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Radiation Sterilization
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» Gamma-rays or high-energy electrons are used to
sterilize heat-sensitive materials and products:

- like medical devices (for example,prostheses, intravenous
giving sets, syringes and sutures)—> in the case of medical
devices, damage to plastics in terms of discoloration and
brittleness is a potential problem.
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- anhydrous medicines (such as ointments) and powders
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Radiation Sterilization

» The unit for absorbed radiation dose is the gray (Gy)
which has replaced the older unit of the rad.

» The standard radiation dose recommended for
sterilization of pharmaceutical products is 25 kGy
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The mechanism by which radiation kills
cells is that of ionization causing free radical
production and damage to the DNA
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Radiation Sterilization

» Radiation sterilization facilities are expensive to
construct and to operate, so companies
manufacturing products to be sterilized in this way
normally send them to one of a small number of
specialist contractors.
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Radiation Sterilization

» Gamma radiation is rarely used for water-containing
products, why!?
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because the products of radiolysis of water usually
cause too much damage to the drug
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» Ultraviolet light is a nonionizing form of
electromagnetic radiation that has poorer penetrating
power.

» It is commonly used for the disinfection of surfaces in
aseptic work areas, air (as in microbiological safety
cabinets and operating theatres for example) and for
decontamination of water to be used both as an
ingredient of medicines and for cleaning purposes.
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» UV treatment could not be used to produce

» endotoxin-free water for injection.
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Gaseous Sterilization

» Several microbiocidal gases have been used for
sterilization including:

- ethylene oxide,
- formaldehyde,
4l A 5 (Jle i) (Sea @l Jls(hydrogen peroxide -
cold sterilance a¢<~ sdialysis machine) —
- and peracetic acid

Ethylene oxide (sometimes referred to as EtOx) is by
far the most common and will be the only one
considered here
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Gaseous Sterilization

» It is not a favored method because:
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it is less reliable than heat and radiation—> it needs
rigorous in-process monitoring to confirm that
sterilizing conditions have been achieved
- it is also slow ax 4Ly gha 6 yid 3A g
- and there are several safety issues concerning its use,
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So it is only employed when there is no alternative.
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Gaseous Sterilization

» Ethylene oxide is suitable for sterilizing materials that are
both heat and radiation sensitive: .
agie alidl

- so it is used primarily for disposable medical devices.

- Itis also infrequently used in hospitals for surgical
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- and the sterilization of isolators and chambers, although
hydrogen peroxide is now preferred.

» Ethylene oxide diffuses easily into paper,rubber and many
plastics, - it cannot easily penetrate into crystalline
materials and its activity is significantly reduced by the
presence of organic material (blood, pus or feces) so it
cannot be used to sterilize crystalline raw materials or
unwashed surgical instrumens.Hamed.Ph.D-HU



Gaseous Sterilizatior

» Hospital ethylene
oxide sterilizers are
similar to conventional
autoclaves, being steel

chambers of varying

_’

whilst industrial-scale
sterilizers are very
much larger
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Gaseous Sterilization

» Ethylene oxide is _gas that is -

when mixed with air in proportions greater than
3.6% by volume,

» so it is normally used as a mixture with carbon
dioxide (8.5-80% of ethylene oxide), nitrogen or
dichlorodifluoromethane (12% ethylene oxide) to
minimize the risk.

» Alternatively it is introduced into an evacuated

sterilization chamber as the _
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» Ethylene oxide is thought to kill microorganisms by alkylating
essential proteins and nucleic acids in the cell

» this mechanism of action means that the gas is both mutagenic

and carcinogenic.
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» It also causes acute eye, skin and bronchial irritation at

concentrations above 200 parts per million (ppm) but, crucially,
many people are unable to detect it by smell until the
concentration is about three times that value, or more.
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» Health and safety aspects of ethylene oxide sterilization are
therefore a major consideration.
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