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What Is Installation  

 

 

Installation is the process of putting something 
in a position so it can work properly. 



What is Calibration   

Instrument calibration is one of the primary 
processes used to maintain instrument accuracy. 
Calibration is the process of configuring an 
instrument to provide a result for a sample 
within an acceptable range. Eliminating or 
minimizing factors that cause inaccurate 
measurements is a fundamental aspect of 
instrumentation design. 



Maintenance  

The Oxford English Dictionary defines 
maintenance as: The action or process of 
preserving (an object, activity etc.). 
Unfortunately, to many in industry, maintenance 
has become synonymous with "fixing things" 
when they break rather than preserving them in 
a functional state. 



Routine maintenance  

Routine maintenance focuses more on general 
inspection and cleaning. Preventive 
maintenance targets specific areas or 
components, such as belts and bearings.. 



Preventive maintenance  

 

 

Preventive maintenance is more skill-intensive 
and time-consuming, involving more detailed 
inspection and repair work  



basic strategy of Biomedical 
equipment maintenance 

The different approaches: reactive, preventive 
and predictive maintenance. There are three 
basic strategies for equipment maintenance, 
and understanding these approaches is of 
particular value with something as critical as 
medical device management 



types of biomedical equipment 
maintenance 

There are different types of medical equipment 
maintenance management:  

1.reactive maintenance,  

2.proactive, and  

3.predictive maintenance.  



Maintenance Requirements 

1.Hard-time maintenance requirements: 

2.Condition-monitoring maintenance 
requirements:  

3.On-condition maintenance requirements  



servicing tools and devices of 
biomedical equipment 

 Activity monitoring devices. 

 Axial-torsional testing systems. 

 Opto-electronic electrogoniometers. 

 Patient monitoring testing devices. 

 Polygraph recorders. 

 Torsiometers. 

 Two-point discriminators. 

 



• Understand Radiology and Imaging 
Equipment  



X-RAYS 

The frequency of x-rays as approximately  

1020 Hz and its wave length is approximately 

0.01 to 10 nanometer. 

 
 It consist of high vacuum tube with a heater,  

cathode and anode, vacuum tube, a large DC  

voltage is used between cathode and anode of  

x-rays tube. 



HOW IT PRODUCED 

When heater is on and very high  

anode to cathode voltage is applied  

the electron emits from cathode and  

travel toward the anode with very  

high Velocity. 

 

 This beam of electron strike the  

metal anode such speed that new  

rays are made from the slanting  

surface of the anode. 

 These rays are x-rays, seem to 

the bounce sideways out thought  

well of the tube. 



BLOCK DIAGRAM 



Magnetic resonance imaging

 (MRI) 

 



Magnetic resonance imaging (MRI) makes use of the  

magnetic properties of certain atomic nuclei. 

 The hydrogen nuclei behave like compass needles  

that are partially aligned by a strong magnetic field in  

the scanner. 

 

 
MRI does not involve radioactivity or ionising radiation.  

The frequencies used (typically 40-130 MHz) are in the  

normal radiofrequency range, and there are no adverse  

health effects. 



Advantages: 

MRI is particularly useful for the scanning and detection of  

abnormalities in soft tissue structures in the body 

 

 There is no involvement of any kind of radiations in the  

MRI. 

 

MRI scan can provide information about the blood 

circulation throughout the body and blood vessels. 



Disadvantages: 

MRI scan is done in an enclosed space, i.e. fearful of  

being in a closely enclosed surface, are facing  

problems with MRI to be done. 

 

MRI scans involve really loud noises while  

processing because they involve a really high amount  

of electric current supply. 

 

MRI scanners are usually expensive. 



COMPUTERIZED TOMOGRAPHY 

 A 'computerized tomography' (CT) uses a  

computer that takes data from several X-  

ray images of structures inside a human's  

or animal's body and converts them into  

pictures on a monitor. 



WORKING 

 A CT scanner emits a series of narrow beams  

through the human body as it moves through an  

arc. 

 
 Inside the CT scanner there is an X-ray detector  

which can see hundreds of different levels of  

density. It can see tissues inside a solid organ. This  

data is transmitted to a computer, which builds up a  

3D cross-sectional picture of the part of the body  

and displays it on the screen. 



ADVANTAGES 

Quick and painless 

 

Can help diagnose and guide treatment for a wider  

range of conditions than plain X-rays 

 

Can detect or exclude the presence of more  

serious problems 

 

DISADVANTAGES 

 Small increased risk of cancer in future from exposure  

to ionising radiation. 

 Uses higher doses of radiation, so the risks (while still  

small) are in general greater than other imaging types 





ইসিজি মেসিনের ব্যব্হার 

ক ান ঴ার্ট঄য কযাগী ফা 

ক ান ভুভূলু ঄ কযাগীয 

঴ার্ট঄য  াম ঄ াযীতা ও 

঴ার্ট঄য ফত঄ভান অফস্থা 

঩ম ঄র্ফক্ষণ  র্য 

঴ার্ট঄য কযাগ ননণ ঄র্েয 

জনয ইন঳জজ কভন঱ন 

ফযফ঴ায  যা ঴ে। 

 



ইসিজি মেসিনের গঠে 

নিত্রঃ ইন঳জজ কভন঱র্নয ব্ল  ডাোগ্রাভ 



ইসিজি মেসিে এর তূ্রটি ও িেিযাব্সি 

1.ইর্রর্রাড ঳ংর্মাগ ঳ভ঳যা, প্রাথনভ  ফযথ ঄তায 

঩র্েন্টগুনরয ভর্ধয এ টট ঴র দুফ ঄র ইর্রর্রাড 
কমাগার্মাগ। 

2. তার্যয এফং নরড ঳ংর্মাগ ফযথ ঄তা। 

3. ঳ংর্ ত গ্র঴ণ এফং প্রজিো যণ ঳ভ঳যা। 

4. ঳ফ্টওেযায ঳ভ঳যা এফং িভাঙ্কন তূ্রটট । 

5. ঩াওোয ঳াপ্লাই এফং ফযাটানযয ঳ভ঳যা। 



ইসিজি মেসিে এর ত্রূটি ও িেিযাব্সির িোধাে 

1. ইর্রর্রাড ঳ংর্মাগ ঳ভ঳যা, প্রাথনভ  ফযথ ঄তায 

঩র্েন্টগুনরয ভর্ধয এ টট ঴র দুফ ঄র ইর্রর্রাড 
কমাগার্মাগ। 

 

2. তার্যয এফং নরড ঳ংর্মাগ ফযথ ঄তা। 

 

3. ঳ংর্ ত গ্র঴ণ এফং প্রজিো যণ ঳ভ঳যা। 

 

4. ঳ফ্টওেযায ঳ভ঳যা এফং িভাঙ্কন তূ্রটট । 

 

5. ঩াওোয ঳াপ্লাই এফং ফযাটানযয ঳ভ঳যা। 



ইসিজি মেসিে এর রক্ষণানব্ক্ষে 

• ইন঳জজ কয নড঄ং প্রনতটট নদন ঩র্য ইর্র র্রাড ঩নযষ্কায যাখুন। তাভায খাদ কথর্  ততনয 
ইর্র র্রার্ডয জং থা র্র, জং দাগটট ঳ূক্ষ্ম ঳যান্ডর্঩঩ায নদর্ে ননজিহ্ন  যা কমর্ত ঩ার্য এফং 
তায঩র্য ঩রৃ্েয নস্থনত঱ীর নপল্ম গঠর্নয জনয যাতাযানত রফণাক্ততায ভর্ধয ননভজ্জিত  যা 
কমর্ত ঩ার্য। কযৌ঩য-ধাতু঩ট্টাফতৃ ইর্র র্রাডটট জর নদর্ে ধুর্ে কপরা মাে এফং কযৌ঩য কপ্লট 
স্তযটট খনন  যা এ঵ার্ত শু র্না শুন র্ে মাে। 

• ঳ী঳া তার্যয ভূর তার্যয ফা ঢার বাঙ্গা এফং ক্ষনত ঳঴জ, উবে প্রার্ে নফর্঱লত ঳ংমুক্ত 
 াছা ানছ, টানা ফা ঩া ার্না না। ঳ংগ্র঴  যায ঳ভে, এটট অতযনধ  নফ ৃনত ফা তীক্্ষণ ক াণ 
বাাঁজ এ঵ার্নায জনয ফ঵ ফযা঳ নযং ফা স্থনগতার্দর্঱ ততনয  যা উনিত। 

• এন঳ এফং নডন঳ ইন঳জজ কভন঱ন ফযাটানয জীফন দীঘ ঄তয  যায ঳ভে িাজ঄  যা উনিত। 

• ইন঳জজ কভন঱ন উচ্চ তা঩ভাত্রা, ঳ূম ঄, আর্দ্঄তা, ধুর্রা ফা প্রবাফ এ঵ার্না উনিত, এফং ধুর্রা  বায 
আফযণ। 

• ধুর্রা অ঩঳াযণ, dehumidification এফং ঩নযদ঱ ঄ন জনয প্রনত ছে ভা঳  বায খুরুন। কভন঱র্নয 
নবতর্যয শুষ্কতা ননজিত  যায জনয কফাড঄ কথর্  ধুর্রাটট ঳যান, আর্দ্঄তা ফা ধূনর ণা দ্বাযা ঳ষৃ্ট 
কছাট ঳ান ঄টগুনর এন঵র্ে িরুন এফং কফাড঄র্  ক্ষনত য  রুন। 

• তফদুযনত  মন্ত্র যক্ষণার্ফক্ষণ নফবাগ দ্বাযা ইর্রর্রা ানড঄ওগ্রার্পয ননেনভত ননেনভত ঩যীক্ষা  যা 
঴ে। গযভ  রভ কয নড঄ং ইর্র র ানড঄র্োগ্রাপ কয নড঄ং  াগজ এফং  াগজ নপড গনত তা঩ 
঳ংর্ফদন঱ীরতা অনুমােী গযভ  রভ িা঩ এফং তা঩ভাত্রা ঳াভঞ্জ঳য  যা 
উনিত। Electrocardiographs প্রােই ফযফ঴ার্য ঴স্তনননভ ঄ত এফং ফযাঘাত আর্ছ। গুরুতয কক্ষর্ত্র, 
তাযা ইন঳জজ স্বাবানফ  কর঳ প্রবানফত  যর্ফ এফং ঳ভে কি   যা উনিত। 

 



What are the equipment in OT? 
 

 

• In the operating theatre, various equipment is 
employed, including surgical tables, lighting 
systems, an aesthesia machines, monitoring 
devices, endoscopic instruments, 
microscopes, and electrosurgical units. 

 









OT Light 



Uses of OT Light 



Cont. 



Cont. 



Troubleshooting of OT Light 



Design of OT Light 





• What is the principle of an electrolyte analyzer 
machine? 

• Electrolyte analyzers typically employ 
electrochemical sensors, such as ion-selective 
electrodes (ISEs), to detect specific ions in the 
sample. These sensors work based on the 
principles of electrochemistry and ion 
exchange. 

 



• Water and electrolytes are administered as 
oral rehydration solution (ORS) to replace 
existing losses (the deficit is replaced quickly 
over 3-4 hours) Maintenance phase: This 
includes both replacement of ongoing fluid 
and electrolyte losses and adequate dietary 
intake. 





What is the instrument for respiratory? 
  

• In a spirometry test, while you are sitting, you 
breathe into a mouthpiece that is connected 
to an instrument called a spirometer. The 
spirometer records the amount and the rate 
of air that you breathe in and out over a 
period of time. When standing, some numbers 
might be slightly different. 

 



Maintenance of Nebulizer Machine 

• Your nebulizer will also need a thorough 
cleaning once a week. Soak the mouthpiece or 
mask, top piece, and medicine cup in a white 
vinegar and water solution for 30 minutes, or 
as recommended by your device 
manufacturer. After 30 minutes, rinse and air-
dry in a cool, dry place. 



• It can be time-consuming to clean and 
maintain your machine, so you'll need to build 
this into your routine. It's important to clean 
and dry your nebuliser thoroughly every day if 
you use one regularly. You should not wash 
the tubing that connects the nebuliser to the 
chamber – only the mask and chamber need 
washing. 



Troublehooting of Nebulizer 

• If the nebulizer compressor is not 
working, check your power source. Make sure 
the plug is firmly inserted in the outlet. If you 
have a portable nebulizer, check the batteries 
to make sure they have a charge or if they 
need to be replaced. Nebulizers rarely have 
issues with their compressors. 



Nebulizer Machine 



What are the complications of 
Nebulisation? 

  

• The most common side effects of nebulizer 
treatment are rapid heartbeat, jitteriness and 
anxiety. Less frequent side effects may include 
headache, nausea, vomiting or throat 
irritation. Serious reactions to nebulizer 
treatment are also possible and should be 
immediately reported to the prescribing 
physician. 

 







What is the maintenance on a 

CPAP machine? 
 

CPAP Components Frequency of Cleaning 

Hose 
Dry after each use and clean 
every week 

Mask cushions After each use 

Nose pillows After each use 

Mask Every two days 

 

How Often You Should Clean Your CPAP Equipment 

 



• Most CPAP machines have filters that should 
be replaced on a regular basis. Disposable 
filters are the most common and should be 
replaced every two weeks, while reusable 
filters should be washed every two weeks and 
replaced every three months. 



CPAP Troubleshooting 
 

Problem Causes 

Mask leaks, skin irritation, 
pressure sores/blisters 

Straps too tight or too 
loose Worn-out mask Dirty 
mask 

Dry nose or throat, nasal 
congestion, epistaxis 
(Bloody Nose) 

Dry air 

Dry mouth Sleeping with mouth open 

Dry irritated eyes 
Mask leaks. Mask is too 
tight. 





Why is it Important to Maintain BiPAP 
Machines? 

 
 

 
 

• It is essential to clean and maintain the machines for hygiene 
because there is a higher chance of collecting dust, oil, and debris 
inside the mask, and it will create a home for bacteria, germs, and 
congestion. As a result, you will get sick, and your life may be in 
danger.  
 

• If someone is suffering from sleep apnea, you should consult with 
your doctor and tell them about your health conditions. Conditions 
worsen because airway pathogens can cause illness, sinus, and 
pneumonia. Ultimately, daily cleaning will save you the cost of 
replacing the machine and make you healthy. 



How can you Maintain a BiPAP 
Machine? 

  
 

 The medical equipment provider suggests making a habit of cleaning equipment for health. It would help 
if you cleaned your mask daily; filters, tubes, and water chambers. It is a myth that excessive cleaning can 
damage equipment, but it does not. 
 

 We provide some direction to clean equipment daily or weekly. 
 

 Daily Cleaning 
 

 Remove the empty humidifier water chamber so the water can't enter the machine. 
  

 
 Then allow the water chamber for air dry to clean the surface thoroughly. 
  

 
 Now clean the mask and headgear with warm soap water. Repeat the process only with warm water. 
  

 
 Then place it completely dry. 
  



Troubleshooting of BiPAP machine 

• If the issue persists, it may be necessary 
to replace the cushion or try a different mask. 
Another issue that can arise with CPAP and 
BiPAP machines is difficulty breathing or 
discomfort while using the machine. This can 
be caused by a poorly fitting mask, a high air 
pressure setting, or a clogged air filter. 



Routine maintenance of spirometer 

• If you have an incentive spirometer for home 
use, it's a good idea to clean it daily. Detach 
the mouthpiece from the base of the device 
and clean it with clean running water and 
antibacterial soap for about 20 seconds. Then 
wash the rest of the spirometer with water 
and soap. 



Preventive maintenance of spirometer 

• Preventive maintenance tests include a 

physical inspection of the device, electrical 

safety tests, internal cleaning and 

calibration. Unless you are an expert in the 

field, it is always advisable to rely on a 

professional to carry out all the necessary 

operations. 



What is an ICU ventilator? 
 

 

A breathing machine called a ventilator or 

respirator may be used to help people have 

conditions or illnesses that make breathing 

on their own very hard. A ventilator is a 

machine that helps you breathe by pushing 

oxygen into your lungs and carbon dioxide 

from your body. 

 



How will you take care of a ventilated 
patient in the ICU? 

 
 

a) Use aseptic technique. 

b) Provide frequent mouth care. 

c) Keep head of bed elevated 30 degrees. 

d) Consider use of subglottic secretion drainage 
endotracheal tube. 

e) Provide frequent mouth care with chlorhexidine. 

f) Stress ulcer prophylaxis. 

g) Support proper nutritional status. 



Nursing monitoring should include: 
 

 

• Review communications from the professional 
healthcare team. 

• Check ventilator settings. 

• Suction the patient as needed. 

• Evaluate sedation and pain needs. 

• Use techniques to avoid infection. 

• Check and recheck the patency of the airway. 

• Monitor vital signs for hemodynamic instability. 



Troubleshooting of icu ventilator 

Discontinuation of the central gas supply, 
malfunction of the air compressor, or empty gas 
cylinders. Connection failure (i.e. the operator 
forgets to connect the ventilator to the gas 
supply or there is a sizeable leak at the gas 
connection line). 




