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A hospital- or laboratory-scale steam sterilizer (autoclave)
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Choice of method for manufacturing a
sterile product

> _are available for manufacturing sterile

products:

v terminal sterilization, in which the product is made,
packed in its final container, then sterilized;

or aseptic manufacture where the product is made
from individual sterile ingredients using aseptic
techniques.
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Choice of method for manufacturing a

sterile product

» The terminal sterilization methods available include:

- the use of heat (either as steam or hot air),

- radiation

- and microbiocidal gases,

Termenal == heat(autoclave) steam.hot
air
.radiation.microbiocidalgas(formaldyhid)

None of them is universally applicable to all types of
product, nor does any single technique fulfil all the

desirable properties of a sterilization method
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reliable in terms of achieving the required sterility
assurance level of 107%

safe for the operators;

safe in terms of inducing no damage to the product
or its container, or inducing the formation of toxic

residu

an easily understood process that can readily be
controlled and monitored by physical instruments;

short exposure time;
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Choice of method for manufacturing a
sterile product
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but many products, particularly medical devices containing
plastics, cannot be heated, so radiation and ethylene oxide gas
are used as alternatives
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Sterile filtration is a possible approach for heat-sensitive water-
soluble drugs,
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for sterile medicines that cannot be filtered, such as
ophthalmic creams, aseptic manufacture may be the best
option, heat ¥ L)Ll
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Typical operating conditions and applications
for common sterilization methods.

Steam Dry, saturated steam at 121°C
(heating in an for 15 minutes - Aqueous solutions in
autoclave) sealed containers
(bottled fluids)
- Surgical and dental
instruments
- Dressings (porous
loads)
- Decontamination of

infected materials or
laboratory waste

Dry heat (hot 160°C for two hours, or, in a

air oven) combined sterilization and - Glassware
glass depyrogenation cycle,
250°C for 30 minutes - Oils, fats and waxes,
and oily injections
lonizing AN absorbed dose of 25 kGy
radiation - Heat sensitive
(thermolabile) raw
materials
- Medical devices
Ethylene 400—1000 mg/l of ethylene
oxide oxide, at 45— 65°C and 40— - Medical devices
80% relative humidity for O.5—
10 h
Filtration Passage of liquid through a
bacteria-retentive membrane = Solutions of heat-
with a pore size of 0.22 um or sensitive, water-soluble
less and oil-soluble
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Steam Sterilization:

» The autoclaves used for steam sterilization vary in
size from benchtop models of the type commonly
found in dental surgeries to large floor-standing
industrial machines that are loaded with forklift

trucks. DY) S sie Al e daaty
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A front-loading laboratory| .o 5 A e s

autoclave having approximately
four times the capacity of that in

Previous figure. m k

Note the thermocouple leads  ocutoclavedsls Gl ilis d;u s
.
inside to '

in the load
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Steam Sterilization:

» Autoclaves can have:

Y circular or rectangular chambers, Lo miind sglleny ) oY)
*and have doors at one end or, less frequently, at both

ends of the chamber (to permit transfer of materials
from a nonsterile to a sterile area for example).

- be top-loading or front-loading
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Steam Sterilization

» The doors of modern autoclaves are fitted with
thermal locks which prevent the door being opened
until the chamber contents are below a preset

temperature—> for operator safety
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- Latent heat is energy released or absorbed,
by a body or a ,during
Steam Sterilization a constant-temperature process that is

specified in some way

» Steam is very much better as a sterilizing agent than water at the
same temperature,

Steam more efficient tan dry
SR 1005)\);4;)3&95team u.cdaﬁ.».n\} 1005)\):4;)&&9 L}MGLAJ ‘\A&MQ&LAJ&
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because steam has a high latent heat content which is transferred
to the objects being sterilized when the steam condenses on them.

Steam kills microorganisms by coagulating and denaturing the cell
protein.

v

v

v

Consequently, steam quality is particularly important: 1 -y La J< &
it should be dry (containing no liquid water droplets) Jils i jle J<4

2. and saturated (containing the maximum amount of water vapour
possible for the given temperature).
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https://en.wikipedia.org/wiki/Thermodynamic_system

Steam Sterilization
------------------------------------------------------------ Ledageloclld 8
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Salurated Waler (0% Dryress)  Wwel Stesm (3% Dryness)  Saturated Steam (100% Dryness)
Tempsealure 100 [212F]  Tempersure 100 °C (212 F) Temperaturs 100 °C [212°F)
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TYPES OF STEAM

- WET STEAM

» Wet steam applies to steam when a portion of its water
molecules have given up their energy (latent heat) and
condense to form tiny water droplets

» Also known as saturated steam

» Mixture of water in the liquid state (tiny droplets) and
gaseous state (steam)
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» It is essential that air is removed from the autoclave
chamber and completely replaced by steam during the
operating cycle. Failure to remove all the air results in the
temperature being lower than that for pure steam at the
same pressure (lower than it should be), so there would
be a risk of sterilization failure.

The relevant Sl unit of pressure is the kilopascal (kPa), although even

modern autoclaves do not necessarily use this scale. Instead, the gauge
might display pressure in the units of pounds per square inch (psi) or bar (a
unit of pressure equal to 100 kPa
4 Pure Stedrnn dau 1o Pa1 (1Vo KIrd) 11d> d LCITIpCrdlurc Ol

121°C,and any residual air in the chamber will resultin a
temperature lower than this(pound per square inch)(psi)
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