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What’s about
manual disinfection
and its effectiveness?
Although automated washer disinfectors provide a more reliable and economic
method of thermal disinfection, there may be occasions when thermal disinfection
processes can not be conducted. In some cases it is maybe necessary to use
chemical disinfection, but only for certain categories of instruments and NOT as a
substitute for steam sterilization.
For manual disinfection of dental instruments you need disinfection which is all
bactericidal, tuberculocidal, fungicidal and virucidal (definitions see below) against
all enveloped and non-enveloped viruses. It should also work quickly, and protect
surfaces and instruments.
Dry heat sterilization and chemicals are not recommended for the routine sterilization
of dental instruments and equipment. Ultraviolet light and boiling water do not sterilize
instruments and must not be used (1).
To help protect the environment and protect yourself from harmful disinfectant, thermal
disinfection or steam sterilization can be the right choice to substitute chemical
disinfection, which could harm personal and instruments.
Important note: Before you buy any new instruments or dental devices, always check
the manufacturers instructions and the compatibility of those instructions with your existing
decontamination processes. Always observe the specific manufacturer’s information with
regard to whether chemical disinfection processes are compatible with the instrument.
Incompatibilities can substantially reduce the lifespan of an instrument or considerably limit
its function and provide a risk of cross-infection to patients.

How and where do chemical disinfectants take effect?
Chemical disinfectants contain active substances that inactivate or kill germs.
Among other things, this effect is based on the chemical disinfectant’s ability to
destroy or inactivate the microbial cell wall, or to inhibit certain metabolic processes of
the germs resulting in cell death.

Good to know: the effect depends on the resilience and resistance of the germs,
the correct concentration of the agent used, the exposure time, bioburden and the
temperature. If these factors are not taken into account when using disinfectants,
then the killing effect is less reliable. If disinfectants are mixed together or if a liquid
disinfectant is used in a manner that does not comply with the manufacturer’s
instructions, then a disinfectant effect will no longer be achieved. The instruments
and medical devices must be fully immersed in the liquid disinfectant.
Each disinfectant has its own range of action that is restricted to specific germs.
The range of action determines which germs can be killed or inactivated.
Dental practices must therefore use disinfectants that have a suitable range of action
(bacteria, fungi, viruses). There are specific tests that disinfectants must meet in order
to make claims of disinfectant activity against specific pathogens (e.g. EN 1276,
EN 14476, EN 13624 and EN 13704 (sporicidal)). Although the range of action can
be found on every product label, it is important to check that any product meets
the relevant standard. In addition, every disinfectant has its own specific application
requirements; these must be followed according to both the disinfectant supplier and
instrument manufacturer, otherwise the maximum effect is not guaranteed and risks of
cross-infection may occur. The instructions for using disinfectants must be specified
in the dental practice operating procedures, chemical hazard risk assessment and
documentation of the practice staff training as per each country Health and Safety at
Work legislation.

A distinction is drawn between the following modes of action (1), depending on the
germ type (e.g. bacteria, fungi, viruses, listed alphabetically)
Bactericidal:
Fungicidal:
Yeasticidal:
Mycobactericidal:

Destructive against vegetative bacteria (e.g. Meningococci,
MRSA, Salmonellae). ‘Vegetative’ here means ‘alive’
(in contrast to bacteria spores – see ‘Sporicidal’).
Destructive against fungi (e.g. mould).
Destructive against yeast fungi (e.g. Candida albicans).
Destructive against mycobacteria (Mycobacterium
tuberculosis – causative agent of tuberculosis).

Partially virucidal:
Sporicidal:
Tuberculocidal:
Virucidal:

Destructive against enveloped viruses (e.g. SARS-CoV-2,
HIV, Hepatitis B viruses, Hepatitis C viruses).
Destructive against spores from bacteria such
as C. difficile. Spores are highly resistant
permanent forms of certain types of bacteria.
Destructive against tuberculosis bacteria.
Destructive against all viruses, i.e. enveloped
and all non-enveloped viruses.

Disinfectants can be categorized into different levels depending on their ability to kill germs.
Categories are:
WHO categories:
High level:

Mid level:

Low level:

(HLD) Kills all vegetative microorganisms, mycobacteria,
lipid and non-lipid viruses, fungi spores and some bacteria
spores. One example of a high level disinfectant is peracetic
acid, these groups of compounds are unsuitable for use
in dental practice because of their highly toxic nature and
health and safety control required to use them.
Kills mycobacteria and most viruses and bacteria. It is
registered by the Environmental Protection Agency (EPA) as
a ‘tuberculocide’. If used in dentistry, this is not a substitute
for thermal sterilization.
Kills some viruses and bacteria.

RKI categories
(only Germany, based on the Robert Koch Institute) (3):
Range A:
Effect area B:
Activity range C:
Activity range D:

Vegetative cells from bacteria, mycobacteria and fungi.
Spores from pathogenic fungi are also killed.
Killing viruses
Killing spores of low resistance (anthrax)
The largest effective range. Killing heat-resistant spores
of bacteria, especially spores of clostridia.

Table 1.:

Adapted data from WHO Library Cataloguing-in-Publication Data: the diagram (1) shows the more or less
susceptible germs for each appropriate disinfection level.
Resistant

Prions (Creutzfeldt Jakob Disease)

Level

Prion reprocessing

Bacterial spores (Bacillus atrophoeus)

Sterilization

Coccidia (Cryptosporidium)

Disinfection

Mycrobacteria (M. tuberculosis, M. terrae)
Nonlipid or small viruses (Polio, Coxsackie)
Fungi (Aspergillus, Candida)

High
Intermediate

Vegetative bacteria (S. aureus, P. aeruginosa)

Susceptible

Lipid or medium-sized viruses
(SARS-CoV-2, HIV, Herpes, Hepatitis B)

Low

Based on the grading of medical instruments and products by Spaulding, which
assign instruments to different grades based on their contact with the patient or
infectious material, the required disinfectant of the relevant level is to be used.
Chemical disinfectants are a poor substitute for steam sterilization and MUST NOT be
used in place of steam sterilization for critical or semi-critical devices.
When handling chemical disinfectants, they must always be handled, stored, applied
and disposed appropriately. Make sure you always wear protective clothing, gloves
and protective eye wear. You should also observe the corresponding safety and
disposal information provided by the disinfectant manufacturer. Please note that other
important health and safety information such as, risk assessments, occupational
health monitoring, record keeping, storage, and access of disinfectants should be
known and followed (2).
After chemical disinfection has taken place, devices should be free from microbial
contaminants. Any remaining disinfectant should be rinsed off using purified water (the
water used should be suitable for clinical use). Disinfectant residues and components
of dead germs, such as endotoxin, can trigger reactions that are harmful to health if
they come into contact with patients (2).
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