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At Palmero Healthcare, we work to ensure patients and staff are safe, especially during the COVID-19 pandemic. We 

talked with Dr. John Molinari to learn his recommendations on how we should continue proper hand hygiene, specifically 

in dental settings. 

Ignaz Semmelweis is credited with the earliest hospital infection prevention successes in 1847. His insistence of having 

doctors and medical students “disinfect” their hands with a chlorine solution after leaving the autopsy suite, before 

entering the hospital obstetrics ward, and between each patient dramatically reduced the high rate of puerperal fever 

and mortality in postpartum women.1 This history-changing intervention also served to introduce the term “cleaning” as 

the most basic infection control principle.

Unfortunately, even with proven success, Semmelweis’ discovery directly contradicted the beliefs of science and 

medicine in his time. Colleagues and other medical professionals didn’t accept his findings and were unconvinced that 

they could be responsible for spreading infections among their patients. What they didn’t realize was that Semmelweis’ 

hospital observations and resultant successful preventive measures were based on previous pioneering scientific studies.

The Evolution of Hand Hygiene

Many of you reading this are probably unaware that we’re approaching the 200th anniversary of what we now call hand 
hygiene. In 1822, a French pharmacist showed that solutions containing lime or soda chlorides could eliminate foul odors 
associated with human corpses. The pharmacist’s subsequent 1825 publication suggested that physicians and other health 
personnel use a liquid chloride disinfecting solution when treating patients with contagious diseases.2

Even with reports describing the increased efficacy of alcohol-based antiseptics, many health care personnel at that time 
were concerned about the potential for excessive drying of the skin and dermatitis with repeated alcohol use.8 Fortunately, 
these problems were avoided, in part because of the inclusion of glycerol and other emollients to reduce epithelial dryness. 
Subsequent clinical studies have resulted in the Centers for Disease Control and Prevention (CDC), the Association for 
Professionals in Infection Control, and other organizations to include both handwashing (e.g., soap and water, antimicrobial 
antiseptic and water) and waterless alcohol hand antiseptics as components of a comprehensive hand antisepsis program. 
In fact, alcohol preparations containing 60%-85% ethyl or isopropyl alcohol are recommended as the preferred option for 
routine use on hands that aren’t visibly soiled.

Since then, a voluminous amount of scientific literature has documented and strongly 
supported the connection between improved hand hygiene procedures and reduced 
patient infections. Although there have been more recent updates, the CDC’s 2002 
Guideline for Hand Hygiene in Health-Care Settings still serves as an excellent source of 
published evidence supporting hand antisepsis as the most important procedure for 
preventing the spread of infectious diseases in health care settings.3

Waterless high-alcohol skin antiseptics as components of the hand hygiene 
armamentarium weren’t recommended until decades later. Despite early studies 
investigating and proposing the use of alcohol as a skin antiseptic,4,5 it wasn’t until the 
1960s when some of the first commercially available alcohol-based hand-rub 
antiseptics were shown to be more rapidly effective than hexachlorophene and 
iodophor surgical scrubs.6,7 
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Evaluating Hand Hygiene Features

Many FDA-approved products are now available to accomplish hand-cleaning and antisepsis goals. Products that aren’t 
well-accepted by health care practitioners can be a deterrent to hand hygiene efficacy, so compliance with product use 
and procedures are fundamental to success. While no one product may be able to meet all ideal features (Fig. 1), 
advances in chemistry and technology continue to maximize the effectiveness of water-based and waterless agents. It 
isn’t the intent here to discuss each feature; rather, we’ll highlight these key considerations for hand hygiene.

3. Fragrances. A variety of scented additives can be found in many hand hygiene products available for personal and 
health care use. Although these scents may be pleasant for many people, strong fragrances can cause problems for 
those with sensitive skin and/or allergies to perfumes, laundry detergents, and other products that contact skin. In 
addition to causing issues for these people, using heavily scented agents frequently can cause problems for other 
individuals by inducing nonspecific or allergic dermatitis and are a commonly reported cause of health care 
practitioners’ dermatitis. Using unscented or mildly scented hand hygiene products can help reduce the potential 
for health care practitioners’ dermatitis.

1. Cleaning Capability. If hands are visibly soiled with 
body fluids (saliva, blood, urine, feces, exudate, etc.), 
the practitioner must wash them with soap and water 
or with an antimicrobial antiseptic and water to remove 
biodebris and eliminate transient organisms before 
returning to patient care. The primary value of soaps 
and other anionic detergents lies in the ability to 
accomplish mechanical cleaning. Alcohol’s chemistry of 
action makes it unacceptable for use on visibly soiled 
hands, as alcohol denatures and dehydrates 
proteinaceous material. Thus, biological debris will 
remain adhered to soiled hands, coating transient 
microorganisms and preventing cleaning.

2. Antimicrobial Spectrum. Although water-based 
antiseptics can demonstrate variable antimicrobial 
spectra (depending on the active agent), they’re 
effective against resident and most transient skin 
microorganisms when used correctly. Certain 
formulations, such as chlorhexidine, provide 
substantivity, which is a residual antimicrobial effect in 
the epithelial tissues for extended intervals after hand 
washing. Alcohols don’t have residual activity, but they 
have an excellent broad-spectrum defense against a 
wide variety of gram-positive and gram-negative 
bacteria, including many drug-resistant pathogens (e.g., 
MRSA), enveloped viruses (e.g., hepatitis B virus, 
herpes simplex virus, influenza viruses, SARS-CoV-2), 

Figure 1. Representative Hand Hygiene Features

(Reprinted with permission of Dental Advisor.9 [The Dental 
Advisor 2015;32:1-6])

Mycobacterium tuberculosis, and many fungi. To reinforce this efficacy activity, the CDC and others have 
recommended FDA-approved waterless alcohol-based agents as “preferred” when performing hand hygiene on 
unsoiled, clean hands. Ethyl and isopropyl alcohol-based preparations accomplish their antimicrobial effects by 
both denaturing microbial proteins and acting as lipid solvents. The latter enhances preparations’ antimicrobial 
range because of the cidal effects on Mycobacterium tuberculosis and enveloped viruses. In summary, alcohols 
exhibit a broad spectrum of activity and are fast-acting in killing and inactivating microorganisms on the skin.



4. Delivery System. Waterless alcohol-based hand rubs are available as spray rinses, gels, and foams. Early data 
were limited in determining the relative effectiveness of the different preparations, but a 2018 9 report showed 
no difference in the antibacterial efficacy between the three formulations. However, user perceptions and 
objective measurements of drying times suggested that the ethanol-based hand rubs tended to dry faster than 
isopropanol-based rubs.

Summary

Hand hygiene is the simplest and most effective measure for preventing the transmission of infectious diseases. Yet 
despite the ongoing evolution of handwashing formulations, antimicrobial chemicals and the increased application of 
waterless high alcohol antiseptics, compliance with evidence-based science remains a challenge for some health care 
practitioners. There are several product choices and factors that require consideration and that can affect compliance 
with accepted infection control guidelines. Selecting products that minimize potential problems for the user and 
maximize protection are most often those that result in appropriate use.

Figure 2. Nonspecific Irritation Dermatitis

5. Skin Irritation Potential. Most health care providers perform 20-
30 hand hygiene procedures daily, either by hand washing with 
plain soap or an antiseptic handwash or using waterless 
antimicrobial gels, foams, or sprays. While we all know hand 
hygiene is the single most important infection control procedure, 
frequent hand hygiene procedures can cause continued removal 
of skin oils that lubricate the epithelium, resulting in drying and a 
condition termed “nonspecific irritation dermatitis” (Fig. 2). This 
nonimmunologic condition is the most frequent form of skin 
irritation in health care practitioners, especially in those reporting 
a history of skin problems. Frequent hand washing — especially 
with anionic detergents — can substantially increase the potential 
for this epithelial drying and irritation. Alcohol in waterless hand 
antiseptics can also denature and dehydrate skin proteins. 
Manufacturers have addressed this issue by adding emollients 
such as glycerin, aloe vera, and vitamin E to product formulations 
to help moisturize skin and reduce dryness.
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