Sterilization

The most extreme protocols for microbial control aim to achieve sterilization:
the complete removal or killing of all forms of life- vegetative cells, endospores,
and viruses from the targeted item or environment.

Sterilization protocols are generally reserved for laboratory, medical,
manufacturing, and food industry settings, where it may be imperative for
certain items to be completely free of potentially infectious agents.

Sterilization can be accomplished through either physical means, such as
exposure to high heat, pressure, or filtration through an appropriate filter, or by
chemical means. Chemicals that can be used to achieve sterilization are called
sterilants. Sterilants effectively kill all microbes and viruses, and, with
appropriate exposure time, can also kill endospores.

Aseptic technique

For many clinical purposes, aseptic technique is necessary to prevent
contamination of sterile surfaces. Aseptic technique involves a combination of
protocols that collectively maintain sterility, or asepsis, thus preventing
contamination of the patient with microbes and infectious agents. Failure to
practice aseptic technique during many types of clinical procedures may
introduce microbes to the patient’s body and put the patient at risk for sepsis, a
systemic inflammatory response to an infection that results in high fever,
increased heart and respiratory rates, shock, and, possibly, death.

Medical procedures that carry risk of contamination must be performed in a
sterile field, a designated area that is kept free of all vegetative microbes,
endospores, and viruses. Sterile fields are created according to protocols
requiring the use of sterilized materials, such as packaging and drapings, and
strict procedures for washing and application of sterilants. Other protocols are
followed to maintain the sterile field while the medical procedure is being
performed.

Commercial sterilization

One food sterilization protocol, commercial sterilization, uses heat at a
temperature low enough to preserve food quality but high enough to destroy
common pathogens responsible for food poisoning, such as C. botulinum.
Because C. botulinum and its endospores are commonly found in soil, they may
easily contaminate crops during harvesting, and these endospores can later



germinate within the anaerobic environment once foods are canned. Metal cans
of food contaminated with C. botulinum will bulge due to the microbe’s
production of gases; contaminated jars of food typically bulge at the metal lid.
To eliminate the risk for C. botulinum contamination, commercial food-canning
protocols are designed with a large margin of error. They assume an impossibly
large population of endospores (102 per can) and aim to reduce this population
to 1 endospore per can to ensure the safety of canned foods. For example, low-
and medium-acid foods are heated to 121 °C for a minimum of 2.52 minutes,
which is the time it would take to reduce a population of 1012 endospores per
can down to 1 endospore at this temperature. Even so, commercial sterilization
does not eliminate the presence of all microbes; rather, it targets those
pathogens that cause spoilage and foodborne diseases, while allowing many
nonpathogenic organisms to survive. Therefore, “sterilization” is somewhat of a
misnomer in this context, and commercial sterilization may be more accurately
de scribed as “quasi-sterilization.”

Measuring Microbial Control

Physical and chemical methods of microbial control that kill the targeted
microorganism are identified by the suffix -cide (or -cidal). The prefix indicates the type
of microbe or infectious agent killed by the treatment method:

bactericides kill bacteria,
viricides Kkill or inactivate viruses, and
fungicides kill fungi.

Other methods do not kill organisms but, instead, stop their growth, making their
population static; such methods are identified by the suffix -stat (or -static). For
example, bacteriostatic treatments inhibit the growth of bacteria,
whereas fungistatic treatments inhibit the growth of fungi. Factors that determine
whether a particular treatment is -cidal or -static include the types of microorganisms
targeted, the concentration of the chemical used, and the nature of the treatment
applied.

Although -static treatments do not actually kill infectious agents, they are often less
toxic to humans and other animals, and may also better preserve the integrity of the
item treated. Such treatments are typically sufficient to keep the microbial population
of an item in check. The reduced toxicity of some of these -static chemicals also allows
them to be impregnated safely into plastics to prevent the growth of microbes on these
surfaces. Such plastics are used in products such as toys for children and cutting



boards for food preparation. When used to treat an infection, -static treatments are
typically sufficient in an otherwise healthy individual, preventing the pathogen from
multiplying, thus allowing the individual’s immune system to clear the infection.

Common Protocols for Control of Microbial Growth

Protocol

Definition

Common Application

Common Agents

For Use on Fomites

vegetative cells, endospores,
and viruses from an
inanimate item

equipment and of needles
used for injection

Disinfection Reduces or destroys Cleaning surfaces like Chlorine bleach, phenols
microbial load of an laboratory benches, clinical | (e.g., Lysol), glutaraldehyde
inanimate item through surfaces, and bathrooms
application of heat or
antimicrobial chemicals

Sanitization Reduces microbial load of Commercial dishwashing of | Detergents containing
an inanimate item to safe eating utensils, cleaning phosphates (e.g., Finish),
public health levels through | public restrooms industrial-strength cleaners
application of heat or containing quaternary
antimicrobial chemicals ammonium compounds

Sterilization Completely eliminates all Preparation of surgical Pressurized steam

(autoclave), chemicals,
radiation

For Use on Living Tissue

skin or tissue through gentle
to firm scrubbing and the
use of mild chemicals

Antisepsis Reduces microbial load on Cleaning skin broken due to | Boric acid, isopropyl alcohol,
skin or tissue through injury; cleaning skin before hydrogen peroxide, iodine
application of an surgery (betadine)
antimicrobial chemical

Degerming Reduces microbial load on Handwashing Soap, alcohol swab




