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Sterilization
Sterilization: defined as the destruction or removal of all
microorganisms (virus, bacteria, fungus) and their spores by
applying heat, irradiation, and filtration.
Disinfection: is the destruction of many microorganisms but

not usually the bacterial spores such a chemical agents &
detergent.

Sterilization methods

> [ Sterilization by heat

> [ Sterilization by steam

» [ Sterilization by dry heat
> [ Sterilization by radiation
» [ Chemical sterilization

4 Sterilization by saturated steam with high pressure using

chamber provides the moist heat
high pressure and high
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Schematic Diagram Of Autoclave
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Air Removal
Various methods involved are:

- Downward displacement
- Steam pulsing
- Vacuums pumps
- Superatmospheric cycles
- Subatmospheric cycles i
shanism of wet sterilization
and denaturing enzymes and structural protein.
ally requires 121 °C for 15-30 minutes.
f culture media, and all other materials through
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Types of Spectrophotomefer:

* Based on the wavelength of light used it can be classified into:

1- VISIBLE SPECTROMETER
Uses visible range (400 — 700nm) of electromagnetic radiation spectrum. Visible
spectrophotometers vary in accuracy. Plastic and glass cuvettes can be used for
visible light spectroscopy.

2- UV SPECTOMETER

Uses light over the UV range (180 - 400 nm). UV spectroscopy is used for fluids,
and even solids. Cuvettes, only made of quartz, are used for placing the samples.

3- IR SPECTROPHOTOMETER
Uses light over infra-red range (700 -15000) of electromagnetic radiation spectra.
ses light ov -
er can be classified into two different types:

hotomet: ‘
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® Visible spectrophotometer. Cuntamsatunywn lamp that produces white
i

® Ultraviolet spectrophotometer. Contains

a deuterium/ Hydrogen lamp
that produces light in the UV light part of

the spectrum,
The molecules in the sample interact with the light waves in of 3 ways:
® Absorb the energy
* Reflect the energy |
® Transmit the energy between and through the atoms and molecules of the |
sample.
How a spectrophotometer works:

Consider blue molecules, all the wavelengths of light are absorbed, except for
onside:
the blue ones.

i flected off the molecules. If these
are transmitted or re
The blue wavelengths

hit a detector (such as in the spectrophotometer or the nerve cells
blue wavelengths hita
in your eye), they appear blue.

|
” i e/
eter measures the amount of light fransmitted through thu/ ‘
oI
The spectropho

; \
sample (Transmittance).
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Principle of Autoclaving when the vol,
re when the
- Boiling point of water is directly proportional to the pressu s

is nt ture i
- When pressure is increased in a closed vessel the tz:n::‘::re inu:c(r;::;‘
proportionately. i.e. for about 15 pounds of pressure p! i

the temperature rises to 1210C. ' )
i e
This pressure and temperature is kept constant for 20 minutes during

autoclaving. )
It is sufficient to kill all the vegetative forms and spores of the organism,

The Relationship Between the Pressure and Temperature of Steam at Sea Level
Pressure (psi in excess of atm Temperature (°C)

pressure) - - : : : =
o psi - 100 ] |
5 psi 110
10 psi 116

15 psi 121
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e The beam-E sterilization method has recently attracted more
attention for device sterilization Medical and has many advantages
such as being safe, no emissions and high processing speed Exposure

time is short

Chemical sterilization

Chemical sterilization is used to sterilize and sterilize objects that have
been damaged by steam, high pressure, dry heat sterilization, or
sterilization. In the case of the device, sterilization is not available

Ethylene oxide (EtO) sterilization

% Use ethylene oxide (EO) as a low temperature sterilizer in the field
Health care since 1950. It is a colorless, odorless, and flammable

gas.
< It is used to sterilize sensitive surgical instruments For heat and

moisture, such as plastics and precision instruments.

Gas plasma sterilization (hydrogen peroxide based)
& Gas sterilizes at a low temperature for many heat-sensitive medical

devices and humidity
2 'Ihe sterilization cycle takes between 45-55 minutes.

t penetrate well, and cannot be used on paper or linen.
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- aspecial valve increases the pressure to 15 pounds/square inch above normg|

atmospheric pressure.

- The temperature rises to 121.50C, and

- the superheated water molecules rapidly conduct heat into microorganisms,
- The time is reduced to 15 minutes to kill bacterial spore

- For denser objects, up to 30 minutes of exposure may be required.
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By using an e

quation (Beers law), it converts the transmittance data to an
absorbance value.

The concentration of an

unknown sample can be determined by comparing
the absorbance data to standard: : ’ e

s of known concentration.

The data generated with the set of known standards is called a standard curve.
Lambert’s law:

When a ray of monochromatic

i light passes through an absorbing medium its

ccreases exponentially as the length of the absorbing medium increases.

(Absorbance is directly proportional to the breadth of the cuvette)

[ =1 ekt

Beer’s law:

When a monochromatic light passes through an absorbing medium its
Intensity decreases exponentially as the concentration of the absorbing medium
increases.

(Absorbance is directly proportional to the concentration of the sample)

= I eloc

The two laws are combined in Beer — Lambert law:

It states that the absorbance of light by a material in a solution is directly
proportional to its concentration in that solution.

A=¢clc

Where,
A — absorbance
€ - molar absorptivity
1 length of solution

¢ — concentration
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2- DOUBLE BEAM SPECTOMETER:

In this type, before it reaches the sample, the light source is split into two
separate beams. From this point, the light pass through the sample and second one
is used for reference. This gives an advantage because the reference reading and
sample reading can take place at the same time

34
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® Dry heat reaches all too] surfaces, including machines that
cannot be uged disassembled.

-* Protect sharp objects or tools with a cutting edge.
Leaves no chemical residye,

* Eliminates "wet pack" problems in humid climates.

Disadvantages of hot air oven sterilization

* Materials made of plastic and rubber cannot be sterilized by
dry heat Because the temperatures used (160-170°C) are too
high for these Materials.

® Dry heat penetrates the material slowly and unevenly.

Flame sterilization Fe
In this method the material is passed ove-r a Bunsen flame, but not heated
to redness. Materials such as lancets, nozzles of test tubes, flasks, and
slides are passed the glass over the flame several times. This method kills
vegetative cells, there is not This ensures that germs are eliminated as a
result of this short exposure. This style It is also limited to those materials

that can be exposed to flame. Cracking may occur Glassware.

Radiosterilization i

Many typ;,s of radiation are used for sterilization, such as

3%
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Disadvantages of sterilization by autoclave
¢ A device (steam sterilizer) that requires expertise to maintain to
keep it in working condition.
* Requires strict adherence to time, temperature and pressure.
Repeated sterilization cycles can damage the cutting edges of the

machines (eg the scissors(.
* It cannot be used to sterilize plastic materials that cannot

withstand temperatures high.
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