
The first two articles in this series dealt with principles of infection control and 
disinfectant types and selection. In this concluding article, Peter Bacon examines 

some of the science behind cleaning and disinfection.

Mechanisms of cleaning 
and disinfection 

Cleaning is the removal of contaminating 
material from a surface. Cleaning is a vital 
part of any infection control strategy for 
two reasons:

n Contaminants such as blood, fats, oils and 
particulates can harbour pathogenic micro-
organisms 

n Some disinfectants are ineffective in the presence 
of high levels of contaminants such as protein, or 
are consumed rapidly by reaction with organic 
matter as is the case with chlorine-based actives.

Historical perspective
Historical evidence exists for soap manufacture as 
early as 3000 BC. Early soaps were made from plant 
or animal fats mixed with ash. This process was 
gradually refined over the centuries until advances in 
understanding of the chemistry of fats and commercial 
availability of high quality alkalis enabled industrial 
scale production in the 19th century.  

Household and industrial cleaning processes were 
based on basic substances, such as soaps, alkalis, acids 
or solvents until the 1950s when synthetic surfactants 
began to be developed in commercial quantities. The 
new materials enabled formulators to produce more 
sophisticated and effective products.

The science of cleaning
Cleaning processes have a simple aim, to remove 

unwanted contaminating material from surfaces.  
Several factors must be considered in designing an 
effective cleaning  process: 
n The cleaning product(s) must be compatible with 

all the surfaces they will come into contact with, 
including any equipment 

n The products used must be effective for removal of 
the type(s) of soiling present

n The process must be acceptably safe for the operator 
and other personnel

n Suitable arrangements must be made for dealing 
with the effluent from the process. This is especially 
important when the soil contains toxic material or 
where hazardous products are used. 
Other factors include:

n Timescale for the process
n Cost of chemicals equipment and time
n Quality of water to be used for dilution or rinsing
n Temperature effects.  

A cleaning procedure depends on three inputs:
n Chemical energy—the chemical used will need to 
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be suitable for the soiling and substrates
n	 Physical energy—this takes the form of heat and/

or agitation
n	 Heat can be very beneficial in speeding up a 

cleaning process, especially if a material such as 
a wax or grease with a high melting point is to be 
removed.  
Not all cleaning procedures will be enhanced by 

heating.  Substances such as proteins can be denatured 
by heat and rendered more difficult to remove:
n	 Agitation can be provided in the form of sprays 

or jets as in a washer/disinfector, by ultrasonic 
vibration or by simple wiping or scrubbing

n	 Contact time—a balance of the effectiveness of 
the chemical, the physical input and the nature of 
the substrates. This will normally be minimized 
for rapid processing, but long contact times can 
be used where particularly tenacious soils are 
present. 
Removal of soiling from a surface is accomplished 

by a combination of mechanisms.
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CLEANING TERMINOLOGY

n	Detergent  
A detergent is a product designed for cleaning. 
Detergents can be formulated for very specific functions 
such as glass cleaning or have multiple applications. 
Detergents do not disinfect surfaces, they only 
clean them. Cleaning can be an important part of a 
disinfection process

n	Surfactant  
Detergents frequently contain surfactants. Surfactant 
is a contraction of ‘SURFace ACTive AgeNT’, meaning a 
molecule that acts at a surface or interface. There are 
many types of surfactants with differing properties. 
They promote wetting, emulsification, foaming and the 
physical nature of the product such as gels or viscous 
liquids. Surfactants are characterized by having two 
or more distinct parts of their molecule that exhibit 
differing solubilities
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Water 73 mN/m
Surfactant solution 20–30 mN/m

Wetting allows the cleaning solution to 
penetrate under oily or particulate soils

Soil is released 
from the surface

and then carried 
away in solution

Once soil has been lifted from a surface, the right 
blend of surfactants and other cleaning components 

will prevent redeposition on the cleaned surface

Wetting
Water has a very high surface tension (73 mN/M). 
This causes droplets of water to form on a solid 
surface as if the drop had an elastic coating holding 
it together. To facilitate effective cleaning, surface 
tension must be reduced and surfactants have this 
effect.  Solutions with low surface tension have a lower 
contact angle and are able to form intimate contact 
with a soiled surface.

Soil suspension
Once a detergent has removed soil from a surface, it is 
important that the soil is completely removed and that 
there is no redeposition.

Emulsification
Many of the components of common soils are not 
miscible with water. A standard example is grease 
and fats encountered in domestic dishwashing. For 
these soils to be effectively removed, surfactants need 
to stabilize droplets of the hydrophobic material 
in water, carrying them away from the surface and 
preventing redeposition. The resulting dispersion is 
an emulsion.  

Depending on the type of surfactant used and the 
relative concentrations, emulsions can be oil in water 
or water in oil.

Disinfectants
A disinfectant is a product with the capability to 
destroy pathogens. Disinfectants should be provided 
with data on their efficacy and correct method of use.  
It is important that appropriate products are selected 
for the task in hand.

Disinfectants have differing spectra of activity 
depending on their active ingredients and methods 
of formulation and use. The mechanisms by which 
disinfectants operate mainly depend on interruption 
of cell wall functions in bacteria, moulds and fungi. 
These simple organisms rely on their cell walls for 
protection from the environment and transfer of 
nutrients and waste products. Inhibition of these 
functions rapidly renders the cells inoperative. In some 
cases lysis occurs, the cell wall is breached leading to 
leakage of cell contents. In viruses, disinfectants attack 
proteins that surround the virus structure or the 
actual nucleic acids required for replication.

Disinfectant cleaners
Disinfectant cleaners such as Biocleanse combine 
the functions of a detergent and disinfectant, being 
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effective for the removal of soiling and killing 
pathogenic micro organisms. Advantages of the 
combined product are :
n	 Speed of process—it is a single stage operation using 

a single product, therefore time and inventory are 
managed

n	 Effectiveness—micro-organisms contained within 
soiling are dealt with effectively. A disinfectant 
such as alcohol solution or bleach may not be 
capable of penetrating soiling and some pathogens 
could survive.

Dentisan
Dentisan comprises a compact range of products with 
proven microbiocidal efficacy based on third party 
testing to recognized EN standards. The Dentisan 
range was formulated to complement existing and 
anticipated guidance on infection control in dentistry, 
providing products that enable the recommended 
processes to be carried out effectively.  Each product 
has a clearly defined area of application within the 
practice, making correct product selection easy for 
dental practitioners.

Biocleanse is a key link in the infection control 
chain. It is a highly effective surface cleaner and 
disinfectant with an impressive range of efficacy on 

 
DIsINfEctANt 
TERMINOLOGY

n	Sterilize    
To kill or inactivate all organisms on a 
surface including spores and viruses. 
Cleaning/disinfection is normally 
carried out before sterilization. The 
most common sterilization method is 
autoclaving

n	Disinfect    
To free from pathogenic organisms 
or render them inert. Disinfection 
can be brought about by a combined 
microbiocidal/detergent action, a 
combination of removal and killing

n	Sanitize    
To make sanitary by cleaning or 
disinfection. This term is misleading as 
there is no exact definition associated 
with it

bacteria, viruses, moulds, fungi and spores. Biocleanse 
has been tested against a broad spectrum of pathogens 
including meticillin-resistant Staphylococcus aureus 
(MRSA), Clostridium difficile, HIV, hepatitis B virus, 
TB and avian flu among others. Third party test 
certificates are available for all tests.  

Biocleanse has found extensive application in 
the hospital pathology area where it first came to 
prominence as an effective biocide for use in TB 
research laboratories requiring a very high level 
of containment and disinfection. Among existing 
Biocleanse users are many hospital laboratories at 
well known establishments such as Great Ormond 
Street, The London School of Hygiene and Tropical 
Medicine and Saint Bartholomew’s.

Biocleanse is alcohol-free and therefore non-
flammable and low in odour, making it a popular 
product with users and patients alike. In its ready-to-
use form it is not classified as dangerous and is not 
required to carry any warning symbols.

Most importantly, Biocleanse imparts residual 
activity to surfaces. In testing carried out by the 
Health Protection Agency, Biocleanse was shown to 
retain biocidal activity against MRSA and C. difficile 
for 28 days after application. This means that residual 

Combined disinfectant cleaners offer significant 
advantages over two-stage processes.
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biocide on surfaces goes on killing pathogens between 
cleans and is a major healthcare benefit compared 
with alcohols, bleaches and peroxides that simply 
evaporate or break down, leaving an unprotected 
surface behind.

The Dentisan range also includes: 
n	 Dentiflush, a non-foaming detergent cleaner for 

suction systems
n	 Dentisan 100, a highly surface active cleaner for 

instruments that can be used with ultrasonics or 
manual cleaning techniques

n	 Dentimatic liquid and powder form detergents and 
Dentirinse rinse aid for use in washer disinfectors.

Conclusions
Effective cleaning is a vital part of a coherent infection 
control strategy. Surfactants are responsible for 
many of the key properties of cleaning products 
and disinfectants have differing mechanisms of 
action relating to their structure and the external 
chemistry of the various pathogen species. Combined 
disinfectant cleaners such as Biocleanse® offer 
significant advantages over two-stage processes.

 
KEY POINts
n	Household and industrial cleaning 

processes were based on basic 
substances, such as soaps, alkalis,  
acids or solvents until the 1950s.

n	 Effective cleaning is a vital part of a 
coherent infection control strategy.

n	 Surfactants are responsible for many of 
the key properties of cleaning products 
and disinfectants have differing 
mechanisms of action relating to their 
structure and the external chemistry of 
the various pathogen species.

n	Disinfectants operate mainly by the 
interruption of cell wall functions in 
bacteria, moulds and fungi. 

n	Combined disinfectant cleaners offer 
significant advantages over two-stage 
processes.
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