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This manual is intended to be a guide for the medical equipment user to carry out basic

maintenance tasks. As the majority of equipment problems are either simple or user-

related it is the aim that the better care and regular maintenance enabled by this

manual will have a signi�cant positive effect on the delivery of healthcare across India.

The tasks are limited to simple �rst-line maintenance, that is: tasks that can be done by

the user of the equipment tasks that take place at the point of equipment use tasks

that do not require the opening of the main body of the equipment

This manual is not intended as a complete maintenance guide that is the role of a

biomedical technician. Neither is it intended to be a guide to the actual use of

equipment it is assumed that the user is trained in the correct operation of the

equipment. Users are asked to note that while every care has been taken to make the

contents as clear and accurate as possible, 

2.

The text of the manual is in English and is designed for on-line access as well as

hardcopy prints. General topics on maintenance and disposal are covered by individual

chapters. Section 7 covers the most commonly found equipment in detail. Each

equipment section comprises: a brief description of the function and working of the

equipment a line drawing of the equipment and its parts a troubleshooting checklist

for common problems and their solution a maintenance checklist for daily and weekly

tasks

 The format of this manual 

The checklists are on separate pages so they can be copied and laminated for display

near the equipment.

Chapter 1. Introduction 

1. The purpose of this manual
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The tasks outlined in this manual are only part of the picture. Healthcare technology

management needs to involve all staff in the hospital. It is thus essential that some

discussion on using this manual takes place with managers as well as technical and

clinical personnel. Maintenance checklists are no good unless someone actually does

the job! 

 1.1. 

 Chapters 3 to 5 describe maintenance within the context of the whole process of

healthcare technology management. It will be helpful to discuss these with the people

in charge of purchasing and storing equipment and also with those in overall charge of

the institution. It is important to explain that day to day maintenance tasks cannot

solve all of the problems. If poor equipment is supplied or rats have eaten the wires,

there is little point cleaning it! If a major problem occurs, trained technical help will be

needed.

 Encourage your workplace to plan for the whole life cycle of equipment see chapter 3,

or use the material referred to in chapter 11.

 1.2. 

 The key to effective maintenance is keeping it regular. This means that people need to

know WHAT to do, WHEN to do it and WHO is going to do it. Users must be allowed

time in their regular schedule to carry out these tasks they will not take long, but the

bene�ts will be enormous. In each department, it will be helpful to assign responsibility

for each item of equipment. Each person can then ensure that the maintenance is

actually carried out. It will help to have a nominated person in overall charge of

equipment for each section of the site, so that cover can be arranged when people

transfer or are absent.

1. Management

Involve Managers

Involve Users

Chapter 2. How to use this manual
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In most cases, for daily tasks the beginning of the working day will be best, but any time

will suit as long as the job is done. For weekly tasks, it may be easier to allocate a

different day for each type of equipment, in order to spread the load through the week.

A simple timetable with the person responsible can be used as a reminder. 

2.2. 

The maintenance checklists are designed to �t on a single page per section

Display the lists 

 2. Maintenance

This makes it easy to print or copy them and display them near the equipment. The lists

will only be useful if they are easy to see, so placing them on the equipment or on a wall

nearby will be best. Each page could be covered with plastic laminate or taped inside a

plastic wallet. The same could be done with the troubleshooting checklists, or these

could be stored nearby for when needed.

 2.3. 

It is normally helpful to have some way of recording when maintenance has been done.

This will tell colleagues or the next shift that the daily check has been carried out, or

remind the user themselves that the weekly job has been done. It can also be helpful to

show supervisors and patients that care is being taken of equipment. 

Record the work 

2.1. 

The maintenance tasks are placed in daily and weekly checklists. This will help in

planning time for them to be carried out

Plan the tasks 
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It can be seen that maintenance and repair is just one element. To make the whole

cycle work properly, a number of different inputs are required.

Responsibilities need to be assigned to a number of different levels in the healthcare

institution. A full description of such a system, and the steps needed to begin one, will

be found in the How to Manage Series for Healthcare Technology listed in chapter 11.

However, the diagram above offers a useful reference for the stages that should be

covered in managing equipment.

All groups of staff will have a role at some point: 

Management--------- Policy makers------------ Procurement------------ Stores------

Portering Finance -------------Clinical---------------- Technical-------------- Maintenance---------

- Administration------------ Patients-------------------- Suppliers

The equipment user should be involved or consulted in each and every one of these

stages. 

 Maintenance of healthcare equipment is not just a question of repairing broken things.

It is an integral part of managing the whole lifecycle of equipment. The following

diagram illustrates this cycle:

1. The equipment management cycle

 2. Inputs for equipment management

Chapter 3. Provision for Maintenance
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3. 

 The user should not be left on their own. Once a piece of equipment is installed,

commissioned and accepted and once the user has been fully trained in operation, they

will need these resources to carry out the use and maintenance of the equipment well:

Recommended resources

Manuals in a �uent language

 o Operator manuals are essential and should be speci�ed at time of purchase. It is

often also possible to obtain service or technical manuals, which should be held by the

maintenance department.
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  o A schedule of regular visits by quali�ed maintenance personnel will be needed. This

might be managed by the maintenance department or senior hospital management.

Whether the maintenance is in-house or outsourced, a system of reminders to prompt

the work will be needed.

Scheduled Maintenance

o The user will need to be able to call on a repair team when things break. Smaller items

of equipment will be serviceable by the hospital team, whereas large scanners etc will

require specialist outside services.

Repair Services 

o The purchase contract should have details of what warranty services are available and

contact details to call in these services. Either stores or administration should monitor

performance against these contracts and plan for cover on expiry of any agreement.

Contract Management 

 o The needs for consumables should have been speci�ed during the procurement

process, so that necessary supplies are available from the start of equipment use. A

schedule of restocking will need to be developed, so that there is never a gap in

services.

Consumables supply

o Technical advice will be required to decide which spares should be stocked on site and

which should only be purchased when needed. As a general rule, it is recommended to

keep spares likely to be needed for two years operation on site and to have these

supplied with new equipment.

Spares Supply 
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As a guide to technical personnel requirements, the number of posts:
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o In procurement it should be made mandatory for the vendors to provide the

following:

User as well as service manuals

Training to technicians and operators. 

Providing user / operating manuals.

 Providing service / maintenance manuals

 o Incoming equipment should be carefully checked for possible shipment damages;

compliance with speci�cations in the purchase order; and delivery of accessories, spare

parts and operating and service manuals.

Receipt and incoming inspection

Medical equipment brings along with it associated bene�ts and problems. The problem

that draws the most attention is maintenance. Lack of a maintenance policy can result

in no advance planning for maintenance budgets and thus no availability of spares and

accessories. Many laboratories and health care programmes suffer because the

installation and maintenance requirements are not planned in advance. This renders

much equipment unusable and many devices lie idle because of lack of spares or funds.

1. 

It is essential that we plan the resources required for maintenance. Planning will need

to be made for both repair work and also for planned preventive maintenance. The

following will also promote effective maintenance:

Effective Maintenance Strategy

Chapter 4. Types of Medical Equipment Maintenance 
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 o A proper entry should be made in the inventory register. The inventory record should

contain the serial number and date of receipt as well as date of completed inspection.

Inventory and documentation

 o Installation should be done by the vendor and training should be provided at this

stage to the user as well as to the maintenance technicians.

Installation and �nal acceptance

o There should be an equipment history record sheet to track the performance of the

equipment.

Equipment history record 

This sheet should note down the date of installation and commissioning, preventive as

well as corrective maintenance records.

o Proper maintenance of medical equipment is essential to obtain sustained bene�ts

and to preserve capital investment. Medical equipment must be maintained in working

order and periodically calibrated for effectiveness and accuracy.

Maintenance

 o The life cycle of medical equipment will vary from 5-10 years. If the equipment is

declared obsolete by the vendor it may not be possible to get spare parts. Even if the

parts are available it can become too expensive to obtain them and the equipment is

no longer economical to repair. Condemnation of equipment should be well planned

and the necessary steps should be taken in advance to arrange replacement. 

Condemnation of old and obsolete equipment
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 2. Types and approaches to Maintenance of Medical Equipment:

There are two types of maintenance:

 o This is done to take corrective action in the event of a breakdown of the equipment.

The equipment is returned repaired and calibrated.

Corrective Maintenance (or Repair)

o This work is done in a planned way before repair is required and the scheduled time

for the work circulated well in advance. It involves cleaning, regular function / safety

tests and makes sure that any problems are picked up while they are still small.

Planned (or Scheduled) Preventive Maintenance

The choice of approach for Preventive and Corrective Maintenance depends on the

complexity of equipment

o The majority of the problems are relatively simple and can be corrected by a trained

technician.

Maintenance by in-house trained technicians 

Simple repairs and inspections are less costly when done this way. Workshop

requirements for in-house medical equipment maintenance are described in

references in chapter 11. Vendors should provide training to in-house technicians at the

time of installation and commissioning.
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o For specialized and advanced equipment, the vendor should provide maintenance

services through a combination of on-call services and a maintenance contract

negotiated at the time of the purchase. It will rarely be economical to provide this level

of service in-house.

Maintenance by manufacturer or third party 

There are three levels of maintenance commonly identi�ed:

  o The user or technician will clean the �lters, check fuses, check power supplies etc.

without opening the unit and without moving it away from the point of use.

Level 1, User (or �rst-line )

o Equipment such as CT Scanners, MRIs etc. will need specialized engineers and

technicians trained in this speci�c equipment. They are normally employed by third

party or vendor companies.

Level 3, Specialized 

As stated in the introduction, this manual is focussed on the User or First-Line

Maintenance level. The reference section can be used to discover material for the other

maintenance levels. 

 3. Levels of Maintenance

o It is recommended to call the local technician when �rst-line maintenance cannot

rectify a fault or when a six monthly check is due.

Level 2, Technician 
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Effective planning for preventive maintenance involves proper selection of the

equipment to be included in the plan. Decisions must be made on what to include in

order to reduce costs. Inexpensive units can be replaced or repaired if they break down,

so need not always be included. The overriding consideration is cost effectiveness.

When many items of equipment are under the care of a single biomedical department,

it is better to keep the planned preventive maintenance computerized with a

programmed schedule. This will require:

Planned preventive maintenance is regular, repetitive work done at scheduled

intervals to keep equipment in good working condition. The activities under preventive

maintenance involve routine cleaning, calibrating and adjusting, checking for wear and

tear and lubricating to optimize working ef�ciency and to avoid breakdown. Also

consumables replacement like the �tting of new of �lters etc. is done as part of this

work.

Chapter 5. Planned Maintenance of Medical Equipment

1. Setting up a complete system
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 o All equipment in the hospital should be recorded on cards or in the computerized

database. All relevant information about the equipment must be entered, including its

location, records of repair and maintenance and manufacturer details. A reference

number is written on each item.

An equipment inventory

 o The frequency of these tasks must be decided. A heavily used item must be cleaned

and checked more frequently than one which is used less often; however, minimum

standards must be set. The frequency suggested in the manufacturer's manual can be

used as a guide, but the amount of actual usage should determine the maintenance

procedure required.

Establishing intervals of maintenance

o The biomedical team will normally monitor the Preventive Maintenance Programme.

Personnel 

 o It will be necessary to develop a reminder system, so that staff are prompted to carry

out tasks when they are due. A card index / calendar system or a computer programme

can be used. 

Reminder system

 o These tasks can normally be established by consulting the manufacturer's literature

De�nition of maintenance tasks

 o A biomedical team should have a range of test equipment to check the correct

functioning of equipment and its compliance with electrical and other safety

standards.

Special test equipment
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 o A full technical library should be available.

Technical library

o After the programme has been set up, periodic surveillance must be carried out to

ensure that records are legible and that all entries are being made. 

Surveillance 

The tasks outlined in this manual in chapter 7 are designed for the equipment user to

carry out at the point of equipment use. No special equipment will be needed for these

tasks, neither will a computer programme be necessary.

The tasks are separated into Daily and Weekly tables in order to help users plan a

routine of inspections. See chapter 2 How to use this manual for guidelines.

2. Planning User Maintenance Tasks
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Speci�er - Make sure the speci�cation is clear and thorough 

Chapter 6. Installation of equipment

Purchaser - Select, order and pay correctly, inform receiver of dates and details

Each person in the chain of equipment supply has a particular role and responsibility to

ful�l. This applies right from when the need for new equipment is identi�ed to the time

when it is used. The following should be used to remind each of their responsibilities

and to check their performance.

1. Roles and responsibilities 

 Supplier - Check supply against speci�cation, install on time, provide training

 Carrier - Inform receiver before delivery, deliver safely and completely 

Receiver - Prepare site for installation, check delivery against speci�cation

 Local technical staff - Ensure equipment is correctly installed, learn maintenance

checks required 

Stores - Ensure equipment is complete, report to purchaser, enter into inventory

 User - Ensure installed in the right place, check function, get and use user manuals

Many common problems with medical equipment can be avoided if it is properly

installed. The aim of this chapter is to assist those responsible for receiving and

checking equipment when it arrives. If the right equipment arrives in working order

with the right parts and manuals then a long and useful life is more likely. 
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EQUIPMENT TYPE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

NAME OF EQUIPMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

TYPE/MODEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.

ORDER NUMBER . . . . . . . . . . . . . . . . . . . . . . . SERIAL NUMBER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. 

COST . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DATE RECEIVED . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.

MANUFACTURER . . . . . . . . . . . . . . . . . . . . . . SUPPLIER/AGENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.

MAINTENANCE CONTRACT WITH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

ACCEPTANCE DATE . . . . . . . . . . . . . . . . . . . . . . . . . . WARRANTY EXPIRY DATE . . . . . . . . . . . . . . . .

INVENTORY NUMBER . . . . . . . . . . . . . . . . . . . . . . . . EQUIPMENT LOCATION . . . . . . . . . . . . . . . . . .

. 

When equipment arrives, it will be necessary to record the fact and to check that

everything has been supplied that was ordered. It will also be necessary to check that

the equipment is supplied in the right way. The following list will help to record all

details, and on the following page a single sheet of checks can be copied or printed for

each item of equipment to ensure correct installation is carried out.

 2. Checklist 
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How it works Oxygen (O2), nitrous oxide (N2O) and sometimes air sources are

connected to the machine. Through gas �owmeters (or rotameters), a controlled

mixture of these gases along with anaesthetic vapour passes through a vaporizer and is

delivered to the patient. Sometimes a ventilator is also connected with the machine for

re- breathing thus making it a closed circuit. With ventilators or a re-breathing patient

circuit, soda lime canisters are used to absorb the exhaled carbon dioxide and fresh

gases are added to the circuit for reuse. Pressure gauges are installed on the

anaesthesia machine to monitor gas pressure. Generally, 25% (or 21%) oxygen is always

kept in the circuit (delivered to patient) as a safety feature. The device which ensures

this minimum oxygen in the circuit is called a hypoxic guard. Some basic machines do

not have this feature, but have a nitrous lock which stops the delivery of N2O in

absence of O2 pressure. Machines give various alarms to alert operators. 

Function The anaesthetic machine (or anaesthesia machine in America) is used by

anaesthesiologists and nurse anaesthetists to support the administration of

anaesthesia. The most common type of anaesthetic machine is the continuous-�ow

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

of medical gases (such as oxygen and nitrous oxide), mixed with an accurate

concentration of anaesthetic vapour (such as halothane or iso�urane), and deliver this

to the patient at a safe pressure and �ow. Modern machines incorporate a ventilator,

suction unit, and patient monitoring devices.

Chapter 7.1 Anaesthetic Machines
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How it works Heat is delivered to water either by electricity or �ame. This generates

high temperature within the chamber. The autoclave also contains high pressure when

in use, hence the need for pressure control valves and safety valves. Users must be

careful to check how long items need to be kept at the temperature reached. 

Sterilization is the killing of microorganisms that could harm patients. It can be done by

heat (steam, air, �ame or boiling) or by chemical means. Autoclaves use high pressure

steam and sterilizers use boiling water mixed with chemicals to achieve this. Materials

are placed inside the unit for a carefully speci�ed length of time. Autoclaves achieve

better sterilization than boiling water sterilizers.

Chapter 7.2 Autoclaves and Sterilizers Function

https://www.doctorpreneur.in/webinar-registration-page1621015091920


MEDICAL EQUIPMENT MAINTENANCE MANUAL 

Click here to register for next LIVE workshop

https://www.doctorpreneur.in/webinar-registration-page1621015091920


MEDICAL EQUIPMENT MAINTENANCE MANUAL 

Click here to register for next LIVE workshop

https://www.doctorpreneur.in/webinar-registration-page1621015091920


MEDICAL EQUIPMENT MAINTENANCE MANUAL 

Click here to register for next LIVE workshop

https://www.doctorpreneur.in/webinar-registration-page1621015091920


MEDICAL EQUIPMENT MAINTENANCE MANUAL 

Click here to register for next LIVE workshop

The electrical activity is picked up by means of electrodes placed on the

skin. The signal is ampli�ed, processed if necessary and then ECG tracings displayed

and printed. Some ECG machines also provide preliminary interpretation of ECG

recordings. There are 12 different types of recording displayed depending upon the

points from where the recordings are taken. Care must be taken to make the electrode

sites clean of dirt before applying electrode jelly. Most problems occur with the patient

cables or electrodes.

How it works 

Keyboard,Thermal Paper,Patient Cable Connector

Chapter 7.3 ECG (Electrocardiograph) Machines Function

ECG machines are used to monitor the electrical activity of the heart and display it on a

small screen or record it on a piece of paper. The recordings are used to diagnose the

condition of the heart muscle and its nerve system.
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How it works The electrical section of the machine that is most important for safety,

and also is the most likely to give problems, is the power supply. See chapter 10 on

electrical safety for the background to this. The power supply converts the voltage to a

lower, stable value to make the equipment work and also protects the patient from the

mains voltage. Any damage to the power supply, or any liquid spilled near it, is very

serious indeed. The maintenance checklist therefore majors on checking the cables,

fuses and power connectors. If a device uses low voltage batteries, it is safer to use. In

this case, the user should take care that the batteries are removed if the equipment

will not be used for longer than one month, as chemical spillage can occur.

Rechargeable batteries must be kept topped up with charge.

The types of equipment that might be included in this category are for instance

audiometers, blood gas analyzers, cardiac monitors, cryoprobes, infusion pumps and

stimulators. The steps in this section can also be applied to most laboratory equipment,

although it should be noted that the WHO publication Maintenance Manual for

Laboratory Equipment deals with these in much better detail.

There are many items of equipment in a hospital that use electronics for operation. The

maintenance of such equipment is a task for specialised and trained staff. However,

regular inspection and cleaning will help such equipment last for a long time and

deliver safe function. These are tasks that the equipment user can carry out and should

be done regularly, as laid out on the checklists on the next pages.

Chapter 7.4 Electronic Diagnostic Equipment Function
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General item of electrical equipment, one with internal power supply, the other with

external
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Electrosurgery is the application of a high-frequency electric current to biological tissue

as a means to cut, coagulate, desiccate, or fulgurate tissue. Its bene�ts include the

ability to make precise cuts with limited blood loss in hospital operating rooms or in

outpatient procedures. Cautery, or electrocautery, is the application of heat to tissue to

achieve coagulation. Although both methods are sometimes referred to as surgical

diathermy , this chapter avoids the term as it may be confused with therapeutic

diathermy, which generates lower levels of heat within the body.

How it works In electrosurgical procedures, the tissue is heated by an alternating

electric current being passed through it from a probe. Electrocautery uses heat

conduction from an electrically heated probe, much like a soldering iron. Electrosurgery

is performed using an electrosurgical generator (also referred to as power supply or

waveform generator) and a hand piece including one or several electrodes, sometimes

referred to as an RF Knife , or informally by surgeons as a "Bovie knife" after the

inventor. Bipolar electrosurgery has the outward and return current passing through

the handpiece, whereas monopolar electrosurgery returns the current through a plate

normally under the patient. Electrosurgery is commonly used in dermatological,

gynecological, cardiac, plastic, ocular, spine, ENT, orthopedic, urological, neuro- and

general surgical procedures as well as certain dental procedures. 

Chapter 7.5 Electrosurgical Units (ESU) and Cautery Machines Function
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There are many different types of endoscopy, including arthroscopy, bronchoscopy,

colonoscopy, colposcopy, cystoscopy, laparoscopy and laryngoscopy.

How it works Endoscopes may be rigid or �exible, although most endoscopes in routine

use are �exible. Both use lenses, tubes and light to magnify and view the internal

structures of the body. Water and air, as well as surgical instruments that may be

necessary to take a tissue sample, can also be passed along the hollow centre of the

endoscope. The view can be recorded by a camera and displayed on a computer

screen.

Rigid endoscopes are usually much shorter than �exible endoscopes. They are often

used to look at the surface of internal organs, and may be inserted through a small cut

in the skin or a natural ori�ce. Gas or �uid is sometimes used to move the surface

tissues of organs in order to see them more clearly. Rigid endoscopes are commonly

used to examine the joints and bladder.

An endoscope can consist of a rigid or �exible tube, a light delivery system (light

source), an optical �bre system, a lens system transmitting the image to the viewer, an

eyepiece and often an additional channel to allow entry of medical instruments, �uids

or manipulators.

Endoscopy means looking inside the body using an endoscope, an instrument used to

examine the interior of a hollow organ or cavity of the body. Endoscopes are inserted

directly into the organ.

Chapter 7.6 Endoscopes Function
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How it works The general principle is that air is processed before it reaches baby. An

electric fan draws room air through a bacterial �lter which removes dust and bacteria.

The �ltered air �ows over an electric heating element. The �ltered and heated air then

passes over a water tank where it is moistened. It then �ows on to the incubator

canopy. The incubator canopy is slightly pressurised. This allows expired carbon dioxide

to pass back into the room via the vent holes and most of the air to be re-circulated. It

also prevents un�ltered air entering the system.

An infant incubator is a closed chamber in which a controlled environment is

provided to the premature or critically ill baby. The user can select the appropriate

temperature, humidity and oxygen level suitable for the baby.

Function 

Chapter 7.7 Incubators (Infant)
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There are many kinds of sources of light used in medicine. This chapter deals with large

lights for operating theatres or delivery suites, ultraviolet or infrared phototherapy

units, ophthalmic slit lamps, handheld and head worn lamps for ENT clinics and

domestic torches. However, the principles here will help in the maintenance of any kind

of light source. Endoscopes are dealt with separately in chapter 7.6.

How it works Each type of lamp will have a power source with switch and a bulb. Some

will also have controls for the brightness or focus of the light, while others will also have

lenses to direct the light where required. Some lights operate off mains electricity, while

others use batteries instead. Some lights have both, using the batteries for back-up

power in case of mains supply failure. Electric bulbs and batteries have limited life and

will need regular checking. A stock of spares should be kept of all the correct voltages

and wattages (ratings) of parts. 

Chapter 7.8 Lamps Function

https://www.doctorpreneur.in/webinar-registration-page1621015091920


MEDICAL EQUIPMENT MAINTENANCE MANUAL 

Click here to register for next LIVE workshop

https://www.doctorpreneur.in/webinar-registration-page1621015091920


MEDICAL EQUIPMENT MAINTENANCE MANUAL 

Click here to register for next LIVE workshop

https://www.doctorpreneur.in/webinar-registration-page1621015091920


MEDICAL EQUIPMENT MAINTENANCE MANUAL 

Click here to register for next LIVE workshop

https://www.doctorpreneur.in/webinar-registration-page1621015091920


MEDICAL EQUIPMENT MAINTENANCE MANUAL 

Click here to register for next LIVE workshop

A nebulizer is a device used to administer medication in the form of a mist inhaled into

the lungs. Nebulizers are commonly used for treatment of cystic �brosis, asthma and

other respiratory diseases. The reason for using a nebulizer for medicine to be

administered directly to the lungs is that small aerosol droplets can penetrate into the

narrow branches of the lower airways. Large droplets would be absorbed by the mouth

cavity, where the clinical effect would be low.

How it works The common technical principle for all nebulizers is to use oxygen,

compressed air or ultrasonic power as means to break up medical solutions or

suspensions into small aerosol droplets. These are passed for direct inhalation either

through the mouthpiece of the device or a hose set. Gas powered devices use a small

pump to force the gas through the solution and will normally have a �lter for the gas

inlet. Ultrasonic devices use a small crystal to generate vibrations in the solution that

cause droplets to break off. 

Chapter 7.9 Nebulizers Function
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How it works Atmospheric air consists of approximately 80% nitrogen and 20% oxygen.

An oxygen concentrator uses air as a source of oxygen by separating these two

components. It utilizes the property of zeolite granules to selectively absorb nitrogen

from compressed air. Atmospheric air is gathered, �ltered and raised to a pressure of

20 pounds per square inch (psi) by a compressor. The compressed air is then introduced

into one of the canisters containing zeolite granules where nitrogen is selectively

absorbed leaving the residual oxygen available for patient use. After about 20 seconds

the supply of compressed air is automatically diverted to the second canister where the

process is repeated enabling the output of oxygen to continue uninterrupted. While

the pressure in the second canister is at 20 psi the pressure in the �rst canister is

reduced to zero. This allows nitrogen to be released from the zeolite and returned into

the atmosphere. The zeolite is then regenerated and ready for the next cycle. By

alternating the pressure between the two canisters, a constant supply of oxygen is

produced and the zeolite is continually being regenerated. Individual units have an

output of up to �ve litres per minute with an oxygen concentration of up to 95%. 

Chapter 7.10 Oxygen Concentrators Function

An oxygen concentrator draws in room air, separates the oxygen from the other gases

in the air and delivers the concentrated oxygen to the patient. When set at a rate of

two litres per minute, the gas that is delivered by the concentrator is more than 90%

oxygen. It is used for situations where bottled gas supply is impractical or expensive,

and can be used by patients in the hospital or the home.
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A �owmeter is an instrument used to measure the �ow rate of a liquid or a gas. In

healthcare facilities, gas �owmeters are used to deliver oxygen at a controlled rate

either directly to patients or through medical devices. Oxygen �owmeters are used on

oxygen tanks and oxygen concentrators to measure the amount of oxygen reaching

the patient or user. Sometimes bottles are �tted to humidify the oxygen by bubbling it

through water. 

Medical gases such as oxygen, nitrous oxide etc. are intended for administration to a

patient in anaesthesia, therapy or diagnosis. An oxygen cylinder is a cylindrically shaped

metal container used to store oxygen that has been compressed to a very high

pressure. Oxygen cylinders, which come in different sizes, are usually black coloured

with a white top; in some cases, it may be a small cylinder that is entirely black. The

black colour helps to differentiate it from other substances that are stored in similar

containers. Cylinders are �tted with customized valves (either bullnose or pin index

type) with valve guards, which are opened with valve keys.

Chapter 7.11 Oxygen Cylinders and Flowmeters Function
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Function A pulse oximeter is a device that non-invasively monitors the oxygen

saturation of a patient's blood. It measures the amount of oxygen in a patient s arterial

blood during operations and diagnosis. This level of oxygen, or oxygen saturation is

often referred to SpO2, measured in %, and this is displayed on the pulse oximeter. A

pulse oximeter also displays pulse rate.

How it works The coloured substance in blood, haemoglobin, is carrier of oxygen and

the absorption of light by haemoglobin varies with the amount of oxygenation. Two

different kinds of light (one visible, one invisible) are directed through the skin from one

side of a probe, and the amount transmitted is measured on the other side. The

machine converts the ratio of transmission of the two kinds of light into a %

oxygenation. Pulse oximeter probes can be mounted on the �nger or ear lobe. 46

Chapter 7.12 Pulse Oximeters
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Measuring patient weight is an important part of monitoring health as well as

calculating drug and radiation doses. It is therefore vital that scales continue to operate

accurately. They can be used for all ages of patient and therefore vary in the range of

weights that are measured. They can be arranged for patients to stand on, or can be

set up for weighing wheelchair bound patients. For infants, the patient can be

suspended in a sling below the scale or placed in a weighing cot on top of the scale.

How it works

Mechanical scales have a spring detected by patient weight. The spring pushes a

pointer along a display or rotates a disc to indicate weight. Electronic scales have a

sensor that bends under patient weight and the circuitry converts this to displayed

digits.

Chapter 7.13 Scales
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The cuff on the arm is in�ated until blood �ow in the artery is blocked. As the cuff

pressure is decreased slowly, the sounds of blood �ow starting again can be detected.

The cuff pressure at this point marks the high (systolic) pressure of the cycle. When �ow

is unobstructed and returns to normal, the sounds of blood �ow disappear. The cuff

pressure at this point marks the low (diastolic) pressure.

Pressure can be measured using a meter with dial (aneroid type), a mercury column or

an electronic display. The sounds are normally detected using a stethoscope, but some

electronic equipment uses a different, automatic technique with pressure sensors. The

two methods do not always give the same results and the stethoscope method is

generally seen to be more accurate for all types of patient.

Blood pressure is an indicator of several diseases as well as of general health. It is an

easy screening test using simple equipment. A sphygmomanometer can be used to

measure the blood pressure at the high point (systolic) and low point (diastolic) of the

cardiac pressure cycle. Pressure is usually measured using a cuff on the upper arm.

Chapter 7.14 Sphygmomanometers (B.P. sets)
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A membrane on the stethoscope head picks up the vibrations caused by internal

sounds and transmits them to the stethoscope tube. The sounds pass up the tube

through the earpiece to the user. The stethoscope head also contains an open bell

which is used to pick up lower frequency sounds. The head picks up the sound from a

wide area so it sounds loud to the user. Care must therefore be taken not to hit or

shout into the stethoscope while in use.

A stethoscope is used to listen to sounds within the body. These might be sounds

generated by breathing, coughing, blood �ow or the stomach. The sounds are picked

up and transmitted to the ears of the medical staff for diagnosis.

How it works

Chapter 7.15 Stethoscopes
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Chapter 7.16 Suction Machines (Aspirators)

How it works

Suction is generated by a pump. This is normally an electrically powered motor, but

manually powered versions are also often found. The pump generates a suction that

draws air from a bottle. The reduced pressure in this bottle then draws the �uid from

the patient via a tube. The �uid remains in the bottle until disposal is possible. A valve

prevents �uid from passing into the motor itself.

Suction machines (also known as aspirators) are used to remove unwanted �uid from

body cavities. They are found in operating theatres, delivery suites, ENT and emergency

departments. Smaller specialised suctions are used in dental departments.
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                CHAPTER 7.17 OPERATION THEATRE AND DELIVERY TABLE

Tables are required to hold the patient in a position comfortable both for themselves

and for medical staff during procedures. They can include dedicated supports for head,

arms and legs and often have movable sections to position the patient appropriately.

They are made both with wheels and on static platforms and can have movements

powered by electric motors, hydraulics or simply manual effort. They can be found in

emergency departments, operating theatres and delivery suites.
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Where the table has movement, this will be enabled by unlocking a catch or brake to

allow positioning. Wheels have brakes on the rim or axle of the wheel, while locks for

moving sections will normally be levers on the main table frame. Care should be taken

that the user knows which lever applies to the movement required, as injury to the

patient or user may otherwise result. The table will be set at the correct height for

patient transfer from a trolley then adjusted for best access for the procedure.

How it works
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Chapter 7.18 Ultrasound Machines

Diagnostic ultrasound machines are used to give images of structures within the body.

This chapter does not deal with other kinds of machine (e.g. therapeutic and

lithotripsy). The diagnostic machine probes, which produce the ultrasound, come in a

variety of sizes and styles, each type being produced for a particular special use. Some

require a large trolley for all the parts of the unit, while the smallest come in a small box

with only a audio loudspeaker as output. They may be found in cardiology, maternity,

outpatients and radiology departments and will often have a printer attached for

recording images. Unlike X-rays, ultrasound poses no danger to the human body.

How it works

The ultrasound probe contains a crystal that sends out bursts of high frequency

vibrations that pass through gel and on through the body. Soft tissue and bone re�ect

echoes back to the probe, while pockets of liquid pass the ultrasound straight through.

The echoes are picked up and arranged into an image displayed on a screen. The

machine offers a number of processing options for the signal and image and also allows

the user to measure physical features displayed on the screen. This requires the

machine to incorporate a computer.

https://www.doctorpreneur.in/webinar-registration-page1621015091920


MEDICAL EQUIPMENT MAINTENANCE MANUAL 

Click here to register for next LIVE workshop

https://www.doctorpreneur.in/webinar-registration-page1621015091920


MEDICAL EQUIPMENT MAINTENANCE MANUAL 

Click here to register for next LIVE workshop

https://www.doctorpreneur.in/webinar-registration-page1621015091920


MEDICAL EQUIPMENT MAINTENANCE MANUAL 

Click here to register for next LIVE workshop

https://www.doctorpreneur.in/webinar-registration-page1621015091920


MEDICAL EQUIPMENT MAINTENANCE MANUAL 

Click here to register for next LIVE workshop

Chapter 7.19 X-Ray Machines

X-Ray machines are used for imaging bones and hard tissues and diagnosing fractures,

joint defects, choked lungs etc. Sometimes contrast agents are also used to highlight

any defects in the abdomen under X-rays.

Soft body tissue absorbs less X-rays, i.e., passes more of the radiation, whereas bone

and other solids prevent most of the X-rays from going through. A photographic �lm or

electronic sensor displays how much X ray has passed through, forming an image of

the interior of the body. Bone appears nearly white, because few X-rays strike the

corresponding part of the �lm, leaving it largely unexposed; soft tissue allows much

more radiation to pass through, darkening the �lm in those places.
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Chapter 8. Handling Waste

General waste or scrap, Sewage waste, Biomedical waste, Chemical waste, Radioactive

waste, Electronic or e-Waste

General waste or scrap is mostly bio-degradable or recyclable. Items such as building

materials, iron, material made from wood, etc. may be recycled and even generate a

small amount of income for the hospital. Waste food or cardboard may be kept

separate and rotted down to use as compost, although care must be taken to protect

this from scavenging animals. 

Sewage waste is drained from toilets, sinks and baths and should be kept separate

from hospital sluices. It will be dealt with using soak-away pits or municipal sewage

treatment.

All the other types of waste will need special consideration.

1. General waste or Scrap

In a hospital, many type of waste are generated which may be classi�ed as follows

 2. Sewage waste

https://www.doctorpreneur.in/webinar-registration-page1621015091920


MEDICAL EQUIPMENT MAINTENANCE MANUAL 

Click here to register for next LIVE workshop

Most importantly, users must keep biomedical waste separate from other waste.

Chemical waste includes mercury, refrigerants such as CFCs, solvents and asbestos

materials. Again, their treatment is covered under the rules framed by the

Central Pollution Control Board of India, under the heading of Hazardous Waste . It is

the responsibility of hospital management to ensure that hazardous chemical waste is

not mixed with other waste and is disposed of safely.Most importantly for users,

chemical waste should be stored separately and safely.

 4. Chemical waste

 5. Radioactive waste

Biomedical waste is all waste tissue and body �uids, including clinical items

contaminated with these. It is covered under the rules framed by the Central 

Pollution Control Board of India. Hospital management must take steps to segregate,

manage and safely dispose of this waste. Equipment users must be aware of the

systems that exist for this and follow local procedures.

 3. Biomedical waste

Radioactive waste, or equipment still capable of producing radiation, may be found in

various items in or disposed from a radiology or oncology department. Its use, transport

and disposal are overseen by the Atomic Energy Regulatory Board of India (AERB).

Radioactive material can take a very long time to become safe so should always remain

in its protective container.No user should ever be involved with radioactive waste

without the involvement of the AERB and/or a quali�ed Medical Physicist.
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Electronic waste, also known as e-Waste 

E-Waste is a safety issue. If disposed improperly, it poses a potential threat to human

health, groundwater and the environment. E-Waste accounts for 40% of the lead and

75% of the heavy metals, such as silver and gold, found in land�lls. However, these can

be recycled from it.

 Waste Electrical and Electronic Equipment (WEEE) consists of any broken or unwanted

electrical or electronic appliance, including of course many medical devices. Many

components of such equipment are considered toxic and are not biodegradable, such

as printed circuit boards, wires, plastic material, cathode ray tubes (screens), liquid

crystal displays, batteries and glass tubes. The total e-waste in India has been

estimated to be 1,46,180 metric tons per year (Source: IRG systems South Asia).

The Ministry of Environment and Forests is drafting e-waste rules and regulations by

which everybody in the cycle, i.e. from generation to disposing agencies, are being

made responsible for proper disposal of electronic and electrical waste. There are some

agencies available in India which disposes off material safely such as E-Parisaraa

in Karnataka. The Central Pollution Control Board of India has published guidelines for

the management of e-waste.

Medical equipment and measuring instruments such as BP and multiparameter

monitors, pulse oximeters, analyzers and ultrasounds contain wires, printed circuit

boards, displays, heavy metal such as mercury, batteries, plastic material etc. which do

not rot away. After condemnation of this equipment, it is vital to dispose of them

properly. 
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      The Doctorpreneur Academy

The Doctorpreneur Academy(TDA) is here to empower

doctors/healthcare professionals to become an

independent entrepreneur so that every Indian has

easy access to quality healthcare in India by 2030. Our

VISION is to provide easy access to quality healthcare

for all Indians by 2030. Doctor Fraternity will be

instrumental in achieving this vision. Hence, we are on

the path of empowering doctors in the country with

guidance, information and technology and help them

become independent entrepreneurs by opening new

clinics and hospitals. We can help you if you want to

start your own clinic/hospital or you already have a

setup and want to grow really fast." for further details

visit us at https://thedoctorpreneuracademy.com


