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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
egquipment 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:

3.0n-condition maintenance requirements



servicing tools and devices of
biomedical equipment

Activity monitoring devices.
Axial-torsional testing systemes.
Opto-electronic electrogoniometers.
Patient monitoring testing devices.
Polygraph recorders.

Torsiometers.

Two-point discriminators.



 Understand Radiology and Imaging
Equipment
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Magnetic resonance Iimaging
(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:




Disadvantages:




COMPUTERIZED TOMOGRAPHY
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ECGQG Block Diagram

iii

Lead
selector

Preamp

|

Auxiliary
circuits

l

Chart
transport

motor

Power
amplifier

Bridge
output
circuit

Frequency
selective
feedback

network

Pen motor




CATHMTCATSY

¢. AISYT ATNR &

> RIS ST ST, IS YO
AT OB N JHI6 = el AACHINY

B CERERGINERYIR RSO
©. JHFO FRV 72 ATHIHFIY STNHTT|
8. TRSWIF TN I TN G0 |

3L IO ST




CATMTCATO |

8. TR I TN &

S, RIEICRNG  SISTAS ST, SjTQI@qb SIRINE
1 (IR ORI G R 43 £?ﬁfﬁ‘ e el AACHINY

R CSERERGINERSIREIROT

©. JHFO FRV ]2 AT IHFIY STNHTT|

2 A=A g0 |

¢. AT AR 3¢ O[T TN |




G (RFGs 2T M =T LG “NREHIR AL | OTAR AW (AT COF

FETPLGINGS TR BT, G A9MB STR SIS M0 b= Bl (00 AN <<
SR O FBSN 1357 TSR G AOAINS FTINS ST N fANGoS Fa
(TS AR | (- ANTITS ZCABCEIGI6 Gl T TN CFeT T G2 (1945 (26
B0 YN FAT IO WHCT BT T

ST ©OIE YA OIFS AN Bl ©THI 418 5610 7RGy, B ANS [T 1S
PRI, BT AT BT | e 7% FA SN, G o383 3516 1 SHFT (1Y
OIS JCINTE G5 G 31 e 1 ZTeIneey (off 51 Sfoo|

41 432 S5 251G (W= IB1R Gk Ao 1K SN bIY; F1 Biow |
2SI (W S5 SrorsTaT, ST, ST, YTeT A1 A0 JGIAT o, (38 YT FoId
UEEGT

{CETWW‘T dehumidification 3 A= G5 SRR EIRIE Lo | RRICE|
(SO GHO! NS SR G (I (AT LETIG ST, ST A fermo 71l 578

(6 MFoBT ST 5 d33 [@AE(F Ffosd FEA|

Ao T TN [[TO197 TR 2EAJIFNOSATH NAN© [NANS AT F4T
T SN TN (FFGS AP ZINGIAATE (FRM6L PIING A FING; PG 1S ©ry
STARHN TSl ST TN FAN B9 4L STNTET STV EST FAT

O | Electrocardiographs ATV IR B ¢ LS AR | BPog (.
O 2GS Frelf[<e (551 01 FAF A2 ST (6F FT G6O |




What are the equipment in OT?

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



SPECIAL FEATURES

Operation table is used for general surgery
and other certain procedures. It provides
smooth, easy and accurate positioning.

It is fully maneuverable by finger tip
operated feather touch keys on a remote
control hand switch.

Unique, sensor controlled leveling for Lateral
and Trendelenberg positions.

Movement is controlled by high pressure
electro-hydraulic system to achieve smooth
and efficient operation, without the slightest
jerk from start to the end.

The manifold has flow control valves for
adjusting the desired speed of the table
movement to high accuracy.

Hydraulic motor pump with long operating
life is fitted with anti-vibration mountings and
auto thermal cut-off.

* Reverse Trendelenberg &.;

Nt
//' »
* Fowlers Position

>




MANUAL ADJUSTMENTS

Head section can be moved mechanically.
Detachable for fixing neuro hand rest

Table is mounted on castor wheels, its movement in the operation
theatre is smooth

Mechanical pedal brakes for firm and rigid locking of table.
When brake is released, the table is free to move on its castors



IMPORTANCE OF PROPER POSITIONING

Why do we need proper positioning?
- To maintain patient’s airway and avoid constriction or pressure on
the chest cavity

~ To maintain circulation

- To prevent nerve damage
- To provide adequate exposure of the operative site
- To provide comfort and safety to the patient




OT Light

The human eye is best adapted for vision in natural
light.

Intense efforts have been taken to
generate lighting systems which can
emulate natural lighting.

The human eye works primarily in contrast
to identify objects and to give them context.
When contrast is lost, visual performance
and hence human performance begins to
fail.

Effective and successful performance
within the operating theatre is enhanced
by having lighting which does not cause
visual, operational and environmental
difficulties such as glare, shadowing or
visual stress




Uses of OT Light

The ability to adjust these lighting levels and change their characteristics will enable
theatre staff to be more effective.

Incorrect or poor lighting can impact on the patient, through poor performance and
impaired effectiveness which may cause lengthened procedures through uncertainty or
even errors.

working to have a clear vision of the surgical site and working area, and able to rely
on the performance of the lighting equipment.



Lighting Selection

An important decision to be made when investing
in theatre lights is whether each operating theatre
will need identical lighting equipment or whether
the lighting will need to be specific to surgical
disciplines.

Selection Team
Healthcare professionals involved in the decision making include:

Surgeons: Those from different specialties will have different illumination needs.

Nurses and OT Assistants: They are more concerned about the maneuverability, adjustment
ease and simplicity of changing light handles.

Biomedical Engineers: They will look into the technical specifications, quality of the product,
the electrical supply, mounting and suspension of lights.

Architects & Engineers: They will look into aesthetics and structural aspects of the installation.

Purchase & Finance: They will negotiate and look into taxes and payments.



Cont.

Basic Objectives

There are three key areas under which decisions and priorities should be made when
determining a suitable operating theatre light. These are:

Adjustability: The design of the lighting unit and how it can adapt to meet individual
requirements.

Brightness: The amount of light delivered by a source in order to illuminate a specific
surgical area.

Control: Selection of a good design and an appropriate light source will help the
system integrate into the operating theatre environment. However, flexibility and
adjustability in the lighting system (amount of light and spread of light)will
accommodate a wider range of tasks and activities.

Each of these elements will have an influence on the purchasing decisions for
operating theatre lighting.



Troubleshooting of OT Light

High-Intensity Discharge (HID) Lighting
Gas-discharge lamps generate light by sending an electrical discharge through ionized
gas. High-Intensity discharge (HID) lights are a type of electrical gas-discharge that use
an electric arc to produce intense light.

REQUIREMENTS FOR SURGICAL LIGHTS

* Surgical light requirements vary depending on the type, brand, and model of
the lighting system.

* The brightness of a surgical light head is measured in Lux and typically does not
exceed 160,000 Lux.

* The approximate dimensions are 400-700mm for a light head diameter and the
approximate weight is 45kg. The weight can vary depending on the number of
light heads attached to the system.

* The lifespan of a surgical light is measured in its L70 value, which is how long
the light will last until its brightness is 70% of its original value.

* Today's surgical lights typically last between 40,000 to 60,000 hours of use.



Design of OT Light

Lighting Design

* Operating theatre lights are designed
in single and multiple light heads
which can be fixed in different ways
within the operating theatre, for
instance all, ceiling, track mounted or
a floor standing version with a
mobile base.

* Major operating lights should always
be supplied as a “main” and
“satellite” pair, as their use in
combination is the major tool in
reducing shadow from the surgical
team.

* Single lamps, used in isolation may
not provide the required light output
desired for a surgical procedure.




R

What Are Flectrolyte??

-Electrolytes are positively and negatively
charged molecules called ions, that are found
within the body's cells and extracellular
fluids, including blood plasma.

-Electrolytes play multiple roles in the
maintenance of body functions:

1-They sustain osmotic pressure which
control fluids distribution in the body (related
to sodium level).



 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.



ELECTROLYTE PANEL

Electrolyte analyzers measure electrolyte
concentrations in body fluids - typically
whole blood, plasma, serum, or urine
specimens.

Electrolytes typically measured by an
Electrolyte Analyzer are called the
“Electrolyte Panel” which consists of:

- Sodium (Na+)

- Potassium (K+)

- Chloride (CL+)

-Bicarbonate(HCO3+)



What is the instrument for respiratory?

* |n 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.



* |t 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

* |f 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.






CPAP Machine:

An ideal CPAP delivery system consists of:

* A continuous supply of warm, humidified,
blended gases at a flow rate of 2-3 times the
infant minute ventilation.

* A device to connect CPAP circuit to infants
airway. (patient interface)

* Means of creating a positive pressure in CPAP
circuit.



What I1s the maintenance on a
CPAP machine?

How Often You Should Clean Your CPAP Equipment

CPAP Components Frequency of Cleaning

Dry after each use and clean
Hose

every week
Mask cushions After each use
Nose pillows After each use

Mask Every two days



 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
.. . Straps too tight or too
Mask leaks, skin irritation, P 8 .
. loose Worn-out mask Dirty
pressure sores/blisters mask

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

Dry mouth Sleeping with mouth open

Mask leaks. Mask is too

Dry irritated eyes tight.
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How to Maintain your
CPAP/BIPAP Machine




Why is it Important to Maintain BiPAP
Machines?

* Itis 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

 |f 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

* |f 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).






