
Disinfectants…Smoke & Mirrors?

The Real Story: Clinical Facts the Public Should Know

     Hard surface germicides – those pesticide products used by healthcare professionals, including dentists, 
doctors, emergency medical providers, daycare personnel and homeowners to kill bacterial, viruses, and fungi 
on various surfaces – should be more carefully scrutinized by those who use them.  They’re available in liquids, 
pump-sprays, aerosols, and towelettes.  Not all are created equal, nor are all effective for all uses.  Some are 
highly toxic, even potentially carcinogenic, while others are much safer and no less effective.

     All hard surface germicides, depending on their intended uses, must be registered by The Environmental 
Protection Agency (EPA) as antimicrobial pesticides or approved as medical devices by the Food and Drug 
Administration (FDA).  Sometimes, the same product requires both EPA registration and FDA approval.  For 
example, EPA has jurisdiction over sanitizers, disinfectants and non-liquid sterilants, which many people are 
surprised to learn are regulated as pesticides.  FDA jointly regulates disinfectants used to pre-clean medical 
devices before sterilization (e.g., dental instruments and instrument trays), and exclusively regulates all liquid 
chemical sterilants.

     Generally speaking, germicides can be placed into seven categories based on the specific active ingredient or 
combination – the chemical or combination of chemicals in the product that actually kill the target 
microorganisms – they contain.  There are 1) glutaraldehyde-based, 2) phenol-based, 3) iodine-based, 4) sodium 
hypochlorite (bleach)- based, 5) sodium bromide/sodium dichloroisocyanurate dehydrate-based, 6) quaternary 
ammonium chloride-based, and 7) quaternary ammonium chloride/alcohol-based antimicrobials.  Within each of 
these categories, a given product may be a sanitizer (inhibits the growth of vegetative germs), a disinfectant 
(kills vegetative germs) or a sterilant (kills vegetative germs and spores).  Sanitizers are the least effective 
products; sterilants are the most effective.  However, if a product is a sterilant, it is also a sanitizer and a 
disinfectant.  If a product is a disinfectant, it is a sanitizer too, but not a sterilant. Sanitizers are just sanitizers.

     All germicides must be registered by EPA, except for liquid chemical sterilants, which require FDA 
approval.  Regardless of whether EPA or FDA has jurisdiction, however, a product’s label must include an 
ingredient statement that lists the concentration of each active ingredient.  This makes it easy to determine the 
content of any product, and whether the active ingredient is appropriate for your intended use.  In addition, all 
germicides (except for liquid chemical sterilants) must clearly list an EPA registration number on the product’s 
label.  If there is no such number on the label, then the product is illegal (which, unfortunately, is not 
uncommon).

     For EPA registration purposes, every antimicrobial product must satisfy specific regulatory requirements, 
including those pertaining to safety and efficacy.

     Safety is demonstrated in two ways: 1) by testing the active ingredient (s) alone in a series of both acute and 
longer-term toxicity studies, and 2) by a series of acute toxicity.

Studies performed with the same product that the consumer uses (the so-called “end-use” product.) The studies 
conducted using the active ingredient (s) – called generic data requirements – are performed separately from, but 
in addition to, those done with the end-use product.  These toxicity studies show the toxicity potential of the 
technical grade active ingredient (TGAI: this is the active ingredient without any intentionally added inert 
ingredients such as water, fragrance or color) after repeated exposure over weeks, months or, in some cases, 
years.  Both in vitro and in vivo studies are required.



     The acute toxicity studies on the end-use product – called end-use data requirements - include oral toxicity, 
dermal toxicity, inhalation toxicity, eye irritancy, dermal irritancy, and dermal sensitization (the ability to cause 
an allergic response due to repeated contact with the product).

     Minimum efficacy test requirements for sanitizers, disinfectants and sterilants differ greatly from one 
another.  Nonetheless, all efficacy data must be submitted to, reviewed and accepted by EPA, including data 
supporting claims made for a product beyond EPA’s minimum required performance criteria.  For example, all 
disinfectants must be efficacious against Staphylococcus, Pseudomonas, and Salmonella, but are not necessarily 
required to be tuberculocidal.  If a company wants to make a tuberculocidal claim for its product, it must submit 
additional efficacy data showing that it specifically kills TB bacteria.

     Disinfectants comprise the largest number of antimicrobial products.  These products are commonly used in 
dental offices and hospitals on hard, non-porous surfaces and  pre-clean instruments that then are separately 
sterilized.  Generally, disinfectants and sterilants kill other microorganisms as well, including viruses (e.g., HIV, 
adenovirus, or hepatitis), other bacteria (e.g. mycobacterium which case tuberculosis, and antibiotic-resistant 
bacteria), and fungi (e.g., Trichophyton mentagrophytes, which causes Athlete’s Foot).  However, EPA requires 
that any product registered for use against those additional pathogens must specifically list them on the label.  In 
addition, the labels must clearly state the contact time required for a product to be effective.

     The FDA requires that safety and efficacy be demonstrated for sterilants and disinfectants used on medical 
devices, similar to EPA’s registration requirements.

 
OSHA’S Bloodborne Pathogen Standard

(29 CFR § 1910.1030)

OSHA, the Occupational Safety and Health Administration, is responsible for, among other duties, 
worker protection.  OSHA’s Bloodborne Pathogen Standard requires that any antimicrobial product used for 
decontamination of surfaces exposed to potential pathogenic organisms must kill bloodborne pathogens. 
Among these pathogens are Human Immunodeficiency Virus (HIV) associated with AIDS) and the hepatitis B 
virus (HBV).

There is only one company that has successfully registered disinfectants – for specific use against HBV 
– that are sold by other companies under various trade names under license.  According to OSHA, however, an 
antimicrobial product that kills Mycobacterium bovis (causes tuberculosis), which is considered to be a 
benchmark organism (i.e., one that presents the greatest challenge to an antimicrobial), is also assumed to be 
effective against HBV,  The reverse is not true.  That is, in the absence of acceptable efficacy data proving 
otherwise, OSHA does not consider products that kill HBV to be effective against TB.  Instead, they consider 
products that are effective against Herpes Simplex, Influenza, Vaccinia, HIV, and HBV, to be in the same, but 
separate, class from tuberculocidal products.  As a result, disinfectants with specific claims against HBV, as 
well as products with surrogate claims against TB, can be used under OSHA’s Blood Borne Pathogen Standard 
if they also are registered for use against HIV.



Summary

Below is an at-a-glance summary of antimicrobial agents , their properties, and their strengths and weaknesses, 
based on the most popular products used in the dental industry. 

Speed Safety Odor Staining Corrosiveness Convenience Price
Glutaraldehyde -
Conc.

P P P G G P G

Phenol – Conc. P P G G G P E

Phenol – RTU P P G G G E G
Iodophores – 
Conc.

P E G P E P E

Bleach – RTU E E P G P E G

Quat – RTU P E E G E E G

Quat (>.20%)/
Alcohol (>40%)- 
RTU

E E G E E E G

Quat (>.20%)/
Alcohol (<40%)- 
RTU

P E G E E E G

Ratings: E = Excellent; G = Good; P = Poor
Conc. = Concentrate; requires dilution with water prior to use
RTU = Ready to Use

Clearly, with the plethora of antimicrobial products from which to choose, selecting the one that meets your 
needs is crucial. Ease of use/convenience, kill times, aesthetics (odor, residue, appearance, staining), 
effectiveness as determined by label claims, compatibility, cost, and toxicity are the factors which ultimately 
will be weighed when making your choice. It is important, in fact critically so, that the product chosen works as 
claimed, both to protect the user and the patient against potentially transmittable diseases, but also does not 
cause more harm than good to the user and surrounding personnel due to toxicity. Because dentists, and dental 
hygienists as a profit center, are under increasing pressure to attend to more patients in less time, it is imperative 
that the antimicrobial-treated surfaces – those treated between patients – are germ-free when the next patient 
arrives and is exposed to those treated surfaces. A 10-minute kill time does little good if patients arrive in 5 
minutes. 

In conclusion, look at the required ingredient statement on the product’s label to determine its contents, and also 
look at the pathogenic microbes listed on the label and the required contact times – Are they appropriate for 
your intended use? Then look at whether the product is registered by EPA, as evidenced by an EPA registration 
number on its label. If you still have questions, don’t hesitate to ask the product’s manufacturer questions like, 
“Can you provide the results of toxicity studies?”, “What about your product’s efficacy results?”, “What is the 
shelf-life of your product?” and “Have there been any reports to the EPA of product failure or human toxicity?” 
If the company is unwilling or unable to answer these questions to your satisfaction, consider looking for 
another product.

Sections of this text were written by Frederick T. Smith, a Senior Consultant with the regulatory consulting 
firm of ChemReg International, and featured in March 2002 issue of Access Magazine (a publication of the 
American Dental Hygienists’ Association.)


