. 

 

Connections to piped hospital oxygen supply. 

 

Reserve gas cylinders of oxygen, fresh air,nitrous oxide with specific Bodok seal. 

 

A high flow oxygen flush which provides pure oxygen at 30 -75 L / min. 

 

Pressure gauge, regulator and pop off valves to protect the machine components and 

patient from high pressure gases. 

 

Flow meters for control and measure the flow for oxygen,air and nitrous oxide. 

 

An integrated ventilator to properly ventilate the patient during administration of 

Anaesthesia. 
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A patient monitoring system for monitoring the different parameters such as heart 

rate , BP , temperature etc. 

Tubes and breathing bags also.. 

 

4 Errors~~~ 

 

1) Fails to function properly. 

2) Inadequacy or lack of component. 

3) leaks and disconnects. 

4) Misassembly. 

  

5 Difference~~ 

 

Draw over machine….. 

 

1 User friendly assembly. 

2 Requires specially designed low resistance draw over vaporiser. 

3 Vaporiser are less accurate at different temperature and flow. 

4 No need of inhalation induction. 

5 No need of compressed flow of gas.  

 

Continuous flow…… 

 

1 Complex assembly , needs trained technician. 

2 High resistance plenum vaporiser are used. 

3 vaporiser are more accurate at different temperature and flow. 

4 Needs heavy pressurised flow of gas. 

5 Easier use of inhalation induction. 

 

6 Maintenance~~ 

 

1 A leak test.. 

2 Daily cleaning…. 

 

Breathing bags and tubes need to be cleaned to prevent illness. 

 

3. Vaporiser should be at stable temperature. The best temperature is 20-22℃. Don’t 

place Anaesthesia machine close to Windows where temperature can fluctuate 

widely. 

 

Routine maintenance should be done to save time and money and to protect against 

any hazard. 
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7  Safety features..~~ 

 

1 An oxygen failure alarm to indicate that there is no supply of oxygen. 

 

2. Hypoxic mixture alarms. 

 

3. Ventilator Alarms to warn the high or low pressure of airways.. 

 

4. Pin index safety system prevents cylinders being accidentally connected to wrong 

yoke.. 

 

8 Different types of Anaesthesia machine…… 

 

1 Portable – 

 

As named it is a flexible and can be transferred from one place to another. It is light 

in weight . 

 

Universal type~~ The structure and operational aspects are simple . 

It contains a ventilator, security system and vaporiser. 

 

High flow type~~~ 

 

The Anaesthesia machine which mainly administers the flow upto 0.5L/min of 

Anaesthetic gas.. 

 

Low flow type~~~ 

 

The Anaesthesia machine which mainly administers the flow upto 0.02 to 0.03L/min. 

 

9 Types of vaporiser~~~ 

 

The purpose of vaporiser is adding anaesthetic vapor into the fresh gas flow. 

 

1. Plenum vaporiser….. 

 

It uses the positive pressure developed by the patient resistance. 

It is usually mounted on the device. 

It is a device which works without external power for many hundred of hours of 

continuous use and Requires very little maintainence . 

 

Draw over vaporiser~~~ 
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It is simpler vaporiser. 

It is mounted nearby the reservoir of the breathing attachments. 

It is mainly used for the mix of diethyl ether and chloroform. 

It uses or works on negative pressure of patient resistance.. 

 

Dual gas blender~~~ 

 

The third category of vaporiser… 

 

It is mainly used for Desflurane. 

 

10 The pressure of vapor which is in equilibrium with its liquid ( as steam with 

water) is called as saturated vapor pressure. 

 

11. Anaesthesia cart contains extra push medication for Anaesthesia , sedation and 

reversal, extra equipment that the person giving Anaesthesia might need and the 

hardware for respiratory support and resuscitation. 

 

12.  Anaesthesia machine was invented by William T.G Morton on 16th October 1946 

using the agent like diethyl ether. 

 

The agent was soon surpassed by chloroform.. 

 

Yash Gajanan Tiknayat 

Final year Biomedical 

D.B.N.C.O.E.T, Yavatmal. 

E-mail ID yashtiknayat2012@gmail.com  

 

 

1. Anaesthesia machine is designed to provide an accurate and continuous supply of 

medical gases , mixed with an accurate concetration of anaesthetic vapour. 

 

2. The gas law applied to know the volume of oxygen in cylinder: 

boyle’s law – at constant temperature, the volume of a given mass of gas is inversely 

proportional to the absolute pressure. 

Charle’s law – at constant pressure, volume of a gas is directly proportional to the 

temperature. 

Gay lussac’s law – at constant volume, the absolute pressure of the given mass of gas 

is directly proportional to the temperature. 

 

3. Pressure manometer- indicates the pressure that is within the breathing circuit. 
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Vaporiser- contains the anesthetic gas in liquid form, which is converted to vapour 

as the oxygen flows through it. 

Flutter valves- inspiratory and expiratory valves that ensures undirectional flow of 

gases. 

Scavenger canister- gets rid of the exhaled anesthetic and throws outside. 

Pop off valve- maintains the normal operating pressure of the anesthetic system. 

 

4. Most common unsafe acts is commited by a person who are in direct contact with 

patient , slip and lapse. 

 

7. Safety considerations are : gas supplies, flow meters , scavenging and monitoring. 

 

8. Different types of anaesthesia: 1. General 2. Local 3.regional 4.spinal 

 

9. Types of vaporisers : 

A. Plenum vaporisers – driven by positive pressure from anaesthetic machine. 

B. Drawover vaporisers – driven by negative pressure developed by the patient. 

C. Dual circuit gas vapour blender – created specifically for the agent desflurane 

which boils at 23.5 degree celcius. 

 

10. The pressure of water vapour above a surface of water is saturated vapour 

pressure. 

 

11. Anaesthetic tools are contained in anaesthesia cart. 

 

Nishita ghariwala , student. 

Gujarat , India. 

nghariwala@gmail.com  

 

 

Anesthesia is a way to control pain during a surgery or procedure by using medicine 

called anesthetics. It can help control your breathing, blood pressure, blood flow, 

and heart rate and rhythm. 

 

Anesthesia may be used to: 

 

Relax you.Block pain.Make you sleepy or forgetful.Make you unconscious for your 

surgery. 

 

Other medicines may be used along with anesthesia, such as ones to help you relax 

or to reverse the effects of anesthesia. 
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1 It is a device that dispenses a mixture of gases and vapour/drug, and vary the 

proportions to control a patient’s level of consciousness and/or analgesia during 

surgical procedure. 

 

2 PV/T=k. -When the pressure of a closed gas system is increased- at constant 

temperature-the volume goes down in the same proportion. -when the temperature 

is increased-with constant volume-the pressure will increase in the same proportion. 

 

3 Gas flow & Flow meter-provide required gas. Flowmeter delivers the desired flow 

to the patient. Breathing circuit-deliver oxygen anaesthetic to the patient. Also 

removes carbon dioxide produced by the patient. Scavenging system-prevents entry 

of anaesthetic agents into the operating room. These agents are flammable, and 

chronic exposure can cause high fever and severe liver damage. 

 

Mixing board & rotameter-the ratio of the fresh gases is continuously measured by 

flowmeter. Rotameter measuresg gas flowm. Anaesthesia monitor-monitors patient’s 

oxygenation, ventiltion, circulation, expired CO2 levels, temperature. Bellows-allows 

anaesthetist to measure patient ventilation. 

 

4 Power supply, user errors, leaks, sticky valves. 

 

5 Continuous flow system requires supply of compressed gases whereas draw over 

machined do not. 

 

6 Carry out the following inspectionsin order to maintain its mechanical condition. -

visual inspection. -performance testing. Environmental inspection. 

 

7 Incorrect gas in the marked cylinder. -defective/impaired flow metres. 

 

8 General anaesthesia. -Local anaesthesia. -saddle block anaesthesia. -spinal 

anaesthesia. 

 

9 Plenum vaporiser-for continuous flow systems. -draw over vaporiser-for draw 

over systems. -dual circuit gas vapour blender-used only for the agent desflurane. 

 

10 Saturated vapour pressure-is the maximum vapour pressure at a particular 

temperature. It occurs when the number of molecules leaving a liquid through 

vapourisation equal the number of molecules re-entering. 

 

Prepared by: 

Jairos Muyaba. 

3rd year student. 

Northern Technical College. 
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Ndola, Zambia. 

jamesjairosmuyaba@gmail.com  

 

Session – 18: Pacemaker 

 
1)  What is a pacemaker?  

2) Why the pacemaker is used?  

3) How many types of pacemaker?  

4) When the pacemaker is essential for the patient?  

5) What is S.A node?  

6) What are the functions of S.A node?  

7) What are the possibilities of damage of pacemaker?  

8) What are the merits of pacemaker?  

9) What are the demerits of pacemaker?  

 

10) What is the life of a pacemaker?  

11) What are the types of batteries used in pacemaker?  

           

Prepared by:  

Narsing Rao  

Biomedical  

Andhra Pradesh                                                                                     

 

Answers: 
 

1) Pacemaker is a electronic stimulator which stimulate myocardium to depolarize 

the heart.  

 

 2) Pacemaker keeps the heart from beating too slow  

      Pacemaker restricts the heart from beating too fast  

      Pacemakers are used as a temporary pacing or permanent pacing for the 

following abnormal indications  

 

Sinus node Dysfunction ??Sick sinus Syndrome  

Sinus bradycardia  

sinus arrest  

Sympomatic sinus  

bradycardia  

SA block  

 

3)  
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 Internal Pacemaker           

Externalnal pacemaker  

Asynchronous pacemaker (Fixed rate Pacemaker)  

   

Synchronous pacemaker – 

(1)Atrial synchronous pacemaker,  

(2) ventricular synchronous pacemaker,  

 (3)Demand type pacemakers,  

(4) Rate responsive pacemaker  

 

 Implantable Pacemaker:    

(1) Fixed rate pacemaker,  

(2) Demand pacemaker,  

(3) R wave triggered pacemaker  

(4) Ventricular inhibited pacemaker  

(5)Atrial triggered pacemaker  

 (6) Single chamber pacemakers    

(7) Dual Chamber Pacemakers.  

 

4)  

Sinus node Dysfunction ? 

Sick sinus Syndrome  

 Sinus bradycardia  

 sinus arrest  

Sympomatic sinus bradycardia  

SA block  

 Asymptomatic 1st and 2nd degree AV block.  

 

5)  

SA (Sino-atrial) node is a natural pulse generator to trigger the heart.  

 

6)  

To provide electrical pulse to hear.  

It helps to depolarize and depolarise heart naturally..  

 

8) pacemakers gives pulses intermittently.  

pacemaker have timing circits to set time interval between pacing pulses  

pacemaker have feedback circutits to apply  the output pulses when lasts of natural 

pulse.  

synchronous pacemaker provides pacing pulses as per the heart demand.  

synchronous pacemakers are produce rates ranges from 70 to 150 bpm  

 Synchronous pacemakers  are produce two types of output pulses that are constant 

voltageor constant current pulses.  
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9)  

Continuous pacing cause to serious complications .  

   Implantable pacemaker needs surgery when it not working.  

     

10 )Pacemaker life is approx 5 - 10 year and depends type of Pacemaker is used,types 

of batteries are used..  

 

11) Batteries used for external Pacemakers.  

Lithium iodide battery,    

Zink mercuric Oxide batteries,  

Nickel Cadmium batterries, ?rechargeble batteries.  

Batteried used for internal Pacemakers  

Nuclear powered plutonium-238 batteries  

Mercury powered batteries,  

Biofuel cells,  

Biomechanical power genaration sources,  

External power sources using Telemetry.  

 

Thanks to all.  

Y.RAMANJANEYULU  

LECTURER IN BME  

SGPR.GOVT.POLYTECHNIC.  

KURNOOL,ANDHRA PRADESH..  

 

  

1)  

A pacemaker is a small device that's placed in the chest or abdomen to help control 

abnormal heart rhythms. This device uses electrical pulses to prompt the heart to 

beat at a normal rate.  

 

Pacemakers are used to treat arrhythmias (ah-RITH-me-ahs). Arrhythmias are 

problems with the rate or rhythm of the heartbeat. During an arrhythmia, the heart 

can beat too fast, too slow, or with an irregular rhythm.  

 

A heartbeat that's too fast is called tachycardia (TAK-ih-KAR-de-ah). A heartbeat 

that's too slow is called bradycardia (bray-de-KAR-de-ah).  

 

During an arrhythmia, the heart may not be able to pump enough blood to the body. 

This can cause symptoms such as fatigue (tiredness), shortness of breath, or fainting. 

Severe arrhythmias can damage the body's vital organs and may even cause loss of 

consciousness or death.  



Share Knowledge Gain Knowledge (SKGK) Sessions 
 

FORCE Biomedical  Page 51 
 

 

A pacemaker can relieve some arrhythmia symptoms, such as fatigue and fainting. A 

pacemaker also can help a person who has abnormal heart rhythms resume a more 

active lifestyle.  

 

Presented by:-  

AMIT MOHAN RAMAN  

3rd year  

S.A.T.I , VIDISHA(M.P)  

INDIA 

 

 

Session – 19: Dental Unit 

 
1) Identify the main equipment used in dental unit and dental lab  

2) What is the purpose of a dental chair in the dental unit?  

3) Why the dental light important in the dental unit?  

4) Explain the principles behind the function of a dental chair?  

5) List the environmental inspection factors in the preventive maintenance of a 

dental chair?  

6) Explain the safety concerns with a dental chair?  

7) What are the common problems in a dental chair?  

8) What are the types of controls on the dental chair, where are they located and 

what do they control on the dental chair?  

9) What are the main 3 function of the dental treatment unit?  

 

10) What are the common problems in the dental light?  

 

Prepared by  

TAPIWA PHIRI  

Student biomedical eng  

Evelyn Hone College 

 

Answers: 
 

1 The main equipment of the dental lab or unit is dental chair. 

 

2 The purpose of dental chair is to provide all the facilities such as cleaning , 

anaesthetic gas, different types of tools , X-ray attached at one place and comfort to 

the patient. 
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3 A dental light is used for polymerization of resin based composites. 

It is used for treating dental material. 

It can be LED based lighting . 

 

4 The dental chair works on the principle of pneumatics or mechanics for one or the 

other hand pieces. 

 

5  

1. Hand hygiene and latex hypersensitivity. 

2. Sterilization of unwrapped instrument. 

3. Dental water quality concerns. 

4. Contact dermatitis . 

 

6  

A device as cone beam CT scanner is used for 3d images of teeth etc emits more 

radiation which can be hazardous. 

 

pneumatics of the chair works properly or not. 

The ultrasonic cleaning tube is working properly. 

 

7  

1. Foot/rheostat control located at the bottom of the chair. 

2. Infection control control the pathogenic infection located on the handpiece of the 

chair.  

3. Water control controls the flow of water present on the handpiece of the chair. 

 

8  

Common problems …. 

 

1. Physical strain. 

2. No turning back. 

3. Less lubrication. More friction. 

4. Synthetic covers. 

5. Accumulation of dust easily. 

 

9 

1. diagnosis 

2. Prevention. 

3. Treatment of the patient’s disorders related to oral cavity. 

 

10. 

1. It hurts badly. 
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2. Sometimes if not controlled it may burns. 

 

3. This dental curing light quickly start curing as soon as it falls on composites. So 

dentist have to excavated the composites and again start the process. 

 

Yash Gajanan Tiknayat 

Final year Biomedical 

D.B.N.C.O.E.T., India 

yashtiknayat2012@gmail.com  

 

 

1 dental chair ,compressor, light cure, scalar, micromotor, dental x ray, suction, intra 

oral sensor, intra oral camera, opg, cbct 

 

Dental lab: lab engine, compressor, suction, scanners, milling machine, shintiring, 

polisher etc 

 

2 for all dental treatments dental chairs are used such as, scaling, tooth cutting, tooth 

extraction, taking x ray, for rct, implant etc and for dental surgery. 

 

3 for seeing the proper view of the operating area. 

 

4 In a dental chair the updown and the forward backward of the chair are controlled 

by two DC motors named as up down motor and backrest motors and the air rotors 

air motors are worked with the help of air and water air is supplied by the 

compressor. 

 

5 proper cleaning of dental chair, suction unit, spitoon unit, oiling of air rotors, ups 

or servo stabilizer for preventing voltage fluctuations, use distillation water only in 

bottle. 

 

6 same as 5. 

 

7 of chair because of voltage fluctuations, air ,water leakage,suction chocked etc. 

 

8 basically three from delivery unit,assistant side,and from foot control. 

 

9 extraction,scaling,tooth cutting 

 

10 bulb fuses,supply fuse problem, light adapter problem,sensor problem etc 

 

By, 
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Vinay Kumar Pandey 

Sr. Service Engineer 

Unicorn Denmart Ltd 

India 

 

1) dental chair.. 

 

2) more comfortable treatment for patients by high speed & low speed handpiece. 

 

3) for classify problem inside of mouth. 

 

4) cutting tooth by hand piece, use suction, clean mouth by 3 way syringe… All the 

equipment attached with chair & chair connected with compressor. 

 

5) oil free compressor with filter. 

 

6)use distille water for bottle, add filter for air & water connection. 

 

7) air leakage & water leakage . 

 

8) up – down & forward – back control , tumbler spitun control, air & water control. 

All control on dentist element. 

 

9) air rotor for cutting, suction, & 3 way syringe. 

 

10) light intensity problem & switch problem. Defuse bulb , wire connection 

problem. 

 

1 

1. dental light 

2. dental chair 

3. dental treatment unit 

4. operator chair 

5. assistant chair.. 

 

2 Dental chairs are used by dentists, dental hygienists and dental technicians to 

support and position their patients during examination, treatment or cleaning of 

their patient teeth. 

 

5 

1) The electrical distribution will be inspected and tested to insure that# 

a. Voltage level is adequate. 
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b. Receptacle polarity is correct 

c. Receptacle ground is present 

d. Receptacle has mechanical integrity 

2) Mechanical clearance between the dental chair and other instruments, apparatus 

and devices 

3) Shelves, cabinets 

 

6 

The major hazard is mechanical and is present in all patientlifting, -moving, and –

positioning, In addition, there is an electrical safety hazard: integrity of grounding, 

including controls, power cables, hydraulic system, backrest, footrest, armrest, 

pistons, seat. 

 

8 

Doctor’s Controls 

Located on the back rest on the right side of the chair (viewed from the back) 

 

 

 

Assistant’s Controls 

Two switches on the assistant’s side (left) of the chair 

(1) Same function as the doctor’s controls (except doctor’s bottom switch) 

(2) The AUTO/MANUAL mode toggle switch under the chair. The doctor’s 

lowermost switch only operates if this toggle switch is set to AUTO. 

Pedestal Controls 

One foot switch at the rear of the chair that can be operated from either side: • 

forwards to raise, backwards to lower the chair 

 

9 

A dental treatment unit, is a utility outlet and standby tool for dentists which 

provides: 

• Tools used by the dentist (drills, etc.) 

• Delivery of water, air and suction to the patient 

• The removal of expectorated waste (spit) and foreign matter from the patient’s 

mouth. 
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Session 20: ECMO 
 

 

1) What is the ECMO?  

2) Why this equipment used for?  

3) What is the Working principle? of ECMO  

4) What are modes of ECMO  

5) Name any few parts of the ECMO machine and explain its functions.  

6) How it is different from Heart Lung machine  

7) List two advantages of using this machine  

8) How long it can be used for patient?  

9) List any two troubleshooting and its solution  

10) List any possible improvement you would make to ECMO  

11) Share any other vital information on ECMO. 

 

 

Answers:  

 

1) ECMO stands for Extracorporeal Membrane oxygenation.  

2)  It is used for the patient either suffering from heart failure and lung failure.  

 

 It acts as a cardiac and respiratory support.  

 

3) Principle....  

 

 Effective oxygenation is obtained when oxygen and blood are running in opposite 

direction through a thin porous membrane.  

 

4) Modes....  

 

1. Veno- venous support ( VV)  

 The blood is returned to the venous system.  

 

2. Veno-arterial support (VA) 

The blood is returned to the arterial system.  

 

5)  Parts of ECMO _  

 

1. Mechanical blood pump - pumps the blood into the arterial system or venous 

system depending on the mode.  
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2. Gas exchange devices- performs the transfer of Oxygen inside and whereas  

carbon dioxide outside through the porous membrane.  

 

3. Heat exchanger- controls the thermodynamics of the blood outside the body.  

 

Monitors- integrated with flow meter in order to measure the flow of blood.  

 

6) Difference---  

 

The main difference between ECMO and CPB is essentially the purpose and time..  

 

1. The ECMO can be attached to the patient for days who are suffering from 

disorders related to heart or lung.  

 

2. The CPB or heart lung machine can be attached to the patient for some hours 

undergoing the cardiac procedure namely Open heart surgery.  

 

7) Advantages of ECMO ---  

 

1. It can maintain the supply of oxygen to the body during the lung failure.  

 

2. ECMO does a little heal in underlying conditions.  

 

8) It can be used for patient from one day  to max. 2 weeks.  

 

9) 1. Pump chatter--  

 

The pump rattling or chatter which is due to the pressure between the volume and 

the motor.  

 

Fix- temporarily lower the RPMs until chattering is minimized.  

Usually administration of 500-1000ml of volume de jour will fix the problem.  

 

2. Circuit and oxygenator changes--  

 

These are commonly required for aged ckts (2-3 weeks) where clot accumulation can 

form agglutination.  

 

10) Improvement--  

 

To make membranous oxygenators more reliable and more efficient  

 

11) Sir Robert Bartlett started the work for ECMO in his laboratory in 1960s.  



Share Knowledge Gain Knowledge (SKGK) Sessions 
 

FORCE Biomedical  Page 58 
 

 

A baby named Esperanza was survived the lung disease through ECMO in 1976.  

 

An organization named ECMO Life organization was started in 1989 by Robert 

Bartlett.  

_______________________  

 

Yash Gajanan Tiknayat  

Final year Biomedical  

D.B.N.C.O.E.T., India 

 

 

1. ECMO : Extracorporeal membrane oxygenation machine.  

 

2. Used for providing both cardiac and respiratory support to persons whose heart 

and lungs are unable to provide an adequate amount of gas exchange to sustain life.  

 

4. There are three modes of ECMO: Veno-Venous (VV), Veno-Arterial (VA) and 

Veno-Pulmonary Artery (V-PA).  

 

5. Parts are :1. cannulae: large catheters (tubes) inserted into the blood vessels to 

remove and return blood  

 2. membrane oxygenator: an artificial lung that oxygenates the blood.  

 3. warmer and filter: machinery that warms and filters the blood before the cannulae 

return it to the body.  

 

6. ECMO is used for long term support to allow recovery of the lungs and/or heart.  

CPB ( cardio pulmonary bypass) is used for a matter of hours to provide support 

during cardiac procedures.  

 

7. Advantages : pulmonary oxygenation is maintained . Efficient co2 is removed.  

 

8. A person can be on ecmo from several days up to 1-2 weeks.  

 

11. In 1975, Bartlett et al. reported the first successful use of ECMO in neonates with 

severe respiratory distress.  According to the Extracorporeal Life Support 

Organization (ESLO) registry, ECMO was used in over 5,000 cases in 2014 .  

 

Nishita ghariwala, student.  

Gujarat, India. 
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1)  

Extra Corporal Membrane Oxygenation  

 

2)  

To provide both cardiac and respiratory support to the ones who are unable to 

provide adequate gas exchange.  

 

3)  

Uses membrane oxygenators for oxygenation of blood which provides long term use 

unlike bubble oxygenators.  

 

4) veno-venous (VV) ECMO: VV ECMO takes blood from a vein and returns it to a 

vein. This type of ECMO supports lung function.  

 

veno-arterial (VA) ECMO: VA ECMO takes blood from a vein and returns it to an 

artery. VA ECMO supports both the heart and the lungs.  

 

5) cannulae: large catheters (tubes) inserted into the blood vessels to remove and 

returnblood membrane  

 

oxygenator: an artificial lung that oxygenates the  

blood  

 

warmer and filter: machinery that warms and filters the blood before the cannulae 

return it to the body  

 

6) CPB is used mostly during OHS to provide a still environment without blood flow 

to perform surgery by taking up function of heart and lungs while *ECMO is used 

mostly after surgery to help heart and lungs to recover.  

 

7) -Main advantage of ECMO machine is that it can maintain the supply of oxygen to 

body while testing the lungs.  

-the pumping ability of ECMO machine can also provide support for reversible heart 

disorders.  

 

8) Often patient will be on ECMO for several days upto 1-2 weeks.  

 

9) 

1. Pump Chatter  

Chatter, or rattling, of the circuit and ECLS lines and can occur at any time after the 

pump is running.   

Fix: temporarily lower the RPMs until chattering is minimized.  

2. Differential Hypoxemia during VA ECMO  
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Fix: One solution is to place a venous return catheter in the IJ to allow oxygenated 

blood to flow through the heart (VAV ECMO).  

 

Session – 21: Lithotripsy 
  

1) What is LITHOTRIPSPY...?  

2) How it works..?  

3) Name waves that are used to treat.  

4) Name few components and its Function  

5)  How much shock waves are needed to crush stones?  

6) What are other techniques?  

7) What are the Safety considerations of LITHOTRIPSPY system...?  

8) List any two troubleshooting and its solution  

9) Can large and staghorn stones be treated this way?  

10)How long procedure takes place?  

11)Share any other vital information on Lithotripsy.  

 

Prepared by,  

Mr. SM Inthiyas,  

BV Rju Institute of Technology,  

Hyderabad, Telangana, India                              

 

 

Answers:  
 

1) lithotripsy is a system used to treat stones.  

 

2) it works by breaking the stones inside the kidney/ureter and stones fragments 

pass out naturally.  

 

3) electromagnetic shock waves(latest system), piezo, electro hydraulic(old system)  

 

4) main component is high voltage generator which makes high voltage pulses, HV 

is converted to shock waves by electromagnetic conversion.  

 

5) normally 3000 to 4000 shocks are necessary for a session.  

 

6) Other techniques include URS, PCNL (laser, lithoclast) and open surgery  

 

7) Main safety consideration during Lithotripsy is focussing of shock waves into the 

stone.  
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Technician should be monitoring the stone through fluoroscopy OR ultrasound.  

 

Kidney haemorrages and trauma may occur if he is not careful.  

 

8) I'm not sure. It's way too big answer.  

 

9) large stones are usually not recommended lithotripsy.  

 

Staghorn stones usually forms inside ureters and can be treated successfully using 

Lithotripsy.  

 

10) normally 45 min to 1 hr  

 

Nikhil Narayanan  

Service engineer  

Storz Medical Shock wave therapy  

 

  

Lithotripsy means stone crushing. It is also shock wave lithotripsy (ESWL). it is used 

to crush kidney stones into small particles to get them out of the body. Boosted 

electrical pulse is used ( anode). Surgeons uses c-arm or ultrasound to point out 

kidney stone. It may damage kidney when fragmented pieces obstructs at urinal 

bladder and parts of urinary system.  

 

Function: first u have to set the rate no. Of shocks to be delivered and duration 

(shocks delivered within the time u set).   It also counts the delivered shocks.  

 

  

 

1) Lithotripsy is a procedure that uses shock waves to break up stones in the kidney, 

bladder, or ureter (tube that carries urine from your kidneys to your bladder). After 

the procedure, the tiny pieces of stones pass out of your body in your urine.  

 

 2) Lithotripsy takes about 45 minutes to an hour to perform. You'll likely be given 

some form of anesthesia (local, regional, or general) so you don't experience any 

pain. After the procedure, stone debris is removed from your kidneys or ureter, the 

tube leading from your kidney to your bladder, through urination.  

 

Name- Bundela Avanish  

Designation-Bio medical engg  

Country-India  
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1)  It is a medical procedure for destruction of kidney stones into fragments.  

 

2) Lithotripsy uses sound waves for breaking the stones.  

 

These high sound waves are called as  

Shockwaves.  

 

3) Shockwaves are mainly used for Lithotripsy.  

 

4) Components---  

 

1. Shockwave generator which produces high shockwaves .  

 

2. Focusing system- it focuses the produced shockwaves to the targeted area that is 

calculi.  

 

3. Coupling mechanism it minimizes the dissipation of energy transversing through 

the soft tissue, density of water inside the body.  

 

4. Localisation system - it restricts the shockwaves  to fall on the stones only.  

 

5) The shockwaves are needed in the frequency of 120 shocks per minute.  

 

6) 1. Ureteroscopy.  

  2. Common surgery.  

 

7) 1. The procedure injures the kidney slightly , so blood may come through urine.  

 

2. Development of urine infection and inflammation too.  

 

8)  

1. It is difficult to maintain the coupling, so always take care of it before the 

procedure.  

 

2. Focal zone of the lithotripter device may not work properly.  

 

9) Yes . Large and staghorn stones can be treated mainly through the ESWL 

Extracorporeal ShockWave Lithotripsy.  

 

10) It takes around 45 minutes to 1 hour  
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11) Lithotripsy is a Greek word meaning Lithos mean rock or stones and tripsy 

means breaking.  

 

Lithotripsy is of mainly two types.  

 

1. ESWL Extracorporeal ShockWave Lithotripsy.  

2. Laser Lithotripsy.  

 

ESWL Extracorporeal ShockWave Lithotripsy is most commonly used.  

 

ShockWave can be produced in many ways.  

Mainly 1. Piezoelectric.  

2. Hydraulic.  

Yash Gajanan Tiknayat  

 

D.B.N.C.O.E.T., India  

 

 

Session 22: Hemodialysis Machine 
 

1) What exactly is hemodialysis machine (HDM)?  

2) List at least 3 basic functions of HDM.  

3) How does HDM work?  

4) What are the basic components of the machine?  

5) What will happen if the dialysate temperature falls below or exceeds body 

temperature? So, how do we control it?  

6) How do we measure the pressure and conductivity of the dialysate?  

7) How can we detect if the blood leakage occurs?  

8) What is the use of ultra-filtrate monitor in HDM?  

9) Summarize the dialyzing processes of HDM in a single flowchart. 

 

10)  List the machine’s common failures, most probable causes, and their respective 

solutions.  

 

By  

Keneni Benti  

ME in BME  

Government Engineering College  

Gandhinagar, Gujarat, India  
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Answers: 
 

1)  

Hemodialysis machine: is a machine that filters a patient's blood to remove excess 

water and waste products when the kidneys are damaged, dysfunctional, or missing. 

The dialysis machine itself can be thought of as an artificial kidney.  

 

2)  

Functions:  

 Mixes the dialysate.  

 

 Monitors the dialysate.  

 

 Pump the blood and controls administration of anti-coagulants.  

 

 Monitors blood for presence of air.  

 

 Monitors ultra-filtration rate.  

 

3) Working principles:  

 

The principle of hemodialysis is the same as other methods of dialysis; it involves 

diffusion of solutes across a semipermeable membrane. Hemodialysis utilizes 

counter current flow, where the dialysate is flowing in the opposite direction to 

blood flow in the extracorporeal circui. Counter-current flow maintains the 

concentration gradient across the membrane at a maximum and increases the 

efficiency of the dialysis.  

 

Fluid removal (ultrafiltration) is achieved by altering the hydrostatic pressure of the 

dialysate compartment, causing free water and some dissolved solutes to move 

across the membrane along a created pressure gradient.  

 

The dialysis solution that is used may be a sterilized solution of mineral ions. Urea 

and other waste products, potassium, andphosphate diffuse into the dialysis 

solution. However, concentrations of sodium and chloride are similar to those of 

normalplasma to prevent loss. Sodium bicarbonate is added in a higher 

concentration than plasma to correct blood acidity. A small amount of glucose is also 

commonly used.  

 

4)  

The basic components of the machine:  
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Roller pump for blood, Dialyzer, Blood leakage detector, Dialysate pressure gauge, 

Dialysate pump, Syringe, Dialysate flow meter, Conductivity Cell, Venous pressure 

gauge, and Heater.  

 

5) 

Dialysate Temperature Control and Measurement  

Dialysis is normally done at body temperature. Lower than body temperature, 

dialysis is less efficient and blood has to be warmed before return to patient. High 

temperature (>40oC) will damage components of blood.  

 

Thus, temperature of dialysate is monitored and controlled before supplied to 

dialyzer.  

 

Temperature control system used to raise temperature of dialysate to a required 

value.  

 

Two types of circuit for control of temperature : Bi-metallic thermostats.  Electronic 

proportional controller. The latter use thermistor for sensing temperature and triac 

for control of power to heater.  

 

6)  

Dialysate Pressure Control and Measurement  

 

Negative pressure upon dialysate created by effluent pump.  

 

Effluent pump is a fixed-flow, motor-driven gear pump.  

 

Pressure between zero and maximum by adjustment on machine panel.  

 

A relief valve limits maximum negative pressure and minimizing risk of burst in 

dialyzer membrane.  

 

Pressure adjustment should not produce any significant change in flow rate.  

 

Pressure measured by strain gauge transducer.  

 

Dialysate pressure is measured on one side of membrane and venous pressure on 

the other side.  

 

Effective pressure across membrane is algebraic sum of dialysate pressure and 

venous pressure.  

 

 Conductivity Measurement  
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Conductivity of dialysate is monitored by conducting cell to verify accuracy of 

proportioning.  

 

Result displayed as percentage deviation from the standard. Composition of 

dialysate is checked by comparing electrical conductivity of dialysate with standard 

sample of dialysate.  

 

7) 

Blood Leak Detector  

Blood leakage across dialyzer membrane can be detected by using photo-electric 

transducer.  Leak detector examines light absorption of dialysate at 560 nm i.e. 

absorption wavelength of haemoglobin.  

 

8)  

Ultrafiltrate Monitor  

It’s used to monitor amount of fluid removed from the patient.  

Also controls the rate at which fluid is removed.  

 

  

From Maintenance perspectives  

Problem: Low access pressure alarm  

The most probable cause:  

 

 The vas cath is kinked  

 

 The line is kinked  

 

 The vas cath is sucking against a vessel wall  

? The vas cath has become occluded with clot  

 

Solution  

Check all necessary circuits and patient.  

 

By Keneni Benti  

ME in BM  

GEC  

Gandhinagar  

 

 

 

The dialysis machine mixes and monitors the dialysate. Dialysate is the fluid that 

helps remove the unwanted waste products from your blood. It also helps get your 
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electrolytes and minerals to their proper levels in your body. The machine also 

monitors the flow of your blood while it is outside of your body.  

 

Bundela Avanish  

Bio medical engg  

India 

 

Session 23: Medical Imaging 
 

1) What is a Digital Image?  

2) What are the different modes of medical Imaging?  

3) What is a gray level Image?  

4) What are the different types of colour images?  

5) What is meant by pixels?  

6) How can the resolution of the image be enhanced? 

7) Which is the first Medical Imaging Device?  

8) Which is the most advanced Medical Imaging Devices now?  

9) What is the difference between X-Ray and CT?  

10) How many modes of Ultrasound are present?  

 

Prepared by  

 

S. Chandra Prakash,  

B.Tech. Biomedical Engg (BVRIT),  

Hyderabad, Telangana, India.  

 

 

Answers: 
 

1) The binary representation of array of pixel elements of a two dimensional image is 

Digital image.  

 

2)  

1. Fluoroscopy.  

2.Projectional Radiography.  

3. MRI  

4. Ultrasound.  

 

3) The image whose intensity levels ranges from 0 to 255 is grayscale image.  

 

4) 1. RGB (Red, Green , Blue).  
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2. CYMK ( cye, yellow,magenta,black).  

3. HSV (hue , saturation,values).  

 

5) Pixels are the smallest and functional unit of an image. They are also called as 

dots.  

 

6) The resolution can be enhanced using the image enhancement algorithms.  

 

7) The first medical imaging device is x ray invented after the invention of X rays by 

Wilhelm Conrad roentgen.  

 

8)  

1.  X ray.  

2. C.T  

3. Ultrasound.  

 

9)  X-ray  

 

1. It is mainly used for hard tissues.  

2. It gives 2d image with poor resolution.  

3. It may harm if long exposure.  

 

C.T  

 

1. It used for hard as well as soft tissue.  

2. It gives 3D images with better resolution.  

 

Yash Gajanan Tiknayat  

Final year Biomedical  

D.B.N.C.O.E.T., India  

 

  

 

1)  

An image may be defined as two dimensional light intensity function f(x, y) where x 

and y denote spatial co-ordinate and the amplitude or value of f at any point (x, y) is 

called intensity or grayscale or brightness of the image at that point.  

When x, y and the amplitude values of f all are finite discrete quantities, we call the 

image digital image.  

 

2)  

Basic devices used are X-Ray, CT, MRI, Ultrasound.  
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3)  

Gray level refers to a scalar measure of intensity that ranges from black to grays and 

finally to white.  

 

4)  

1. RGB model— used for color monitor & color video camera  

2. CMY model—used for color printing  

3. HIS model—-used for color image processing 

4. YIQ model—used for color picture transmission  

 

5)  

A digital image is composed of a finite number of elements each of which has a 

particular location or value. These elements are referred to as pixels or image 

elements or picture elements.  

 

6)  

Resolution is defined as the smallest number of discernible detail in an image. 

Spatial resolution is the smallest discernible detail in an image and gray level 

resolution refers to the smallest discernible change is gray level.  

 

7)  

X-rays are the oldest and most commonly used medical imaging technique. X-rays 

were discovered in 1895 and first used to image human tissue in 1896. X-rays use 

ionizing radiation to produce images of a person’s internal structure by sending 

beams through the body. These are absorbed at different levels depending on the 

density of the tissue.  

 

8)  

CT scans, MRIs, PET scans.  

 

9)  

 X-Rays: X-rays are the most common and widely available diagnostic imaging 

technique. Even if a patient may need a more sophisticated test, they will often 

receive an X-ray first. X-rays use radiation to produce images of the body. When the 

rays pass through the body, dense objects—such as bones—appear white on the 

film.  

 

X-rays are typically used to view and diagnose bone disease, degeneration, fractures, 

dislocations, infections and tumors. Though often used to examine skeletal 

structures, an X-ray can also be used to look at other internal structures, such as 

organs. In this case, the patient may given barium sulfate or dye to make the organs 

stand out more clearly in the X-ray image.  
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During an X-ray, the part of the body that is being looked at will be placed between 

an X-ray machine and photographic film. The machine then sends electromagnetic 

waves (radiation) through the body, reflecting the patient’s internal structures on the 

exposed film. Although the amount of radiation used for an X-ray is not considered 

dangerous, doctors will take certain precautions if the patient is pregnant.  

 

 CT Scans: A computed tomography scan, or CT scan, is similar to an MRI in that it 

produces detailed, high-quality images of the body. The CT scan is a more 

sophisticated and powerful X-ray that takes a 360-degree image of internal organs, 

the spine and vertebrae. Contrast dyes are often injected into the blood to make 

structures within the body more visible on the CT scan.  

 

A CT scan produces detailed images of organs, bones, soft tissue and blood vessels 

and can be used to more easily diagnose cancer, heart disease, appendicitis, 

musculoskeletal disorders, trauma and infectious diseases. A CT scanner looks like a 

large box with a tunnel in the center. The patient lies on a table that slides in and out 

of the tunnel, while the scanner rotates around the patient, producing cross-section 

images of the body.  

 

The technologist performing the scan sits in a separate room with computers on 

which the images are displayed. The technologist can speak with the patient using 

speakers and microphones.  A CT scan is more expensive than an X-ray and is not 

always available at small or rural hospitals.  

Several modes of ultrasound are used in medical imaging. These are:  

 

  

 A-mode: A-mode (amplitude mode) is the simplest type of ultrasound. A single 

transducer scans a line through the body with the echoes plotted on screen as a 

function of depth. Therapeutic ultrasound aimed at a specific tumor or calculus is 

also A-mode, to allow for pinpoint accurate focus of the destructive wave energy.  

 

 B-mode or 2D mode: In B-mode (brightness mode) ultrasound, a linear array of 

transducers simultaneously scans a plane through the body that can be viewed as a 

two-dimensional image on screen. More commonly known as 2D mode now.  

 

 C-mode: A C-mode image is formed in a plane normal to a B-mode image. A gate 

that selects data from a specific depth from an A-mode line is used; then the 

transducer is moved in the 2D plane to sample the entire region at this fixed depth. 

When the transducer traverses the area in a spiral, an area of 100 cm2 can be scanned 

in around 10 seconds  
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 M-mode: In M-mode (motion mode) ultrasound, pulses are emitted in quick 

succession – each time, either an A-mode or B-mode image is taken. Over time, this 

is analogous to recording a video in ultrasound. As the organ boundaries that 

produce reflections move relative to the probe, this can be used to determine the 

velocity of specific organ structures.  

 

 Doppler mode: This mode makes use of the Doppler effect in measuring and 

visualizing blood flow  

 

 Color Doppler: Velocity information is presented as a color-coded overlay on top of 

a B-mode image  

 

 Continuous wave (CW) Doppler: Doppler information is sampled along a line 

through the body, and all velocities detected at each time point are presented (on a 

time line)  

 

 Pulsed wave (PW) Doppler: Doppler information is sampled from only a small 

sample volume (defined in 2D image), and presented on a timeline  

Duplex: a common name for the simultaneous presentation of 2D and (usually) PW 

Doppler information. (Using modern ultrasound machines, color Doppler is almost 

always also used; hence the alternative name Triplex.)  

 

 Pulse inversion mode: In this mode, two successive pulses with opposite sign are 

emitted and then subtracted from each other. This implies that any linearly 

responding constituent will disappear while gases with non-linear compressibility 

stand out. Pulse inversion may also be used in a similar manner as in Harmonic 

mode; see below:  

 

 Harmonic mode: In this mode a deep penetrating fundamental frequency is emitted 

into the body and a harmonic overtone is detected. This way noise and artifacts due 

to reverberation and aberration are greatly reduced. Some also believe that 

penetration depth can be gained with improved lateral resolution; however, this is 

not well documented.  

 

By  

S. Chandra Prakash,  

B.Tech. Biomedical Engg (BVRIT),  

Hyderabad, Telangana, India. 
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Session 24: Ultrasound 
 

1) What is Ultrasound?  

2) Type of Ultrasound  

3) Type of Probes use in Ultrasound 

4) List exam modes of Ultrasound 

5) What exams can done by Ultrasound?  

6) Users of Ultrasound  

7) What are Strength of Ultrasound? 

8) What are weaknesses of Ultrasound??  

9) Regulations for Ultrasound 

10) Obstetric Ultrasound  

11) What is 3T transducer technology in ultrasound?  

12) What is echo enrich beam technology in ultrasound  

 

Prepared by  

Sandeep Subudhi,  

Blue Star Limited for Ultrasound,  

India  

 

 

Answers:  
 

Ultrasound is sound waves with frequencies higher than the upper audible limit of 

human hearing. Ultrasound is no different from 'normal' (audible) sound in its 

physical properties, except in that humans cannot hear it. This limit varies from 

person to person and is approximately 20 kilohertz (20,000 hertz) in healthy, young 

adults. Ultrasound devices operate with frequencies from 20 kHz up to several 

gigahertz.Ultrasound is used in many different fields. Ultrasonic devices are used to 

detect objects and measure distances. Ultrasound imaging or sonography is often 

used in medicine. In the nondestructive testing of products and structures, 

ultrasound is used to detect invisible flaws. Industrially, ultrasound is used for 

cleaning, mixing, and to accelerate chemical processes. Animals such as bats and 

porpoises use ultrasound for locating prey and obstacles. Scientist are also studying 

ultrasound using graphene diaphragms as a method of communication.  

2)There are basically seven different ultrasound exams, but the principle process is 

the same.  

 

The different types of procedures include:  
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Transvaginal Scans – Specially designed probe transducers are used inside the 

vagina to generate sonogram images. Most often used during the early stages of 

pregnancy.  

 

Standard Ultrasound – Traditional ultrasound exam which uses a transducer over 

the abdomen to generate 2-D images of the developing fetus .  

 

Advanced Ultrasound – This exam is similar to the standard ultrasound, but the 

exam targets a suspected problem and uses more sophisticated equipment.  

 

Doppler Ultrasound – This imaging procedure measures slight changes in the 

frequency of the ultrasound waves as they bounce off moving objects, such as blood 

cells.  

 

3-D Ultrasound – Uses specially designed probes and software to generate 3-D 

images of the developing fetus.  

 

4-D or Dynamic 3-D Ultrasound – Uses specially designed scanners to look at the 

face and movements of the baby prior to delivery.  

 

Fetal Echocardiography – Uses ultrasound waves to assess the baby’s heart anatomy 

and function. This is used to help assess suspected congenital heart defects.  

3)  

There are three basic types of probe used in emergency and critical care point-of-care 

ultrasound: linear, curvilinear, and phased array. Linear (also sometimes called 

vascular) probes are generally high frequency, better for imaging superficial 

structures and vessels, and are also often called a vascular probe. Curvilinear probes 

may have a wider footprint and lower frequency for transabdominal imaging, or in a 

tighter array (wider field of view) and higher frequency for endocavitary imaging. A 

phased array probe generates an image from an electronically steered beam in a 

close array, generating an image that comes from a point and is good for getting 

between ribs such as in cardiac ultrasound.  

 

Both curvilinear and phased array probes generate sector or "pie-shaped" images, 

narrower in the near field and wider in the far field, while linear probes typically 

generate rectangular images on the screen.  

 

4)  

The principal modes of ultrasound in echocardiography are  

 

1.2-D or 2 dimensional mode  

2.M-mode or motion mode  

3.Colour flow doppler imaging  
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4.Pulse wave doppler  

5.Continuous wave doppler  

6.Tissue doppler  

 

Presented by:-  

AMIT MOHAN RAMAN  

3RD YEAR  

S.A.T.I  

VIDISHA (M.P.)  

INDIA  

 

  

 

1. This is sound wave that human can't listen human can listen 20kHz and in 

ultrasound its use above from 20kHz  

 

2. There is the different type of ultrasound sound  

A. Medical use for diagnostic for soft tissue problem like kidney stone  

B. therepic use ultrasound  

C. ultrasonic sound  

D. in sonar  

 

3 .convex probe, linear probe  

Transvaginal probe  

Cardic probe  

 

4.  

B .mode,  

M.mode  

CW.mode, 

Doppler mode  

 

5. This diagnostic tool which can diagnosis the soft tissue problem. and obs, gyn  

 

6. Doctor they have specialist in sonogrphy. Cadiogrpy. radiography. sociologists. 

Gynecology  

 

7. Ultrasound is diagnostic tools and they have no dangerous radiation like xray  

 

8. Ultrasound failed when diagnosis of bone and dept  distance  

 

9. Keep clean all probes and follow pcpndt rule  
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10. in this form Dr. diagnosis the fetal growth  

This the real time technology use in ultrasound  

 

12. This technology use for cardiac activity diagnostic  

 

Er Rajender singh  

Rajtan...@gmail.com  

from delhi India  

 

  

 

Types of Ultrasound  

 

1. Abdominal Ultrasound  

2. Vascular  Ultrasound  

3. Transabdominal  

4. Transrectal  

5. Transvaginal  

6. Obstetric Ultrasound  

7. Carotid & Abdominal Aorta   Ultrasound  

8. Hysterosonography  

9. Pelvic Ultrasound  

10. Renal Ultrasound  

11. Thyroid Ultrasound  

12. Testicular Ultrasound  

13. Pediatric Ultrasound  

 

Modes of Ultrasound  

 

1. A-mode (Amplitude mode - 1D) - Not available  

 

2. B-mode (Brightness mode 2D) - most commonly used  

Present as... B/B and B/W or both  

 

3. M-mode (Motion Mode)  

 

4. D-mode (Doppler Mode)  

a). Color Doppler  

b). Continuous Wave (CW) Doppler  

c). Pulse Wave (PW) Doppler  
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5. Harmonic Mode  

6. 3D / 4D  

 

By,  

Mr. Vipul Mourya  

Biomedical Engineer  

India  

 

  

1). Ultrasound is an medical Equipments. It's used to see inner organs functions of 

the human body. Like Heart function, Liver, kidney pancreas, bladder, artery, veins, 

tendons, Musculoskeletal system, and major part is to see growthing level of baby 

inside the mother womb. 

 

2). Ultrasound has a major two types.. One is black and white Ultrasound, which is 

used to only black and white images and we can measure size of the object. Another 

one is Ultrasound Color doppler system, which is used to differentiate arteries and 

veins, renal flow and Cardiology flow like echocardiogram.  

 

In Ultrasound has a various types of probes.. It's called as depends upon the 

application... Major probe types is,  

 

* abdoman purposes abdoman probe or convex probe or curve linear probe..  The 

shape and placement of crystal of the abdoman probe is like curve linear shape. So it 

is called as curve linear probe. It's freq range is 1 to 8 MHz  

 

*. Linear probe, for small parts and vascular Application and Early pregnancy 

Application. 3 to 13 MHz.  

 

* Transvaginal probe for obstetrics Application and to identify early pregnancy 

application. It's freq range is 3 to 9 MHz  

 

* Cariac probe is used for Cardiology Application.  

 

4). Ultrasound has a 2D mode or B mode, Dual B Mode, 4B mode, M mode, 

Continuous Mode, Pulse Wave Mode and Color Mode...  

 

5). Exam modes like abdoman, Vascular, small Parts, Echocardiogram, OBG, 

Musculoskeletal, etc.  

 

6). Radiologist  

      Cardiologist  
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      Echo Technician  

     Biomedical Engineers  

     Gynecologist  

     Sonologist  

     MD Physician  

     Anesthesiologist  

     Etc.  

 

7). There is no radiation so it won't affect to the human body or pre born baby... Easy 

to handle... Maintenance is less... Easy to Diagnose... Etc..  

 

8). For oblique patients or more than  90Kg patients is very difficult to diagnose... For 

that purpose we can go for CT scan.. Incase that patient is pregnancy..  

 

9). Proper grounding  

      After usage of probe,shoul be clean..  

Proper shutdown..  

Carefull to hold the probe.  

 

10). Obstetric Ultrasound is an one application to use Ultrasound. It is used to 

compare growthing level of the fetas  

 

12). Phased array technology....  

 

S. Vimal Raj,  

Esaote India Ltd,  

Bangalore.  

Contact 7849095361  

  

 

1) Ultrasound is a form of energy which sounds above the range of human hearing 

i.e, above 20 kHz.  

 

2) 1. 2d ultrasound which represent 2-dimensional real time image  

 

2. 3d which represent 3 dimensional real time image  

 

3. 4d is updated version of 2d and 3d the Fourth dimension , time is added.  

 

4. Doppler which measure the flow of blood.  

 

3) 1. Linear array probe- which the transducers are arranged in an array .  
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2. Curvilinear probe  

 

3. Phased array probe  

 

Both Curvilinear and phased array probe are used as an updation for Linear array 

probe.  

 

4) 1. B mode - 2d mode  

       2. M or motion mode.  

         3. Colour Doppler  

4. Continuous wave Doppler  

 5. Tissue Doppler.  

 

5) 1. Gynaecology disorders  

   2. Gastrointestinal disorders.  

   3. Heart related failure-- Echocardiography.  

   4. Pulmonary disorders  

 

6) Ultrasound users are mainly pregnant women, senior citizens,exceptional minor.  

 

7) Strength--  

 

1. Real time image  

2. Images muscle, soft tissue and bone surfaces very well  

3. No long term side effects.  

4. Shows structure of the organ.  

 

8) Weakness--  

  1. Trouble penetrating bone.  

  2. Output varies with physique of the patient.  

 

9) Diagnostic and therapeutic Ultrasound is regulated in USA by the  

 FDA Food and Drug Association.  

 

10) The examining of the pregnant women for the foetus development falls under 

the Obstetrics.  

 

11)  A unique transducer which gives widened imaging bandwidth and increase 

transmission efficiency.  

 

12) Improved "out of focus" image resolution and penetration by using traditional 

echo .  
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Both 3t and echo beam technology is used by Mindray Ultrasound.  

 

By 

Yash Gajanan Tiknayat  

Final year Biomedical  

D.B.N.C.O.E.T., India  

 

 

 1) What is ultrasound?  

 

Ultrasound is energy in the form of sound waves. The most common type of 

ultrasound exam is called two-dimensional (2D) ultrasound  

 

2) Types  of ultrasound  

 

Pelvic Ultrasound Imaging. ...  

Transabdominal. ...  

Transvaginal. ...  

Transrectal. ...  

Obstetric Ultrasound Imaging. ...  

Carotid and Abdominal Aorta Ultrasound Imaging.  

 

3) 2D imaging probe type  

 

1) Linear type- fat thickness measurement and daily health check.  

 

2) Convex (curved) -transnational and Transrectal type of use.  

 

3) (Section) type- stopped cardiac application.  

3D imaging  

1)Linear type-Breast, vascular application.  

2)Convex (curved) typeAbdominal application.  

 

3)TV type-blood flow measurement with Doppler.Product for Arteria carotid  

 

4)  

A-mode,  

B-mode,  

C-mode,  

M-mode,  

Doppler mode,  
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Pulse inversion mode, Harmonic mode  

 

5) A specialized ultrasound exam often uses additional technology to examine a 

particular organ. If your health care provider suspects a problem based on other 

tests, you may have a specialized ultrasound exam.  

 

6) Users of ultrasound: end users are poorly informed regarding safety issues during 

pregnancy. Further efforts in the realm of education and training are needed to 

improve end user knowledge about the acoustic output of the machines and safety 

issues.  

 

7) strength of ultrasound resolution is better in high frequency ultrasound 

transducers than it is in most other imaging modalities.It shows the structure of 

organs.  

 

It has no known long-term side effects and rarely causes any discomfort to the 

patient.  

 

Equipment is widely available and comparatively flexible.  

 

8) Weakness: There is no scout image as there is with CT and MRI. Once an image 

has been acquired there is no exact way to tell which part of the body was imaged.  

Sonography performs very poorly when there is a gas between the transducer and 

the organ of interest, due to the extreme differences in acoustic impedance  

 

9) Regulations  of ultrasound  

the concept of ALARA, i.e., exposure As Low As Reasonably Achievable, are 

introduced. Output display standards (Thermal [TI] and Mechanical [MI] Indices) 

provide information on the potential for bioeffects and help to implement ALARA 

easily and efficiently.  

 

10)Obstetric ultrasonography is the use of medical ultrasonography in pregnancy, in 

which sound waves are used to create real-time visual images of the developing 

embryo or fetus in its mother's uterus (womb).  

 

11) 3T Transducer TechnologyTM  

Mindray’s patent transducer technology to increase image bandwidth and 

transmission efficiency.  

· Triple-matching layer design for higher sensitivity, wider bandwidth, and 

improved S/N  

· Total-cut design for lower cross-talk noise, better directivity, and improved lateral 

resolution  

· Thermal-control design for better acoustic transmission  
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12) Echo-enriched Beam Forming  

Echo-enriched beam former permits the use of traditionally neglected echo signals of 

adjacent beams to form one finer and stronger imaging beam, providing better ‘out-

of-focus’ image resolution and deeper image penetration.  

 

K.Abinesh,  

2 year,  

Bio medical engineering ,  

MCE, salem,  

Tamilnadu,India  

 

 

1) Ultrasound is sound waves or other vibrations having an ultrasonic frequency, 

particularly as used in medical imaging. Ultrasound devices operate with 

frequencies from 20 kHz up to several gigahertz.  

 

2) Type of Ultrasound  

 

1. Abdominal Ultrasound  

2. Vascular  Ultrasound  

3. Transabdominal  

4. Transrectal  

5. Transvaginal  

6. Obstetric Ultrasound  

7. Carotid & Abdominal Aorta   Ultrasound  

8. Hysterosonography  

9. Pelvic Ultrasound  

10. Renal Ultrasound  

11. Thyroid Ultrasound  

12. Testicular Ultrasound  

13. Pediatric Ultrasound  

 

3) Type of Probes use in Ultrasound  

 

Linear Array Probe  

Curvilinear Array Probe  

Phased Array Probe  

 

4) List exam modes of Ultrasound  

 

1. A-mode (Amplitude mode - 1D) - Not available  
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2. B-mode (Brightness mode - 2D) - most commonly used  

Present as... B/B and B/W or both  

 

3. M-mode (Motion Mode)  

 

4. D-mode (Doppler Mode)  

a). Color Doppler (CD)  

b). Continuous Wave (CW) Doppler  

c). Pulse Wave (PW) Doppler  

 

5. Harmonic Mode                          

 

6. 3D/4D mode  

 

 5) What exams can done by Ultrasound ?  

 

Ultrasound is a useful way of examining many of the body's internal organs. Like..  

heart and blood vessels, including the abdominal aorta and its major branches  

liver  

gallbladder  

spleen  

pancreas  

kidneys  

bladder  

uterus, ovaries, and unborn child (fetus) in pregnant patients  

eyes  

thyroid and parathyroid glands  

scrotum (testicles)  

brain in infants  

hips in infants  

spine in infants  

 

6) Users of Ultrasound  

A gynaecologist with adequate experience in pre-natal diagnostic procedures.  

A Radiologist or Registered Medical Practitioner for carrying out ultrasonography.  

 

7) The structure of the organs are very well displayed  

It never causes any discomfort to the patient and most importantly has no side 

effects  

 

The images of muscles, bone surfaces as well as soft tissues can be clearly viewed 

using this technique  
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The ability of Ultrasonography to show live images goes a long way in rapid 

diagnosis  

 

The equipment required is widely available and very much flexible  

 

This technique can be carried out at the bedside of the patient  

 

8) Almost all the Sonographic techniques have trouble while penetrating bones  

 

Only a very highly skilled professional can carry out the technique in order to get 

quality images as the method is complex      

 

Another factor that undermines its importance is its inability to give accurate images 

if there is some gas present in between the organ and the transducer  

 

The depth penetration of the technique is not very good. As a result there might be 

some difficulties in imaging organs and structures deep inside  

 

Obtaining scout images is not possible with these Sonographic techniques  

 

9) Regulations for Ultrasound  

 

In India:  

The owner needs to register, at least 3 months in advance, all the places where a USG 

machine, whether a black and white or color Doppler machine, is to be used.  

 

All radiologists/sonologists/doctors using USG machines need to have their names 

entered in the PC-PNDT certificate or on a separate sheet that must be displayed 

along with the PC-PNDT registration certificate. These doctors should be qualified to 

perform ultrasound according to their degree/ diploma certificate.  

and many more...as per PC-PNDT act.  

 

 10)Obstetric Ultrasound  

 

Obstetric ultrasound is a type of ultrasound technique which uses sound waves to 

produce pictures of a baby (embryo or fetus) within a pregnant woman, as well as 

the mother's uterus and ovaries.  

 

11) What is 3T transducer technology in ultrasound  

 

Mindray’s patent transducer technology to increase image bandwidth and 

transmission efficiency.  
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 Triple-matching layer design for higher sensitivity, wider bandwidth, and 

improved S/N.  

 

 Total-cut design for lower cross-talk noise, better directivity, and improved lateral 

resolution  

 

Thermal-control design for better acoustic transmission  

 

 12) What is echo enrich beam technology in ultrasound  

 

Echo-enriched beam former permits the use of traditionally neglected echo signals of 

adjacent beams to form one finer and stronger imaging beam, providing better ‘out-

of-focus’ image resolution and deeper image penetration.  

 

Regards,  

Vipul Maurya  

Biomedical Engineer  

Fresenius Medical Care  

(Former Hitachi-Aloka)  

 

  

 

1) Ultrasound is sound waves with frequencies higher than the upper audible limit of 

human hearing. Ultrasound is not different from normal sound in its physical 

properties.  

 

Ultrasonic devices are used to detect objects and measure distances. Medical 

ultrasound is a diagnostic imaging technique/Sonography based on the application 

of ultrasound. It is used to see internal body structures such as tendons, muscles, 

joints, vessels and internal organs. Its aim is often to find a source of a disease or to 

exclude any pathology. The practice of examining pregnant women using 

ultrasound is called obstetric ultrasound, and is widely used. Sonograms are made 

by sending pulses of ultrasound into tissue using a probe. The sound echoes off the 

tissue with different tissues reflecting varying degrees of sound. These echoes are 

recorded and displayed as an image to the operator. The medical ultrasound devices 

operate with frequencies from 1 MHz up to 80 Mhz.  

 

2) Type Of Ultrasound Machines  

 

 Primary Model Types:-        Stand Alone / Trolley Based Model, Portable Model.  
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 Technically Model Types        :-        B/W Model / Gray Scale Imaging Model, Color 

Doppler Model, Color Doppler                                                                 With upgrade 

3D/4D Model, 3D/4D Model, 5D Model(Latest)  

 

3) Type of Probe used in Ultrasound Machine  

 

 Primary Probes :-         

Convex / Curve Leaner Array Probe, Leaner Array Probe, Endo Probe(Tv/Tr) Array 

Probe, Sector / Echo / Phase Array Probe.  

 

 Special Probes:-        

Volume Convex(3D/4D) Probe, Volume Leaner(3D/4D) Probe, Volume Tvs(3D/4D) 

Probe, Volume Echo(3D/4D) Probe, TEE Probe, Pencil Probe.  

 

4) Imaging Modes of Ultrasound  

 

 Normal imaging Techniques (2D):-          

B Mode(B, 2B, 2B Live, 4B),  

Color Doppler Mode(CD/CFM),  

Motion Mode/Color Motion Mode(M /CM),  

Pulse Wave Mode(PW),  

Continues Wave Mode(CW)  

 

 Special Imaging Techniques (2D):-         

Tissue Harmonic Imaging(THI),  

Power Doppler Imaging(PDI/DPI), 

Compound Imaging, Speckle Reduction Imaging (SRI/U Scan), 

Elastography Imaging, Panoramic Imaging, Trapezoidal Imaging, 

Triplex Mode, Stress Motion Mode / Anatomy Motion Mode 3D/4D 

  

 

 Imaging Techniques:-         

Free Hand 3D, Real Time 3D, Real Time 4D,  

Volume Contrast Imaging,                                                                          

Computed Tomography Imaging, 5D Imaging Technique.  

 

5) What exams can done by Ultrasound  

 

Abdominal, Cardiology, Ob & Gynecological, Musculoskeletal, Vascular, Urological, 

Small Parts, Superficial, Paediatric  

 

6) Users of Ultrasound  

 



Share Knowledge Gain Knowledge (SKGK) Sessions 
 

FORCE Biomedical  Page 86 
 

 Primary Users:-         

Radiologist, Sonologist, Ob/Gynecologist,, Anesthesiologists, Cardiologists, 

Urologist,  

 

 Secondary Users:-         

Neurologists, Ophthalmologist, Gastroenterologist, Pulmonologist, Orthopedist.  

 

7) What is Obstetric ultrasound  

 

Obstetric ultrasound can be used to identify many conditions that would be harmful 

to the mother and the baby. Sonography is used routinely in obstetric appointments 

during pregnancy.  

 

Obstetric ultrasound is primarily used to        :-  

1) Date the pregnancy 

 2) Confirm fetal viability 

3) Determine location of fetus, intrauterine vs ectopic 

4) Check the location of the placenta in relation to the cervix 

5) Check for the number of foetuses 

6) Check for major physical abnormalities. 

7) Assess fetal growth 

8) Check for fetal movement and heartbeat. 

9) Determine the sex of the baby  

 

8) Strengths of Ultrasound  

 

It images muscle, soft tissue, and bone surfaces very well and is particularly useful 

for delineating the interfaces between solid and fluid filled spaces. It renders live 

images, where the operator can dynamically select the most useful section for 

diagnosing & documenting changes, often enabling rapid diagnoses. Live images 

also allow for ultrasound guided biopsies or injections, which can be cumbersome 

with other imaging modalities. It shows the structure of organs. It has no side effects 

and rarely causes any discomfort to the patient. Equipment is widely available and 

comparatively flexible, easily carried scanners are available, examinations can be 

performed at the bedside. Relatively inexpensive compared to other modes of 

imaging investigation.  

 

9) Weaknesses of Ultrasound  

 

Sonographic devices have trouble penetrating bone. Sonography performs very 

poorly when there is a gas between the transducer and the organ of interest. Even in 

the absence of bone or air, the depth penetration of ultrasound may be limited 

depending on the frequency of imaging. Consequently, there might be difficulties 
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imaging structures deep in the body, especially in obese patients. Physique has a 

large influence on image quality. Image quality and accuracy of diagnosis is limited 

with obese patients, overlying subcutaneous fat attenuates the sound beam and a 

lower frequency transducer is required. The method is operator dependent. A high 

level of skill and experience is needed to acquire good quality images and make 

accurate diagnoses.  

 

10) Regulation of Ultrasound  

 

Diagnostic and therapeutic ultrasound equipment is regulated in the USA by the 

Food and Drug Administration, and worldwide by other national regulatory 

agencies. Certification examinations for sonographers are available in the US from 

three organizations: the American Registry for Diagnostic Medical Sonography, 

Cardiovascular Credentialing International and the American Registry of Radiologic 

Technologists. The FDA requires that the machine not exceed established limits, 

which are reasonably conservative so as to maintain diagnostic ultrasound as a safe 

imaging modality. This requires self regulation on the part of the manufacturer in 

terms of the machine's calibration. Ultrasound based prenatal care and sex screening 

technologies were launched in India in the 1980s. With concerns about its misuse for 

sex selective abortion, the Government of India passed the Prenatal Diagnostic 

Techniques Act (PNDT) in 1994 to regulate legal and illegal uses of ultrasound 

equipment. The law was further amended into the PreConception and Prenatal 

Diagnostic Techniques (PCPNDT) Act in 2004 to deter and punish prenatal sex 

screening and sex selective abortion. It is currently illegal and a punishable crime in 

India to determine or disclose the sex of a fetus using ultrasound equipment.  

 

11) 3T Transducer Technology  

 

3T transducer technology to increase image bandwidth and transmission efficiency. 

This 3T technology transducer will be having triple matching layer design for higher 

sensitivity, wider bandwidth, and improved T/R. Total-cut design for lower cross-

talk noise, better directivity, and improved lateral resolution. Thermal-control design 

for better acoustic transmission  

 

12) Echo enriched Beam  

 

It permits the use of traditionally neglected echo signals of adjacent beams to form 

one finer and stronger imaging beam, providing better out-of-focus image resolution 

and deeper image penetration. This technology only coming in phase array probe.  

 

Ch Sandeep Kumar Subudhi,  

Senior Engineer Ultrasound @ Blue Star Limited,  

M.Tech Biomedical Engineering,  
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Mail I'd :- chsand...@gmail.com  

Cell/WhatsApp :- +91-9090333228  

 

  

 

Q) What is difference between ultrasound and echo machine ?  

 

Ans) From echo machine.... We can only listen to heartbeat sound of fetal..... That 

machine is fetal doppler echomachine..... We can't diagnose or measure anything in 

echo machine except fetal heart rate.  

 

By  

Arjun  

Biomedical Engineer  

India 

 

Session 25: Ventilator 
 

1) What is ventilator  

2) What are the classification of ventilator. 

3) Explain the word control, cycling, and Triggering Breath.  

4) Mention 2 modes of ventilation.  

5) What is SIMV  

6) What are the concept of PEEP or CPAP.  

7) In what way(s) should patient ventilator waveforms can be Analyzed.  

8) How can peak flow in mechanical ventilation be achieved.  

9) List the Advantages of high frequency ventilation.  

10) What is breath bag assembly.  

 

Thanks,  

By,  

 

Daniel-solomon Eikhonmun Ossie's.  

College of Biomedical Engineering and Technology of Nigerian.  

 

 

Answers: 
 

1.  
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Ventilator a machine designed to move breathable air into and out of the lungs, to 

provide breathing for a patient who is physically unable to breathe, or breathing 

insufficiently  

 

2.  

The two types of ventilator are  

Negative Pressure Ventilators (Extrathoracic)  

A.Negative pressure (suction) is applied to the outside of the chest. This force causes 

the chest to rise and expand (inspiration).  

B. Positive PressureVentilators (lntrapulmonary Pressure)  

 The ventilator creates a positive pressure that will push air into the patient's lungs 

and increase intrapulmonary pressure.  

 

3.  

These are the 3 basic variables in a ventilator  

Controlled :- Controls the gas delivery during the breath  

-Flow ( Volume Control modes)  

-Pressure ( Pressure Control modes)  

 

Cycling :- Cycled from inspiration into expiration  

-Volume ( Volume control)  

-Time (Pressure control)  

-Flow (pressure Support)  

 

Triggering :- Initiates the breath  

- Flow (Assist breath)  

- Pressure (Assist Breath)  

- Time (Control Breath)  

 

It is also told has Flow triggering is always better than Pressure trigger.  

 

4.  

CMV - continuous mandatory ventilation  

PSV - pressure support ventilation  

Special modes like  

APRV- airway pressure release ventilation  

PRVC - pressure regulated volume controlled  

Unique modes like  

ASV - adaptive support ventilation  

NAVA -neurally adjusted ventilatory assist  

 

5.  

SIMV - synchronized intermittent mandatory ventilation.  
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Guarantees a certain number of breaths. Patient breaths are partially of their own, 

reducing the risk of hyperinflation. Mandatory breaths are synchronized to coincide 

with spontaneous respirations.  

 

6.  

PEEP (positive end expiratory pressure) is the maintenance of positive pressure 

within the lungs at the end of each expiration .  

In spontaneous ventilation using non-invasive ventilation (NIV) the equivalent is 

CPAP (continuous positive airway pressure)  

high PEEP is used as part of an open lung approach to ventilation  

 

7.  

Ventilator waveforms are graphic representations of data collected from the 

ventilator and reflect patient-ventilator interactions. The 4 parameters pressure, 

volume, flow, and time are most descriptive of mechanical ventilation. Typically, 3 

different graphs, also referred to as scalars, consisting of pressure versus time, 

volume versus time, and flow versus time, with time always plotted on the x-axis, 

are used. Changes in the ventilator settings as well as in the characteristics of the 

lungs such as airway resistance and respiratory system compliance can be 

recognized from specific variations in the waveforms. however analysis of 

waveforms is a very broad subject and is very difficult to explain in brief.  

 

8.  

During volume ventilation, the rate of  

rise in pressure is related to the peak flow setting. A lag or delay in achieving the 

peak pressure could indicate an inadequate flow setting.  

A very fast rise to pressure, often accompanied by an increased peak pressure, could 

indicate an inappropriately high flow setting.  

During pressure ventilation, this variation in rise to pressure may  

indicate a need to adjust the ventilator’s rise time setting.  

 

9.  

High frequency ventilation is a type of ventilation more in which it utilizes a 

respiratory rate more  than 4 times the normal value. (>150 (Vf) breaths per minute) 

and at a  very small tidal voulmes. High frequency ventilation is thought to reduce 

ventilator associated lung injuries (VALI), especially in the context of ARDS and 

acute lung injuries. There are three principal types of HFV:  

 

- High frequency positive pressure ventilation (HPPV, rate 60-150/minute);  

- High frequency jet ventilation (HFJV, rate between 100-600)  

- High frequency oscillatory ventilation (HFOV, rate 300-3000/minute).  

 

10.  
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Breath bag assembly ventilation is a critical component of airway management. It 

provides oxygenation and ventilation prior to the placement of a definitive airway 

and can be used as a rescue maneuver alone. It is a self inflating bag.  

 

SRIDHAR B GOWDA  

9060097092  

 

  

Answers  

 

1) Ventilator can be defined as a machine designed to mechanically move breathable 

air into and out of the lungs, to provide the mechanism of breathing for a patient 

who is physically unable to breathe.  

 

2)  

They are  

(i) control  

(ii) cycling  

(iii) Triggering  

(iv) Breath patterns, etc  

3)  

 Control:  

This is how the ventilator knows how much flow to deliver to the  patient. The 

ventilator will control flow by one of the following methods  

(a) volume controlled  

(b) pressure controlled  

(c) dual controlled  

 

(3ii) Cycling: this is how the ventilator knows to cycle to inspiration to expiration  

(a) time cycled  

(b) flow cycled  

(c) volume cycled.  

 

(3iii) Triggering :this is what causes the ventilator to cycle inspiration  

(a) time  

(b) pressure and  

(c) flow  

 

4)  

They are  

(i) volume controlled ventilation  

(ii) volume assist control ventilation  
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(iii) pressure controlled ventilation  

(iv) synchronized intermittent mandatory ventilation  

(v) pressure support ventilation, etc.  

 

5)  

What is SIMV:  

 

Synchronized intermittent mandatory ventilation.  

 

6)  

This is used interchangeable and lead to inappropriate confusion: the concept of 

PEEP is that a pressure is applied at the end of expiration to maintain alveolar 

recruitment. Therefore, all patients who have a resistance applied to expiration (to 

prevent derecruitment) are on CPAP.  

 

7) This is a process that will help analyze some common problems associated with 

patient ventilation:  

 

step 1, determine the CPAP level,  

step 2, Is the patient Triggering, 

step 3, what is the shape of the pressure ware,  

step 4, what is the flow  pattern,  

step 5,   Is the patient gas trapping  

step 6, is the patient synchronizing with the ventilator.  

 

8) The easiest rules to follow is that a patient requires a peak flow roughly four times 

that of the minute ventilation (if the MV is 15 liters, the patient requires a PF of >60 

liters). However if the patient is breathing spontaneously, then bedside adjustment is 

required to ensure that flow matches patient effects. The peak flow should be set 

slightly higher if decelerating waveform pattern is being used, and in particular, 

those with airflow obstruction.  

 

9) 

i) Reduced peak and mean airway pressures  

 

(ii) Improved CVS stability due to above  

 

(iii) Decreased risk off barotrauma  

 

(iv) Allows adequate ventilation with a disrupted airway  

 

(v) Allows ventilation through narrow catheters.  

 



Share Knowledge Gain Knowledge (SKGK) Sessions 
 

FORCE Biomedical  Page 93 
 

10) This assembly allows the user to provide manual ventilation if necessary. During 

exhaustion the exhaled gases return through the exhibition port into the breathing 

bag.    

 

Thanks and God bless,  from  

Daniel-solomon Eikhonmun Osaiwe, MCBET.  

+2348063660006  

 

  

 

1)  The Ventilator is an equipment which can be employed continuously or 

intermittently to improve the ventilation of lungs.  

 

2) 1. Pressure cycled- Gas reaches the upper airways with a predetermined pressure.  

 

2. Volume cycled - A predetermined volume of Gas is provided to the ventilator.  

 

3. Time cycled ventilator- the air or oxygen is supplied for defined period of time.  

 

3) Control - it provides controlled ventilation.  

 

Cycling- these is an event related to smooth ventilation.  

 

Triggering breath- it is an event initiated for proper breathing of the patient.  

 

4) Modes of ventilation  

 

     1. Assist mode -it is triggered by the patient.A pressure sensor is used which 

respond to negative pressure.  

 

2. Control mode- Breathing is controlled by a timer set to provide the desired 

respiration rate .  

 

3. Assist-control mode the apparatus is normally triggered in assist mode.  

 

5) SIMV Synchronized intermittent Mandatory ventilation-- is a variation of IMV ,in 

which the ventilator breaths are Synchronized with patient inspiration effort.  

 

6)1.CPAP continuous positive airway pressure is a form of positive airway pressure, 

which applies mild pressure on a continuous basis to keep airways continuously 

open .  
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2. CPAP  is an alternative to PEEP positive end expiration pressure.  

 

7) 1.Matlab  

    2. Mathematical modelling.  

    And many more..  

 

8) Peak flow in mechanical ventilation is achieved with the flow trigger mechanism 

present in the equipment.  

 

9) Advantages-  

 

1. More ability to promote gas exchange.  

2. Reduced morbidity rate .  

3. It able to supply 4 times more gas than usual ventilation.  

 

10) The breathing bags assembly contains--  

 

1. Mask- is provided to the patient inorder to supply the gas.  

 

2. Bag and valve - The ambu bags what they are generally called contains the 21% 

oxygen and valve for controlling the supply of gas.  

 

By 

Yash Gajanan Tiknayat  

Final year Biomedical  

D.B.N.C.O.E.T., India 

 

Session 26: Coblation 
 

1) How coblation term is derived?  

2) What is coblator machine?  

3) Explain the principle of coblation based device. 

4) Components of coblation system?  

5) Operating Modes of coblation device?  

6) State the differences between coblation based device and electrocautry based 

device? 

7) What are the advantages of coblation based device over conventional 

electrosurgical device?  

8) Mention specialities where coblator machine is used?  

9) Range of radiofrequency used in coblator machine? 

10) Name the other technologies which are used for surgical procedure?  
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Prepared by,  

Shabina  

Clinical Engineer  

Zydus Hospital,  

Gujarat, India  

 

Answers: 
 

1) Coblation term is derived from controlled ablation. Ablation is the removal of the 

object by vaporization, chipping, and other erosive process.  

 

2) Coblator machine is device which does the process of ablation,coagulation of soft 

tissue during the surgery related to otolaryngology (ENT).  

 

3) The Coblator machine works on radio frequency waves .  

 

4) 1. Controller to control the the generation of radio frequency.  

 

2. Foot pedal.  

3. Flow valve.  

4. Hospital grade Power cord  

 

 Etc...  

 

5) There are mainly two Modes of operation  

 

1. Ablation mode.  

2. Coagulation mode.  

 

6) 1. The Coblation machine works on radio frequency.  

 

 2. It works on the room temperature.  

 

3. it doesn't damage the tissues.  

 

Electrocautry --  

 

1. It uses the electrical energy.  

 

2. It exceeds the temperature upto 400?  
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3. It damages the surrounding tissues.  

 

7) Advantages---  

 

1. It works on radio frequency.  

2. It doesn't harm the surrounding tissues .  

 

8) 1. Cardiology.  

   2. Tonsillectomy.  

 

9) The approximate range of radio frequency is 350-500 KHz  

 

10) 1.Electrocautry.  

    2. Surgical diathermy.  

    Etc...  

 

By 

Prepared by-  

Yash Gajanan Tiknayat  

Final year Biomedical  

D.B.N.C.O.E.T., India  

 

  

1) The term coblation is derived from "controlled ablation".  

 

2) Device that cut and stops bleeding simultaneously using radiofrequency plasma 

technology.  

 

3) Principle of coblation based device is based on a bipolar radiofrequency 

energizing the molecules, thus creating? plasma field. This glow discharge plasma 

produces chemically active radical species from dissociation of water, breaking 

molecular bonds and causing tissue dissolution.  

 

4) components of Coblation system:  

1- Rf generator  

2- Foot pedal control  

3-Irrigation system  

4-Wand  

 

5) Mode of operation: Dissection, ablation, and coagulation.  

 

6) In coblation device  
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1) Temp: 40-70°C  

2) Thermal penetration: minimal  

3) Effect on target tissue: Gentle removal/ Dissolution  

4) Effect on surrounding tissue: Minimal dissolution  

 

 Conventional electrosurgical device  

1) Temp: 400°-600°C  

2) Thermal penetration: Deep  

3) Effect on target tissue: Rapid heating, charring, burning and cutting  

4) Effect on surrounding tissue: Inadvertantly? charring/ burning  

7) Advantages: Less lateral heat, minimum scarring, Faster healing, minimal 

infection.  

 

8)  

1) Surgeries for snoring  

2) Hypertrophy of tonsils.  

3) Hypertrophy of turbinates.  

4) OSA syndrome.  

5) Somnoplasty.  

6) Uvelectomy. Etc.  

 

9) Radiofrequency range: 100-500kHz  

 

10) LASER, Electrocautry, Electrosurgery.  

 

Prepared by,  

Shabina  

Zydus hospital 

 

Session 27: OCT Equipment 
 

1) What is an OCT (Optical Coherence Tomography) Machine?  

2) What is the working principle of this equipment?  

3) Explain why it is used?  

4) What is OCT analysis, scan, Imaging?  

5) What is swept source & spectral domain OCT technology?  

6) What is an OCT angiography & FFA?  

7) How Retina & Glaucoma examination done on OCT? 

8) Mention specialities where OCT is used?  

9) Range of wide filed scan used in OCT machine?  

10) Which advancement going on this equipment?  
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Prepared by,  

Mr. Jayesh Babariya  

Bio-Medical Engineer  

Ahmadabad  

Gujarat, India  

 

 

 Answers: 
 

1) OCT (Optical coherence Tomography) is a medical imaging technique used to 

have micro resolution ,3D images of biological tissues.  

 

2)  The OCT works on low-coherence interferometry. It deals with the two waves 

superimposed on each other without interference it passes on.  

 

3) It is mainly used by Opthalmologist for imaging the minute or fine details inside 

the retina.  

 

4) 1. 2d or 3d image analysis.  

 

 2. A or B scan are the type of scan  

 A ( for Z axis) whereas,  

B(for X,Y axis)  

Imaging is done with the help if near-infrared light .  

 

5) SS-OCT and SD-OCT are the types of the OCT.  

 

SS-OCT has capabilities to study deeper layers such as choroid and sclera.  

 

It has better visualisation than SD-OCT  

 

It has 1050 nm wavelength whereas SD-OCT works upto 800nm.  

 

6) OCT angiography is a non invasive approach to have detailed images of blood 

vessels connected to the heart.  

 

FFA Fundus Fluorescein Angiography is a medical procedure for imaging the 

circulation in the choroid.  

 

It uses the wavelength upto 490nm and a fluorescent dye.  
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7) Glaucoma is a type of disease which leads to vision loss and nerve loss.  It is 

mainly caused due to the structural damage in RGC Retinal ganglion cells .  

 

Retinal glaucoma can be examined through OCT  

Particularly, SD-OCT offers more diagnostic accuracy than SS-OCT.  

 

8) 1. Opthalmology.  

2. Cardiology.  

3. Oncology.  

4. Dermatology.  

 

9) Range of wide filed scan is upto approximate 100nm of wavelength.  

10)  

1. Increasing the wavelength for more micro visualisation 

2. Doppler OCT.  

 

Prepared by-  

Yash Gajanan Tiknayat  

Final year Biomedical  

D.B.N.C.O.E.T., India 

 

Session 28: ELISA 

 
1) What is the full form of ELISA?  

2) What is immunoassay technique?  

3) Define antigen and antibody.  

4) Define vaccination.  

5) What are the different types of immunoassay technique? 

6) Name some diseases tested by ELISA.  

7) how is the primary antibody obtained for ELISA technique?  

8) How is ELISA done? What are the kits involved during ELISA. 

9) What is direct and indirect ELISA detection?  

10) Write the advantages and disadvantages of direct and indirect ELISA detection.  

 

Shounak Nandi  

BME 4th year  

JIS College of Engineering,  

West Bengal, India  
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 Answers: 
 

1) ELISA stands for Enzyme linked Immuno Sorbent Assay. 

 

2) It is a biochemical test that measure the presence of concentration of a small 

molecule in a solution. 

 

3) Antigen is foreign material and a harmful agent for the immune system. 

 

4) A process of administering antigenic material (a vaccine) to stimulate an 

individual's immune system. 

 

5) 1. Radioimmunoassay which radioactive material. 

 

2. Sandwich immunoassay. 

 

6) 1. HIV-AIDS 

2. Lyme disease 

3. Anaemia. 

4. Rota virus 

5. Black fever. 

 

7) Primary antibody is obtained from the blood or serum, plasma and through the 

Direct Elisa method 

 

8) The Elisa test is done for detection of presence of Antigen or antibody. 

It is done in quantitative or qualitative format. 

Kits involved-- 

 

HIV kit 

Hepatitis kit 

Sandwich Elisa kit. 

 

9) Direct-- 

 

1. An Antigen coated to milti well plate is detected by an antibody directly 

conjugated to an Enzyme. 

 

Indirect-- 

 

1. Antigen coated to polystyrene milti well plate is detected in two stages or layers. 
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10) Advantage and Disadvantages of direct Elisa-- 

 

1. Faster rate of binding. 

2. Cost saver. 

3. Requires primary antibody only. 

 

1. Sensitivity is less 

 

Advantage and Disadvantages of indirect-- 

 

1. More sensitive. 

 

1. Requires primary as well as secondary antibody. 

2. More cost. 

 

Yash Tiknayat 

Final year Biomedical 

D.B.N.C.O.E.T., India 

 

Session 29 Image Processing 
 

1) What is Image Transform? What is the need for transform? 

2) What is geometric transformation? 

3) What is image translation and scaling? 

4) What do you mean by Zooming and Shrinking of digital images? 

5) Define sampling and quantization 

6) What is meant by illumination and reflectance? 

7) Define subjective brightness and brightness adaptation? 

8) What are the steps involved in DIP? 

9) What is meant by machband effect? 

10) What is Chromatic Adoption? 

 

S. Chandra Prakash, 

B.Tech. Biomedical Engg (BVRIT), 

Hyderabad, Telangana, India. 

swamychandraprakash@gmail.com  

 

 

Answers  

 

1) 

mailto:swamychandraprakash@gmail.com
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 Image transformation is the mapping of image from one domain to another domain 

using a function. 

 

Transformation is helpful during 

Compression. 

Data analysis of image. 

 

2) 

It is a bijection i.e, one-to-one correspondence function of a set having some 

geometric structure. 

 

3) 

Image translation – text image is translated into language of choice with OCR 

technology. 

 

scaling – the resizing of an image. 

 

4) 

Zooming – increasing the number of pixels in an image so that the image appears 

larger. 

 

Shrinking – opposite to Zooming decreases the no of pixels so that the image 

appears smaller. 

 

5) 

This are the steps in analog to Digital image conversion. 

 

Sampling relates to make samples of an analog image into the binary representation. 

 

quantization-relates to making a digital image using the samples. 

 

6) 

illumination refers to the use of light and shadow in an image. 

 

reflectance – the amount of light reflected by the image. 

 

7) 

Subjective brightness means intensity preserved by the human visual system 

 

brightness adaptation means the human visual system can operate only from 

scotopic to glare limit. 

 

scotopic is the vision of eye under the low light conditions. 
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glare is difficulty seeing in the bright light. 

 

8) 

Steps involved — 

 

1. Image acquisition-acquiring through the camera or any other means. 

2. Preprocessing 

3. Representation and description. 

4. image restoration. 

5.image enhancement. 

6. morphological process. 

 

9) 

exaggerates the contrast between edges of the slightly different differing shades of 

grey. 

invented by Ernst Mach . 

 

10) is the human visual systems ability to adjust the changes in illumination in order 

to preserve the appearance of colours. 

 

_____________________ 

Yash Gajanan Tiknayat 

D.B.N.C.O.E.T.,India 

 

yashtiknayat2012@gmail.com  

 

 

1)   

An image can be expanded in terms of a discrete set of basis arrays called basis 

images. These basis images can be generated by unitary matrices. Alternatively, a 

given NxN image can be viewed as an N^2×1 vectors. An image transform provides 

a set of coordinates or basis vectors for vector space. 

The need for transform is most of the signals or images are time domain signal (i.e.,) 

signals can be measured with a function of time. This representation is not always 

best. For most image processing applications anyone of the mathematical 

transformation are applied to the signal or images to obtain further information from 

that signal. 

 

2) 

Transformation is used to alter the co-ordinate description of image. 

The basic geometric transformations are 

mailto:yashtiknayat2012@gmail.com
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A. Image translation 

B. Scaling 

C. Image rotation 

 

3) 

 Image translation means reposition the image from one co-ordinate location to 

another along straight line path. 

Scaling is used to alter the size of the object or image (i.e.,) a co-ordinate system is 

scaled by a factor. 

 

4) 

Zooming may be viewed as over sampling. It involves the creation of new pixel 

locations and the assignment of gray levels to those new locations. 

Shrinking may be viewed as under sampling. To shrink an image by one half, we 

delete every row and column. To reduce possible aliasing effect, it is a good idea to 

blue an image slightly before shrinking it. 

 

5) 

 Sampling means digitizing the co-ordinate value (x, y). 

Quantization means digitizing the amplitude value. 

 

6) 

Illumination is the amount of source light incident on the scene. It is represented 

as i(x, y). 

Reflectance is the amount of light reflected by the object in the scene. It is 

represented by r(x, y). 

 

7) 

Subjective brightness means intensity as preserved by the human visual system. 

Brightness adaptation means the human visual system can operate only from 

scotopic to glare limit. It cannot operate over the range simultaneously. It 

accomplishes this large variation by changes in its overall intensity. 

 

8) 

A. Image Acquisition 

B. Preprocessing 

C. Segmentation 

D. Representation and Description 

E. Recognition and Interpretation 

 

9) 
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Machband effect means the intensity of the stripes is constant. Therefore it preserves 

the brightness pattern near the boundaries, these bands are called as machband 

effect. 

 

10)The hue of a perceived color depends on the adoption of the viewer. For example, 

the American Flag will not immediately appear red, white, and blue of the viewer 

has been subjected to high intensity red light before viewing the flag. The color of 

the flag will appear to shift in hue toward the red component cyan. 

 

by 

S. Chandra Prakash, 

B.Tech. Biomedical Engg (BVRIT), 

Hyderabad, Telangana, India. 

swamychandraprakash@gmail.com  

 

Session 30 PCR 
 

1) What is PCR 

2)  Explain the difference between kpcr and Qpcr 

3) Explain why Viral load 

4) What are the three process involved in during PCR 

5) Application of PCR 

6) What are the factors which can affect viral load measurement. 

7) What is annealing 

8) What is DNA denaturing 

9) What is the function of Magnetic beds during pcr 

10)  What are the primers. 

 

Prepared by 

Eng Alhaji Kirundwa 

Tanzania 

+255 652 098 095 

allyramadhani04@gmail.com  

 

 

Answers:  

  

1) Polymerase chain reaction (PCR) is a technique used in molecular biology to 

amplify a single copy or a few copies of a segment of DNA across several orders of 

magnitude, generating thousands to millions of copies of a particular DNA 

sequence. 

mailto:swamychandraprakash@gmail.com
mailto:allyramadhani04@gmail.com
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2) 

1.QPCR and RT-PCR are both used in biotechnology and used for the production of 

multiple copies of DNA. 

2.RT-PCR is used to amplify the reversed transcription of the DNA code. QPCR 

measures the amplification. 

3.RT-PCR is for amplification, qPCR is for quantification. 

4.QPCR is quantitative in nature while RT-PCR is not. 

 

3) 

A viral load test is a lab test that measures the number of HIV virus particles in a 

milliliter of your blood. These particles are called ‚copies.‛ … ART can’t cure HIV, 

but it can help you live a longer, healthier life and reduce your risk of HIV 

transmission. 

 

4) 

Following sample preparation, the three-step PCR process is initiated. 

1. Separating the Target DNA—Denaturation. 

 

2. Binding Primers to the DNA Sequence—Annealing. 

 

3.Making a Copy—Extension. 

 

5) 

The polymerase chain reaction has been elaborated in many ways since its 

introduction and is now commonly used for a wide variety of applications including 

genotyping, cloning, mutation detection, sequencing, microarrays, forensics, and 

paternity testing. Typically, a PCR is a three-step reaction. 

 

6) 

Different test methods often give different results for the same patient sample. To be 

comparable the same test method (Target amplification, probe specific amplification, 

or signal amplification) should be used each time a patient specimen is run. Ideally 

patient testing should be conducted at the same medical laboratory, using the same 

viral load test and analyzer. Time of day, fatigue, and stress can also affect viral load 

values. Recent immunizations or infections can affect the viral load test. Testing 

should be postponed for at least four weeks after an immunization or infection. 

 

7) 

Annealing, in genetics, means for complementary sequences of single-stranded DNA 

or RNA to pair by hydrogen bonds to form a double-stranded polynucleotide. The 

term is often used to describe the binding of a DNA probe, or the binding of a 

primer to a DNA strand during a polymerase chain reaction. 
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8) 

The process of breaking a double-stranded DNA into single strands is known as 

DNA denaturation, or DNA melting. The temperature at which the DNA strands are 

half denatured, meaning half double-stranded, half single-stranded, is called the 

melting temperature(Tm). 

 

9) 

Particles having a magnetic charge may be removed by using a permanent magnet 

in the application of a magnetic field. Often, magnetic carriers with immobilized 

affinity ligands or prepared from biopolymer showing affinity to the target nucleic 

acid are used for the isolation process. For example, magnetic particles that are 

produced from different synthetic polymers, biopolymers, porous glass or magnetic 

particles based on inorganic magnetic materials such as surface-modified iron oxide. 

Materials with a large surface area are preferred to be used in the binding of nucleic 

acids. Magnetic particulate materials such as beads are more preferable to be a 

support in isolation process because of their larger binding capacity. 

 

10) 

A primer is a short strand of RNA or DNA (generally about 18-22 bases) that serves 

as a starting point for DNA synthesis. It is required for DNA replication because the 

enzymes that catalyze this process, DNA polymerases, can only add new nucleotides 

to an existing strand of DNA. 

 

By 

Asheem Mishra 

2nd yr. 

SGSITS, Indore 

India 

asheemmishra99@gmail.com  

 

 

1) 

PCR refers to the Polymerase Chain Reaction. it is used to amplify single or . more 

copies of segment across DNA . It was discovered by Sir Kary Mullis. 

 

2) 

Real time PCR or quantitative PCR refers to monitoring the sequence going under 

the process. 

It gives real time output. 

 

3) 

mailto:asheemmishra99@gmail.com
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Viral load is a numerical expression of the quantity of virus present in a given 

volume. 

 

4) 

 1. Exponential amplification.- it amplifies the segment with a very high speed 

2. Leveling off stage- the level of amplification is little bit decreased. 

3. Plateau-it stops the flow of Enzyme and reagent. 

 

5) 

1. genetic testing. 

2. tissue typing . 

3. DNA finger printing. 

4. Forms of cancer. Oncology. 

5. research applications 

 

6) 

Time , fatigue, Analyser, Stress , immunization , infections are the factors affecting 

the viral load measurement. 

 

7) 

 Annealing relates to the joining our pairing of hydrogen bonds to form double 

stranded DNA from two single stranded DNA. 

 

8) 

DNA denaturing is opposite of Annealing, relates to melting of double stranded 

DNA into two single stranded molecules. 

 

9) 

 it is used for coupling of various bio reactive molecules by the magnetic field 

generated. 

 

10) primers are short strand of DNA or Rna that serves as starting point of DNA 

amplification. 

 

Yash Gajanan Tiknayat 

final year Biomedical 

D.B.N.C.O.E.T, India 

yashtiknayat2012@gmail.com  
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1- Polymerase Chain Reaction 

Is a technique used in molecular biology to make millions of copies of a particular 

section of DNA. 

 

2- The key aspect differentiating kPCR from qPCR methodologies is that target copy 

number is determined from the fractional cycle at which a threshold amount of 

amplicon DNA is reached (threshold cycle or Ct), set at a point where amplicon 

DNA just becomes detectable, but is still within the exponential phase of the 

amplification 

 

3- Viral load for measure the number of virus particles in a milliliter of your blood 

 

4- Denaturation, annealing and elongation 

 

5- The PCR ‘s technique have a lot of application in virology with the detection and 

characterization of viral nucleic acids. Methods such as PCR enable the amplification 

of specific regions of interest. Technological improvements in the detection systems 

of gene sequences provide a complete viral characterization, determining the 

subtype, genotype, variation, mutation and standards of genotypic resistance of 

these viruses . The recent development of Real-Time PCR has facilitated the 

detection and amplification of PCR products. This method is useful in quantifying a 

larger range of sequences of viral nucleic acids than most quantitative methods. 

Moreover, the qualitative detection also is possible. Quantification and qualification 

are carried out automatically. 

 

6- Load Cell Accuracy (Non-Repeatability, Temperature Effects, Nonlinearity), Load 

Factors 

(Inaccuracies in weighing systems can result from the loads themselves, as well as 

the way the load is applied and supported), Environmental Factors (Wind Loading, 

Vibration, Pressure Differentials), Interference (Moisture, Temperature) 

 

7- Annealing Is the second step of pcr reaction, the reaction temperature is lowered 

to 50–65 °C (122–149 °F) for 20–40 seconds, allowing annealing of the primers to each 

of the single-stranded DNA templates. Two different primers are typically included 

in the reaction mixture: one for each of the two single-stranded complements 

containing the target region. The primers are single-stranded sequences themselves, 

but are much shorter than the length of the target region, complementing only very 

short sequences at the 3′ end of each strand. 

 

8- Denaturation is the first regular cycling event and consists of heating the reaction 

chamber to 94–98 °C (201–208 °F) for 20–30 seconds. This causes DNA melting, or 

denaturation, of the double-stranded DNA template by breaking the hydrogen 

bonds between complementary bases, yielding two single-stranded DNA molecules 
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9- Link the primer to the paramagnetic bead 

 

10- A primer is a short strand of RNA or DNA that serves as a starting point for 

DNA synthesis. 

 

By 

Claude Valery EWONDO BILOA, Cameroon – Africa, 

Biomedical’s ingeneer 

 

Session 31: Electrocardiogram 
 

1)  What is ECG? 

2) What are the types of lead systems available to record ECG? 

3)  Describe the pathway for electrical potential conduction? 

4)  Describe the blood flow pathway? 

5) What are the amplitude of ECG Waveform? 

6)  How diagnosis can be done using ECG waveforms? 

7) What are the types of heart blocks? 

8) What are the Components of ECG machine? 

9) What is sensitivity of a machine? 

10)  What is the use of standby mode in ECG machine? 

 

Prepared by 

S. Subashree 

BME 3rd year 

Rajiv Gandhi college of engineering and technology Pondicherry. 

subashrees29@gmail.com  

 

 

Answers: 

 

1)  ECG i.e, Electrocardiography is the graphical representation of the events 

occurred during a cardiac cycle. 

 

2) There are two types of lead systems — 

 

1. Unipolar- It consists of 3 limb leads 

avR ,avL, avF 

and 

6 chest leads 

mailto:subashrees29@gmail.com
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2. Bipolar- It consists of 3 limb leads. 

 

Lead I 

Lead II 

Lead III 

 

3) 1. The sino atrial node i.e, Natural pacemaker generates electrical impulses 

with the help of action potential taking place in the cells. 

 

2. The electrical impulses helps in contraction of the atrial chambers. 

 

3. The AV node i.e, AtrioVentricular node located on the AtrioVentricular septum 

receives the electrical impulses from the S.A node. 

 

4. It helps in contraction of both ventricles , bundle of his, Purkinje fibres. 

 

4) Blood flow pathway 

 

1. Superior venacavae and inferior venacavae. 

2. Right atrium. 

3. Right ventricle through tricuspid valve. 

4. Into lungs for purification by pulmonary aorta. 

5. into left atrium through pulmonary veins. 

6. left ventricle through bicuspid valve. 

7. To the body parts through systemic aorta. 

 

5) Amplitude 

 

p wave- 0.25mV 

q wave-0.40mV 

r wave- 1.60mV 

t wave- 0.1 to 0.5mV 

 

6) Through the R-R interval heart rate can be measured responsible for 

bradycardia and tachycardia conditions. 

if P-R interval is greater than 0.2 sec,it may suggest blockages. 

 

7)  Blockages related to the AV node. 

valves blockages. 

vessels blockages. 

 

8)  Amplifiers for boosting strength of the signal. 
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Lead selector switch 

power supply 

Motor. 

Pen . 

 

9) Sensitivity relates to the the ratio of output with the given input. 

 

10)  Standby mode is used when the lead or electrodes are not connected 

properly. It is also used as low power mode when compared with general supply. 

Prepared by- 

 

Yash Gajanan Tiknayat 

Final year Biomedical 

D.B.N.C.O.E.T., India 

 

yashtiknayat2012@gmail.com  

 

 

 

1) ECG stands Electro cardio Gram, the output called electrocardiograph 

2) Its measure electrical activity of heart 

3)  components are i) input bio signals by lead wires from body ii) that singles 

amplifier and processing by Microcontroller iii) Final output by printer i.e., thermal 

printer 

4) Analysis done by amplitude (peak wave from, QRS analysis , etc.) 

P wave: Atrial depolarisation 

QRS: ventricular depolarisation 

T: Repolarisation of Ventricular 

5) Coronary Artery Blockage 

Myocardial Infarction 

Atrial Fibrillation 

Ventricular Trachycardia 

Ventricular Fibrillation 

Standby mode for saving battery backup 

6) We can get ECG from 3laed 5lead 10lead ECG cables and generally 3/5lead used 

for patient monitor 10 lead for ECG machine 

12 wave froms : 

Limbleads bipolar :I II III limb leads Unipolar: Avr, Avl, Avf and chest: 

V1.V2.V3.V4.V5.V6 

 

Thank you for remembering my review 

Rajendra Prasad 

mailto:yashtiknayat2012@gmail.com
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Biomedical 

Karimnagar 

 

 

1) 

It is the study of electrical activity of heart muscles. It is otherwise known as EKG 

(Electrokardiogram) 

 

ECG Waveforms are recorded with the help of leads attached to the chest. 

 

2) 

● Unipolar limb lead system 

● Bipolar limb lead system 

● Frank lead system 

● Chest lead system 

 

3) 

SA node>>>>AV node>>>>Bundle of HIS>>>>Purkinji fibres 

 

4) 

~Right Atrium receives impure blood from veins. 

~Right Atrium to Right ventricles. 

~Right ventricles to lungs for purification. 

~After purification Purified oxygen rich blood from lungs to left Atrium. 

~Left Atrium to left ventricle. 

~Left ventricle to other parts of body through Aorta. 

 

5) 

☆P wave-0.25 mv 

☆R wave & QRS complex -1.60mv 

☆T wave-0.1 to 0.5 mv 

☆U wave- < 0.1 mv 

 

6) 

PQ segment greater than 0.22sec — First degree of AV BLOCK 

QRS COMPLEX greater than 0.1 sec– BUNDLE BLOCK 

ST segmented elevated — MYOCARDIAL INFARCTION 

ST segment depressed and negative T wave — CORONARY INSUFFICIENCY 

 

7) 

1st 2nd 3rd degree of AV BLOCK. 
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• Adams stroke attack 

• Bundle block 

• Atrial and ventricular fibrillation. 

 

These can be identified with the help of ECG waveforms. 

 

8) 

ECG electrodes 

Lead selector 

Preamplifier 

Power amplifier 

Bridge output circuit 

Frequency selective feedback network 

Auxiliary circuits 

Chart transport motor 

Pen motor 

 

9) 

The immediate response of a machine when it senses the input. 

 

The sensitivity rate of ECG is 10 mm/mv. 

 

10) 

It is used to adjust or set gain value and baseline position in graph. 

 

Preapred by 

S.Subashree 

Rajv Gandhi college of engineering and technology Puducherry. 

subashrees29@gmail.com  

 

 

 

1)  ECG is an electrocardiogram is a medical examination that studies the 

electrical activity of the heart. ‚It also makes it possible to look for signs of overload 

of the heart (at the level of the ventricles and atria), or to see if there are signs of 

myocardial suffering. 

 

2) Simple 3 electrode bipolar monitoring, Common five electrode monitoring, 

Mason-Likar 10 electrode 12 lead monitoring, Lund lead system, Computerized 

regeneration of 12 leads from reduced lead set, EASI lead system, Lewis lead and 

modified Lewis lead, Fontaine leads (Fontaine bipolar precordial lead ECG), 
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Modified limb lead system for atrial repolarization wave, Neonatal and pediatric 

ECG monitoring. 

 

3) The electrical conduction system of the heart transmits signals generated 

usually by the sinoatrial node to cause contraction of the heart muscle. The 

pacemaking signal generated in the sinoatrial node travels through the right atrium 

to the atrioventricular node, along the Bundle of His and through bundle branches to 

cause contraction of the heart muscle. This signal stimulates contraction first of the 

right and left atrium, and then the right and left ventricles. This process allows blood 

to be pumped throughout the body. The conduction system consists of specialized 

heart muscle cells, and is situated within the myocardium. There is a skeleton of 

fibrous tissue that surrounds the conduction system which can be seen on an ECG. 

 

4)  Blood enters the right atrium through the superior and inferior venae cavae, 

flows through the right AV (tricuspid) valve, Enters the right ventricle, The right 

ventricle pumps the blood through the pulmonary (semilunar) valve, Blood enters 

the pulmonary trunk, which divides to carry blood to the lungs, Blood returns from 

the lungs through the pulmonary veins, enters the left atrium and flows through the 

left AV (mitral) valve, Blood flows into the left ventricle, The left ventricle pumps the 

blood through the aortic (semilunar) valve, Body flows into the aorta, which carries 

blood into the systemic circuit 

 

5) amplitude < 2.5 mm 

 

6) By observing and interpreting the trace of the pulses on the graph 

 

7)  They are three types of heart block, first degree, second degree, and third 

degree 

 

8)  Electrodes, Amplifiers, Connecting wires, output 

 

9) The sensitivity is the detection limit for a certain ‚signal‛ / ‚background noise 

 

10) The advantage of the standby mode on an ECG machine has been to maintain the 

sensitivity of the electrodes. 

 

By 

Claude Valery BILOA EWONDO, 

Biomedical’s ingeneer 

Cameroon – AFRICA, 
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Session 32: Spectrophotometer 
  

 

1) What is a spectrophotometer in line with chemical analysis; give its use? 

2) Define absorption, emission, fluorescence, transmittance and Reman effect as 

may be found in spectrophotometric analysis. 

3) What basic principle do spectrophotometer devices use (Include sensors in 

your answer)? 

4) Give the three common methods of spectrophotometric analysis of for 

example determining the concentration of bilirubin. 

5) Give at least five major parts of a spectrophotometer and give their functions. 

6) What are the advantages and disadvantages of photomultiplier tubes in 

spectrophotometry? 

7) What could be the limitations of using beer lambert’s law in 

spectrophotometic analysis? 

8)  Give at least five preventive maintainance procedures that can be performed 

on a spectrophotometer. 

9) Why is it recommended to use a single cuvette for repeatitive measurements 

of a series of specimen? 

 

By 

Biah grace 

Biomedical Engineer 

Cameroon 

 

 

Answers: 

 

1)   

Spectrophotometer measures a light beam’s intensity as a function of its wavelength 

through a test sample. 

It is used for measurement of transmittance or reflectance of solutions. 

 

2)  

Absorption is the process that consumes a photon and puts the atom in an excited 

state. 

 

Emission is that creates photon and takes the atom in ground state. 

 

Transmittance is the effectiveness in transmitting radiant energy. 

Change in wavelength of light that occurs when a beam is deflected by molecule. Sir 

C.V. Raman discovered so named as Raman effect. 
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3)  

The basic principle is that each compound absorbs or transmits light over a certain 

range of length. 

photo multiplier tube. 

 

4)  Enzymatic 

diazo, 

Evelyn Method. 

 

5) A light source. 

collimator -which passes the light to a monochromator. 

monochromator- it passes a single color wavelength. 

cuvette- sample is placed in it. 

pmt- it strengthens the light particles reflected from the sample. 

 

6)  

1. Sensitivity 

2. able to multiply light particles. 

3. low response time. 

 

1. intense light damages. 

2. need high power supply 

 

7)   

Doesn’t work properly with poly chromatic source of radiation. 

 

8) 

1. Cleaning. 

2. lubrication. 

3. inspection. 

4. Minimize the down time. 

5. Replacement of wear and tear parts. 

6. replacement of pump oil. 

 

9) It may give high precision during the process. 

 

Prepared by- 

Yash Gajanan Tiknayat 

D.B.N.C.O.E.T., India 

 

yashtiknayat2012@gmail.com  
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Session 33: Phonocardiography 

1) What is phonocardiograhy? 

2) What are the sounds recorded by PCG? 

3)  What are the classifications of heart sounds? 

4)  What are the physical characteristics of heart sound? 

5) What is heart murmur? 

6)  What are the characteristics of heart murmur? 

7) What are the Components of PCG? 

8) What are different areas of PCG microphone placement? 

9)  What are the types of microphone used? 

10) What are the special applications of PCG? 

Prepared by 

S. Subashree 

Rajiv Gandhi College of Engineering and Technology 

Puducherry, India 

subashrees29@gmail.com  

 

Answers:  

1) The technique used for recording sounds connected with the pumping action of 

the heart. 

2) sounds related to the pumping heart. 

3)  

1. Mitral and tricuspid valve closure. 

2. Aortic and pulmonary valve closure. 

3. Ventricular filling. 

4. Atria contract. 

 

4) Total frequency of heart sound is above 100Hz and duration is approximately 

200ms. 

The first two sounds are of high intensity and audible whereas, the third and fourth 

sound are lower intensity and are inaudible. 

5) The sound produced when blood flow across one of the abnormal heart valves . 

6)   

Timing- systolic or diastolic murmur. 

Radiation-The amount of sound heart radiates. 

Intensity -intensity of sound of heart murmur. 
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pitch-the sound is low or high. 

 

7)  

1. Microphone 

2. Amplifier. 

3. Stethoscope. 

 

8) 

1. Aortic area. 

2. Pulmonary area. 

3. Tricuspid area. 

 

9)  

 1. Contact microphone. 

2. Air coupled microphone. 

3. Crystal microphone. 

4. Dynamic microphone. 

 

10)  

1. Foetal PCG 

2. Oesophageal PCG. 

3. Tracheal PCG. 

prepared by- 

Yash Gajanan Tiknayat 

Final year Biomedical 

D.B.N.C.O.E.T.., India 

yashtiknayat2012@gmail.com  

 

1) The technique used for recording sounds connected with the pumping action of 

the heart. 

 

2) sounds related to the pumping heart. 

 

3)  

1. Mitral and tricuspid valve closure. 

2 . Aortic and pulmonary valve closure. 

3. Ventricular filling. 

4. Atria contract. 

 

7)   

1. Microphone 

2. Stethoscope 
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8)  

1. Aortic area 

2. Pulmonary area 

3. Tricuspid area 

 

9)  

1. Contact microphone 

2. Dynamic microphone 

 

 

1) Method of Graphic record of heart sound is called phonocardiography which 

is recorded using Phono catheter. 

 

2) Heart sound 

Heart murmurs 

 

3) Valve closure sounds 

ventricular filling sounds 

Valve opening sounds 

Extra cardiac sounds 

 

4)  Frequency 

Amplitude 

Quality 

 

5) Sound related to non-laminar blood flow in heart and blood vessels. 

 

6) Noisy 

longer duration 

high frequency component 

 

7)  Microphone 

Phono amplifier 

Filter 

ECG electrode 

ECG amplifier 

Display unit 

 

8) Aortic area 

Tricuspid area 

Pulmonary area 
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Mitral area 

 

9) Condensor micro phone 

moving coil 

piezoelectric Crystal 

carbon microphone 

 

10) Fetal PCG 

Esophageal PCG 

Tracheal PCG 

 

Preapred by : 

S.Subashree 

Rajv Gandhi college of engineering and technology Puducherry. 

subashrees29@gmail.com  

 

Session 34 – Topic: ESU 

1) What is ESU and its principle? 

2) What is the difference between electrocautery and electrosurgery? 

3) What type of frequency is used and its range ? 

4) How much power is delivered for cutting and coagulation? 

5) What are the different techniques used in it? 

6) What type of electrodes are used in ESU ? 

7) What is the importance of using a patient safety pad? 

8) What are different modes performed in ESU? 

9) Mention the safety ascepts of ESU? 

 

Prepared by 

P. Prasanna lakshmi 

BME 3rd year 

BVRIT Hyderabad 

 

Answers: 

 
1) Electrosurgical Unit works on the principle of Radio frequency. It is used for 

making incisions in tissues. 

2) Electrocautry works on the principle of Electrical energy. 

 

it can be harmful as it can burn the tissues. 

up to 400℃ 
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Electrosurgical Unit works on radio frequency 

No harm 

 

3) Radio frequency is used. Ranges from 500kHz to 5 MHz 

 

4) 200V 

 

5)  

 Cutting 

Coagulation 

Fulguration 

 

6) Unipolar- An active electrode and dispersive electrode 

 

bipolar – Two active electrodes. 

 

7) To prevent unintended harm. 

 

8) Cutting 

coagulation 

Fulguration 

 

9) Safety pads 

Grounding of the equipment. 

 

 

Prepared by- 

Yash Gajanan Tiknayat 

Final year Biomedical 

D.B.N.C.O.E.T..,India 

yashtiknayat2012@gmail.com  

 

Session 35 – Topic: Telepathology 

1) What is telepathology? 

2) What are the three main categories of telepathology? 

3)  What are the uses of telepathology? 

4) What is static image based system? 

5) What is virtual slide system? 

6) What is real time system? 
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7) What are the special requirements for telepathology delivery system? 

8) What are the components of telepathology? 

9) What are the applications of telepathology? 

 

By: 

S. Subashree 

Rajiv Gandhi college of engineering and technology 

Puducherry 

 

subashrees29@gmail.com  

 

Answers: 

 
1) Telepathology is the practice of pathology at distance. It is different term than 

telepathy . 

 

The term was coined by Ronald S. Weinstein. 

 

2)  

1. Static based 

2. Real time system 

3. Virtual slide. 

 

3) It is used for communication of pathology data at a distance. 

It is also used for qualitative assessment. 

 

4) It is a category which gives imaging system into field evaluation with a 

microscope. 

It is least used technique compared to other two. 

 

5) This imaging system uses the automated digital slide scanners. It is generally 

used technique. 

 

6) Real time system is used for live imaging. 

It is mainly used for Local Area Network LANs. 

 

7) A Good communication linkage between the remote site and patient. 

 

8)  

1. A well-equipped microscope with a video camera. 

2. A pathologist workstation. 
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9) It can be applied for the specialists department like Renal , Neuro, Dermatology. 

 

Prepared by- 

Yash Gajanan Tiknayat 

Final year Biomedical 

D.B.N.C.O.E.T., India 

yashtiknayat2012@gmail.com 

 

1) it is the practice of medical diagnosis facilitated by digital transmission of 

pathology data. 

 

2) categories 

— static image based system 

— real time system 

— virtual slide system 

 

3) uses 

— diagnosis of frozen section specimens 

— primary histopathology diagnosis 

— second opinion diagnosis 

— education and research 

 

4) static image system have the benefit of being the most reasonably priced and 

usable system. They are only able to capture a selected subset of microscopic fields 

for off site evaluation. 

 

5) virtual slide system utilize automated digital slide scanner that create a digital 

image file of an entire glass slide .This file is stored on a computer server and can b 

navigated at a distance over Internet 

 

6) consultant with real time system actively operates a robotically controlled 

motorized microscope located at a distant side. 

 

7) requirement 

— multimedia data base 

— colour images of sufficient resolution 

— interactive control of colour 

— controlled sampling 

— security and confidentiality tools 

 

8) components 
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— a work station equipped with a high resolution vedio camera attached to a remote 

controlled light microscope 

— a pathologist work station incorporating control for manipulating the robotic 

microscope as well as high resolution vedio monitor 

— a telecommunication link 

 

9) application 

— diagnostic 

— routine diagnosis for remote sites 

— consultation 

— teleconferences and education 

 

Sadaf Perveen 

perveensadaf@gmail.com  
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