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Systematic Cleaning & Disinfection Practices are key in controlling the

spread of pathogens to patient care equipments & surfaces.

Disinfectants...Definition, Classification, labels and how to select ?

Rational approach to Disinfection & sterilization based on Spaulding's

Classification

Consideration and assessment for Disinfectants action plan

Current issues and new technologies in Disinfectants as Hydrogen

peroxide & Hypochlorous acid
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A significant number of hospital-acquired infections occurs due to inefficient

disinfection of hospital surfaces, instruments and rooms. The emergence and wide

spread of multiresistant forms of several microorganisms has led to a situation where

few compounds are able to inhibit or kill the infectious agents.

Several strategies to disinfect both clinical equipment and the environment are

available, often involving the use of antimicrobial chemicals. More recently,

investigations into gas plasma, antimicrobial surfaces and vapour systems have

gained interest as promising alternatives to conventional disinfectants.

BACKGROUND
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Cleaning

Sterilization

Disinfection

Decontamination
Use of physical or chemical means to remove, inactivate, or

destroy pathogens on a surface or item so that they are no longer

capable of transmitting infectious particles.

A process that removes foreign material (e.g. soil organic material, 

micro-organisms) from an object

A controlled process that destroys all microorganisms including 

bacterial spores

The removal or destruction of all microbes except bacterial spores

Precleaning IS A MUST

Disinfecting agents are registered by the Environmental Protection 

Agency (EPA) as “antimicrobial pesticides”.
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Disinfection of Patient care Equipments

Miscellaneous  Inactivating Agents Chemical Disinfectants

1. Acids (eg acetic acid, citric acid)

2. Alcohols (eg Ethanol, Isopropanol)

3. Aldehydes (eg Formaldehyde, 

gluteraldehyde)

4. Alkalies (eg sodium or ammonium 

hydroxide) 

5. Biguanides (eg chlorhexidine)

6. Halogens (eg chlorine , iodine 

compounds)

7. Oxidizing Agents (eg Hydrogen 

Peroxide, Paracetic acid)

8. Phenols

9. Quaternary Ammonium compounds

1. Flushing- and washer-disinfectors

2. Pasteurization

3. Ultraviolet radiation

4. Metals as microbicides

5. Other germicides
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A RATIONAL APPROACH TO 

DISINFECTION AND STERILIZATION

More than 45 years ago, Earle H. Spaulding devised a rational approach to disinfection

and sterilization of patient care items or equipment. This classification scheme is so

clear and logical that it has been retained, refined, and successfully used by infection

control professionals and others when planning methods for disinfection or

sterilization.

Spaulding believed that the nature of disinfection could be understood more readily if

instruments and items for patient care were divided into three categories based on the

degree of risk of infection involved in the use of the items (Risk Assessment of patient

care equipment).
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Items of high risk 

(critical items)

Sterile tissues

body cavities and the 

vascular system.

Surgical instruments, 

vascular catheters.

Sterile

Single use and 

disposable

Reusable after 

thorough cleaning 

followed by sterilization.

Items of 

Intermediate risk 

(Semi-critical items)

In contact with intact 

mucous membranes or 

non-intact skin.

Respiratory equipment, 

gastrointestinal 

endoscopes, vaginal 

instruments

Cleaning followed by 

disinfection is usually 

adequate

Items of low risk 

(Non critical items)

In contact with normal 

and intact skin or the 

inanimate environment

Bedpans, blood pressure 

cuffs, bedside tables and 

floors.

Decontaminated by low 

level disinfectants.

Classification of patient care equipment or environment according to Risk Assessment
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Disinfectant consideration

Environmental consideration

Micro-organism consideration

Consideration and Assessment for a Disinfectant Action Plan
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Microorganism Consideration

Organism Type

Virus (enveloped) Virus Influenza, HIV, HBV, HCV

Gram-positive bacteria Bacteria Staphylococcus including MRSA

Enterococcus including VRE

Large Virus (non-enveloped) Virus Adenovirus

Rotavirus

Gram-negative bacteria Bacteria Acinetobacter

Klebsiella including CRE

Fungi Aspergillus

Small Virus (non-enveloped) Virus Polio, Norovirus

Mycobacteria Bacteria M. tuberculosis

Bacterial Spores Bacteria Bacillus, C. difficile

S*

R#

Effect of Disinfectants on Microorganism
# Resistant
* Sensitive



Disinfectant Consideration

Disinfectant concentration

Application method.

Contact time

Stability and storage. 

Instructions for use

Safety precautions.

Expense. 

Economic considerations “costs should always be calculated on a per gallon of use/dilution rather 

than the cost of concentrate”
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Environmental Consideration

Purpose of disinfection protocol.

Organic load

Surface topography

Temprature

Relative Humidity

Water  hardness

pH

Presence of other chemicals

Value of the item to be decontaminated

Health, safety and the environment
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Cleaning (washing/sanitizing)

Disinfection

Assessment 

Implementing a Disinfection Action Plan

Evaluation
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Implementing a Disinfection Action Plan

Assessment
A thorough assessment of the problem by evaluating the infectious agent suspected, its mode of

transmission, potential areas affected and selection of the proper chemical disinfectant.

Cleaning
It has been estimated that cleaning alone may remove over 90% of bacteria from surfaces.

Washing/sanitizing

This is the most crucial step in the disinfection process and will most likely eliminate the majority

of remaining microorganisms, if performed correctly.

Disinfection
Always read the entire product label and follow dilution instructions explicitly to ensure that the

safest, most effective concentration is applied.

Evaluation
While visual inspection of cleanliness is important, bacteriological samples should be obtained to

determine the effectiveness of the cleaning and disinfection protocol. The best time to sample is

2-3 days after disinfection.

Dr. Marwa A. AbdelrheemFriday, November 4, 2022



Key Considerations for Selecting the Optimal Disinfectant

Consideration Questions to ask  Score (1–10) 

Does the product kill the most prevalent healthcare pathogens, 

including those that 

• Cause most HAIs? 

• Cause most outbreaks? 

• Are of concern in your facility? 

Kill claims 

How quickly does the product kill the prevalent healthcare pathogens? 

Does the product keep surfaces visibly wet for the kill times listed on its label?
Kill and wet-contact times 

Does the product have an acceptable toxicity rating? 

Does the product have an acceptable flammability rating? 

Is a minimum level of personal protective equipment required? 

Is the product compatible with the common surfaces in your facility? 

Safety

Is the product odor considered acceptable? 

Does the product have an acceptable shelf life? 

Does the product come in convenient forms to meet your facility’s needs (eg, liquids, sprays, refills, 

multiple wipe sizes)? 

Does the product work in the presence of organic matter? 

Is the product water soluble? 

Does the product clean and disinfect in a single step? Are the directions for use simple and clear? 

Ease of use 

Does the supplier offer comprehensive training and ongoing education, both in person and virtual? 

Does the supplier offer 24-7 customer support? 

Is the overall cost of the product acceptable (considering product capabilities, costs of infections that may be prevented, 

and costs per compliant use)? 

Can the product help standardize disinfectants used in your facility? 

Other factors 

When determining the optimal disinfecting product for surface disinfection in your facility, consider the 5 components shown, give each

product a score (1 is worst and 10 is best) in each of the 5 categories, and select the product with the highest score as the optimal

product choice (maximum score is 50).



Disinfectant Labels

Product labels contain important information on the proper use and hazards of a chemical. This information

may often be overlooked, however it is a violation of federal law to use a product in a manner

inconsistent with its labeling.

Disinfectants may have a range of uses and label claims, such as cleaner, deodorizer, sanitizer,

disinfectant, fungicide, virucide or ‘for hospital, institutional and industrial use’.

1.product Identification

2.Name (brand and generic) , category of compound 

3.Listing of ingredients by percentage of chemical composition

4.Registration Date (National, EPA, FDA)

5.Use characteristics (Dilution, activation)

6.Germicidal activity (spectrum for use)

7.Safety information(MSDS)
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CURRENT ISSUES AND NEW TECHNOLOGIES IN

DISINFECTION AND STERILIZATION

New disinfectants that are currently available or under development include

improved hydrogen peroxide liquid disinfectants, peracetic acid-hydrogen

peroxide combination, electrolyzed water (hypochlorous acid), cold atmospheric

pressure plasma, and polymeric guanidine.
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Improved Hydrogen Peroxide

Effective Microbicidal Activity very low levels of anionic and/or nonionic
surfactants in an acidic product that act with hydrogen peroxide

Safe for humans and equipment, and benign for the environment

The lowest EPA toxicity category (category IV) based on its oral, inhalation, and
dermal toxicity... nontoxic and is not an irritant.

Various concentrations (e.g., 0.5 to 7 percent) Lower concentrations (i.e., 0.5
percent, 1.4 percent) and higher concentrations (e.g., 2 percent) are designed for the
low level and the high level disinfection respectively.

Different products may use different terminology “accelerated” or “activated”
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Improved Hydrogen Peroxide

The improved hydrogen peroxide-based environmental surface disinfectants proved to be more

effective (> 6log10 reduction) and fast-acting (1 minute) microbicides in the presence of a soil load

(to simulate the presence of body fluids) than commercially available hydrogen peroxide.

The activated hydrogen peroxide completely eliminated contamination with methicillin-resistant

Staphylococcus aureus (MRSA) and vancomycin-resistant enterococci (VRE) and resulted in a

98.5 percent reduction in microbes (only Bacillus spp. recoverable). Thus, at UNC Health Care

privacy curtains are being disinfected at the grab area by spraying the grab area of the curtain three

times with activated hydrogen peroxide at discharge cleaning.

Cont.
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Hypochlorous Acid

Not all chlorine species are the same – or as effective. Studies exploring the mechanism

of chlorine disinfection can’t precisely identify how each particular chlorine species works,

but it’s a mix of:

Rapid oxidation reactions with cell walls or other vital cell components including proteins,

nucleic acids and key enzymes rendering them non-functional, and the rate of diffusion

through the cell wall – so how quickly it penetrates into pathogen Cells.

Hypochlorous works on both levels and that’s why it’s widely regarded as being 100 times

more effective than more commonly used disinfectants in the chlorine family, such as

bleach.

Most disinfectants kill by penetrating the cell wall and killing the RNA or DNA, but this can

take 1, 5 or 10 minutes or longer. As hypochlorous acid has high oxidation values it oxidises

cell walls very quickly, penetrating the cell and killing them within seconds.
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Uses

In medicine, hypochlorous acid water has been used as a disinfectant and sanitiser.

In wound care, and as of early 2016 the U.S. Food and Drug Administration has approved

products whose main active ingredient is hypochlorous acid for use in treating wounds and

various infections in humans and pets. It is also FDA-approved as a preservative for saline

solutions.

In disinfection, it has been used in the form of liquid spray, wet wipes and aerosolised

application. Recent studies have shown hypochlorous acid water to be suitable for fog and

aerosolised application for disinfection chambers and suitable for disinfecting indoor settings

such as offices, hospitals and healthcare clinics.
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Uses

In food service and water distribution, specialized equipment to generate weak solutions of 

HClO from water and salt is sometimes used to generate adequate quantities of safe (unstable) 

disinfectant to treat food preparation surfaces and water supplies. It is also commonly used in 

restaurants due to its non-flammable and nontoxic characteristics.

In water treatment, hypochlorous acid is the active sanitizer in hypochlorite-based products 

(e.g. used in swimming pools).

In deodorization, hypochlorous acid has been tested to remove up to 99% of foul odours

including garbage, rotten meat, toilet, stool, and urine odours.

Cont.
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TAKE HOME MESSAGE

When properly used, disinfection and sterilization can ensure the safe use

of invasive and noninvasive medical devices.

Cleaning should always precede high level disinfection and sterilization.

Strict adherence to current disinfection and sterilization guidelines is

essential to prevent patient infections and exposures to infectious agents.
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If you’ willing“
”- John Maxwell
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Thank You
For your attention
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