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Terminology
Detergent (surfactant) - Commonly referred to as 
soap.

Compounds that possess a cleaning action. They 
are composed of a hydrophilic and a lipophilic 
part and can be divided into four groups: 

1. anionic 

2. cationic

3. amphoteric 

4. non-ionic.



Terminology
Antimicrobial (medicated) soap

Soap (detergent) containing an antiseptic agent 
at a concentration sufficient to inactivate 
microorganisms and/or temporarily suppress 
their growth. 

The detergent activity of such soaps may also 
dislodge transient microorganisms or other 
contaminants from the skin to facilitate their 
subsequent removal by water.



Terminology
Antiseptic agent
An antimicrobial substance that inactivates 
microorganisms or inhibits their growth on living 
tissues. Examples include:

Alcohols

Chlorhexidine gluconate (CHG)

Iodine

Chloroxylenol (PCMX)

Triclosan

Chlorine derivatives

Quaternary ammonium compounds 



Terminology
Alcohol based hand rub

An alcohol-containing preparation (liquid, gel or 
foam) designed for application to the hands to 
reduce the growth of microorganisms. Such 
preparations may contain one or more types of 
alcohol with excipients, other active ingredients 
and humectants.



Physiology of 
normal skin –
protecting the 
skin barrier



External substances can 
interact with the skin in three 
ways:
They can interact with the cells directly;

they can penetrate the interstices of the cells;

or they can gain entrance through the 
pilosebaceous and sweat gland orifices.



Causes of 
occupational 
dermatoses

Chemical

Mechanical

Physical

Biological.

In one study, approximately 25% of nurses reported
symptoms or signs of dermatitis on their hands, and
85% gave a history of skin problems,
Larson E, Friedman C, Cohran J, Treston-Aurand J, Green S. 
Prevalence and correlates of skin damage on the hands of 
nurses. Heart Lung 1997;26:404-12.



Acid Mantle
Protects from microorganisms, 
injury, and invasion.  Traps water 
in body.

Sebum protects the outer skin 
from external factors.

Acid mantle is made up of sebum, 
lipids, sweat, and water to form a 
hydrolipidic film.  

Acid mantle has a pH average of 
5.5.



Acid Mantle 

EMJ Dermatol. 2014;2:86-94. Schreml, Stephan, Michael Kemper, and Christoph Abels. "Skin pH in the elderly and appropriate skin care." Eur Med J Dermatol 2 (2014): 86-94.



Transepidermal 
water loss 
(TEWL)

– water loss caused 
by the evaporation 
on the skin’s surface

https://www.pinterest.co.uk/pin/361554676315500576/visual-search/



Transmission of 
pathogens by hands

Health-care workers: source, vector, or victim of MRSA?
Volume 8, Issue 5, May 2008, p289-301

Volume 8, Issue 5, May 2008, Pages 289-301

https://www.sciencedirect.com/science/journal/14733099/8/5
https://www.sciencedirect.com/science/journal/14733099
https://www.sciencedirect.com/science/journal/14733099/8/5


Albrich, Werner C., and Stephan Harbarth. "Health-care workers: source, vector, or victim of MRSA?." 
The Lancet infectious diseases 8.5 (2008): 289-301.



Ong, Peck Y. "Recurrent MRSA skin infections in atopic 
dermatitis." The Journal of Allergy and Clinical Immunology: In 
Practice 2.4 (2014): 396-399.



Murphy’s 
Law
ANYTHING THAT CAN GO 
WRONG WILL GO WRONG

http://mom2my6pack.blogspot.com/2007/07/july-3.html



Refillable soap 
dispensers
Do not add soap to a partially 
empty soap dispenser.

If soap dispensers are reused, 
follow recommended procedures 
for cleansing (IA)



Defective 
products
Solution

Delivery system – pump, battery, 
refillable, types of pumps, amount, 
monitoring systems, wipes



Brannan, Daniel K., and J. C. Dille. 
"Type of closure prevents microbial 
contamination of cosmetics during 
consumer use." Appl. Environ. 
Microbiol. 56.5 (1990): 1476-1479.



Brannan, Daniel K., and J. C. Dille. "Type of closure 
prevents microbial contamination of cosmetics 
during consumer use." Appl. Environ. Microbiol. 
56.5 (1990): 1476-1479.



Electronic Surveillance Options

Kinsella, G., A. N. Thomas, and R. J. Taylor. "Electronic surveillance of wall-mounted soap and alcohol gel dispensers in 
an intensive care unit." Journal of Hospital Infection 66.1 (2007): 34-39.



Review of hand 
hygiene fixtures
Water

◦ Temperature control

◦ Contaminants

◦ Flow

◦ Automated

Sinks/Plumbing



Faucet 
Aerators
Numerous outbreaks associated 
with faucet aerators.

Purpose of aerators:
◦ Conserve water while 

maintaining  high pressure

◦ Saves $

◦ Reduce splashing

Replace or clean your faucet 
aerators, as they can become 
clogged with silt and biofilm.

The Impact of Aerator on Water Contamination by Emerging Gram-Negative Opportunists in At-Risk Hospital Departments. ICHE. Feb. 2014



Shallow sink bowl enables potentially contaminated water to splash onto patient care items, healthcare worker hands, and 
into patient care spaces  more than four feet from the sink itself.
Annual Conference of the Association for Professionals in Infection Control and Epidemiology (APIC) 2019



Sinks in the Future
Ozonated water

Laminar flow

Self flushing

Motion activated

Cleans without soap

Prevents bacterial growth and biofilm

Disinfects drain and trap

Integrates with hand hygiene monitoring 
programs





Soap
Bland soap

. Available in various forms:
◦ bar soap

◦ liquid

◦ leaf 

Occasionally, plain soaps have 
become contaminated





Antimicrobial 
Soaps:  
Active 
Ingredients

Chlorhexidine (CHG) 

Chloroxylenol

Hexachlorophene

Iodine and iodophors

Quaternary ammonium 

Triclosan



https://www.who.int/gpsc/5may/tools/who_guidelines-handhygiene_summary.pdf



Chlorhexidine gluconate (CHG)
Has a strong persistent effect if not counteracted
Increased effectiveness with repeat applications 
Incompatible with some non-ionic inorganic chemicals and some anions
Do not use near mucous membranes
Toxicity to ears and eyes reported
Do not use in open wounds 
More effective for gram (+) organisms than gram (-) 



Chloroxylenol - para-chloro-meta-xylenol 
(PCMX)
Halogen-substituted phenolic compound

Activity of chloroxylenol is apparently attributable to the inactivation 
of bacterial enzymes and alteration of cell walls 

Relatively few articles dealing with the efficacy of chloroxylenol-
containing preparations

Chloroxylenol is not as rapidly active as chlorhexidine gluconate or 
iodophors

Minimally affected by the presence of organic matter, but is 
neutralized by non-ionic surfactants



Iodine Based 

Rapidly neutralized in presence of organic materials 
such as blood or sputum.
Wide range of activity but requires sufficient contact 
time.

Residual effect is minimal if wiped off or rinsed.

The antimicrobial activity of iodophors also can be 
affected
by pH, temperature, exposure time, concentration of 
total available iodine and the amount and type of 
organic and inorganic compounds present (e.g. 
alcohols and detergents).

Iodophor antiseptics have become contaminated with 
Gram-negative bacilli as a result of poor manufacturing
processes 



Triclosan
Triclosan enters bacterial cells and affects the cytoplasmic 
membrane and synthesis of RNA, fatty acids, and proteins.

Has persistent activity on the skin. Its activity in hand-care products 
is affected by pH, the presence of surfactants or humectants, and the 
ionic nature of the formulation.

Most formulations containing less than 2% triclosan are well 
tolerated and seldom cause allergic reactions.



Quaternary 
ammonium 
compounds

Large group of 
compounds:

•Alkyl benzalkonium 
chloride

•Benzethonium chloride, 

•Cetrimide

•Cetylpyridium chloride



Hexachlorophene

Hexachlorophene is a bisphenol composed of two 
phenolic groups and three chlorine moieties.

In the 1950s and early 1960s, emulsions containing 
3% hexachlorophene were widely used for hygienic 
handwashing, as surgical scrubs, and for routine 
bathing of infants in hospital nurseries.

Infants bathed with hexachlorophene sometimes 
developed neurotoxicity (vacuolar degeneration)



WHO GUIDELINES 
ON HAND HYGIENE 
IN HEALTH CARE

When alcohol-based handrub is 
available in the health-care facility for 
hygienic hand antisepsis, the use of 
antimicrobial soap is not
recommended (II).



What went wrong here?
Gloved before brief patient contact

Removed gloves

Plated hand

Used alcohol gel  

Plated hand



Antimicrobials Are Dose + Time Dependent
Gloved before brief patient contact

Removed gloves

Plated hand

Used alcohol gel  

Plated hand



G. Kampf, J. Gray
Dose considerations for alcohol-based 
hand rubs
Journal of Hospital Infection, Volume 95, 
Issue 2, 2017, pp. 183-184



Alcohol

Additives/Combo

Isopropyl alcohol appears to be 
more toxic than ethanol.

The efficacy of alcohol-based hand 
hygiene products is affected by a 
number of factors, including the 
type of alcohol used, the 
concentration of alcohol, the 
contact time, the volume of 
alcohol used, and whether the 
hands are wet when the alcohol is 
applied. 



To clean or kill?
Use an alcohol-based handrub as the preferred means for 
routine hand antisepsis if hands are not visibly soiled. (IA)

If alcohol-based handrub is not obtainable, wash hands 
with soap and water (IB).

Before handling medication or preparing food perform 
hand hygiene using an alcohol-based handrub or wash 
hands with either plain or antimicrobial soap and water 
(IB).

Soap and alcohol-based handrub should not be used 
concomitantly (II)

WHO Guidelines on Hand Hygiene in Health Care 



Brushes



Toweling/Hand Dryers

Transmission of bacteria is more likely to occur from 
wet skin than from dry skin.

The hygienic efficacy of hand drying includes drying 
efficiency.

Paper towels are superior to electric air dryers.

Drying hands thoroughly with single-use, disposable 
paper towels is the preferred method of hand drying 
in health care.

Huang C, Ma W, Stack S. The hygienic efficacy of different hand-drying methods: a review of the evidence. Mayo 
Clin Proc. 2012;87(8):791–798. doi:10.1016/j.mayocp.2012.02.019



Lotions

Becks, Victoria E., and Nancy M. Lorenzoni. "Pseudomonas aeruginosa outbreak in a neonatal intensive care unit: a possible link to 
contaminated hand lotion." American journal of infection control 23.6 (1995): 396-398.



Compatibility

CHG Compatible

Lotion

Alcohol hand rub

Glove Compatible

Mineral oil and petrolatum, common 
emollients in skin-care formulations, have 
been shown to contribute to latex glove 
deterioration.

Following the use of powdered gloves, some 
alcohol-based handrubs may interact with 
residual powder, resulting in a gritty feeling on 
hands. 



Handwipes

Pokrywka, Marian, et al. "Can improving patient hand hygiene impact Clostridium difficile infection events at an 
academic medical center?." AJIC 45.9 (2017): 959-963.



Handwipes



Wilkinson, M. A. C., et al. "Assessment of the efficacy of a 
patient hand wipe: development of a test method." Journal of 
Hospital Infection 98.4 (2018): 339-344.



https://www.cdc.gov/handhygiene/firesafety/index.html#anchor_1556539412
N F PA  1 0 1  L I F E  S A F E T Y  C O D E  R E Q U I R E M E N T S  F O R  T H E  U S E  O F  A B H S  D I S P E N S E R S





NFPA 101 Life Safety Code Requirements for the use of ABHS Dispensers



NFPA 101 Life Safety Code Requirements for the use of ABHS Dispensers



Individual User Issues
Hand hygiene process and prevention of 
dermatitis

Dermatitis

Age 

Allergies – alcohol 

Antabuse

Foams



Selection And Handling Of Hand Hygiene
Agents
A. Provide HCWs with efficacious hand hygiene products that have low irritancy potential (IB)

B. To maximize acceptance of hand hygiene products by HCWs, solicit their input regarding the 
feel, fragrance, and skin tolerance of any products under consideration. In some settings, cost may 
be a primary factor (IB)

C. When selecting hand hygiene products: determine any known interaction between products 
used to clean hands, skin care products, and the types of gloves used in the institution (II) solicit 
information from manufacturers about the risk of contamination (IB); ensure that dispensers are 
accessible at the point of care (IB); ensure that dispensers function adequately and reliably and 
deliver an appropriate volume of the product (II); ensure that the dispenser system for alcohol-
based formulations is approved for flammable materials (IC); solicit information from 
manufacturers regarding any effect that hand lotions, creams, or alcohol-based handrubs may 
have on the effects of antimicrobial soaps being used in the institution (IB).



Selection 
process

Nursing tasks – food prep, aseptic procedures, 

Resident use – before meals, bathing, sensitive skin

Cost/contract

Fragrance - less is more

Consistency (consider 
plumbing, flooring, walls, etc.)

Lotion soap

Alcohol 

•Gel 

•Foam

•Solutions

Factors to be taken into 
consideration for 
product selection 
include:



Foam or 
Liquid Soap

Foam
◦ Use less product

◦ Spreads easier

◦ Easier to handle

◦ Easier to rinse off (10% less water)

◦ Easier to plumbing fixtures



Foam Soap Effectiveness



Soap Dispenser Installation



What to do with 
current product 
& dispensers?



Installation issues



Vendor support –
not only in the 
beginning

Installation

Training

Free dispensers

Ongoing support



Pilot
Timing 

Duration

How to evaluate
Product

Outcome on skin

Correct application



Larson, Elaine, et al. "Skin reactions related to hand hygiene and selection of hand hygiene products." American 
journal of infection control 34.10 (2006): 627-635.
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