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Environmental surface disinfection has been one of the cornerstones of health care infection control since the 
middle of the 19th century. After becoming aware of Pasteur’s germ theory, Dr. Joseph Lister looked for ways to 
prevent germs from entering a wound by creating a chemical barrier—which he called an antiseptic—between 
the surgical wound and the hospital environment. He began to test his antisepsis theory in the mid-1860s at 
Glasgow University, where he was a Professor of Surgery. His plan was to introduce an “anti-germ” chemical as 
part of a system to address the problem of post-surgical infections like sepsis and gangrene. Unfortunately, these 
and other infections often developed even after successful hospital surgeries.

The chemical he selected was carbolic acid, a relatively harsh agent that kills microorganisms on contact. Surgical 
staff members used dilutions of this acid to wash their hands, and instruments were sterilized in carbolic acid 
baths. Solutions of carbolic acid were also sprayed into the surrounding environment to reduce the level of 
germs in the air around the patient.1 Many of Lister’s colleagues were surprised when applications of this 
germicide in clinics were successful in lowering the incidence of hospital infections. 

It is interesting to speculate how Dr. Lister would react if he were teleported to a present-day hospital or dental 
practice and saw the variety of current chemical formulations used to combat microbial pathogens. He might 
feel both vindicated for his perseverance and overwhelmed at the same time. Fortunately, the evolution of 
disinfectant chemicals since the 1800s has led to developing antimicrobials that are far less toxic, are more 
stable, and have a broader spectrum of activity. A representative list of these agents used in health care is 
presented in Table 1. 

Table 1. Evolution of Disinfectants

Even though Dr. Lister had to confront both indifference and outright resistance from his colleagues, he might 
have been flabbergasted by the rigorous governmental process manufacturers of current disinfectants are 
required to follow before their products are approved to enter the marketplace. The following paragraph is taken 
from The Regulatory Framework for Disinfectants and Sterilants. Guideline for Disinfection and Sterilization in 
Healthcare Facilities (2008) to summarize major steps:

Phenolics: Cell protein denaturation Carbolic acid, Dual phenolics, Dual phenolics + 
alcohol

Sodium Hypochlorite: Formation of hypochlorous acid Bleach

Quaternary ammoniums: Cationic surface-active 
agents

Benzalkonium Chloride, Substituted 
Benzalkonium compounds, Dual/multiple 
quaternary ammoniums; combinations with 
alcohols

Iodine and Iodophors: Iodination of 
proteins/formation of protein salts

Tinctures, Povidone iodophors 

Alcohols: Dehydration & denaturation of proteins Isopropyl- and Ethyl- alcohols

Hydrogen Peroxide: Production of destructive hydroxy 
free radicals

Accelerated and Stabilized hydrogen 
peroxides 

Hypochlorous Acid: Oxidizing Agent H+ OCI- denature proteins

Combinations of antimicrobial chemicals



“Chemical germicides formulated as sanitizers, disinfectants, or sterilants are regulated in interstate 
commerce by the Antimicrobials Division, Office of Pesticides Program, EPA, under the authority of the 
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) of 1947, as amended. Under FIFRA, any substance 
or mixture of substances intended to prevent, destroy, repel, or mitigate any pest (including microorganisms 
but excluding those in or on living humans or animals) must be registered before sale or distribution. To 
obtain a registration, a manufacturer must submit specific data about the safety and effectiveness of each 
product. For example, EPA requires manufacturers of sanitizers, disinfectants, or chemical sterilants to test 
formulations by using accepted methods for microbiocidal activity, stability, and toxicity to animals and 
humans. The manufacturers submit these data to EPA along with proposed labeling. If EPA concludes the 
product can be used without causing ‘unreasonable adverse effects,’ then the product and its labeling are 
registered, and the manufacturer can sell and distribute the product in the United States. FIFRA also requires 
users of products to follow explicitly the labeling directions on each product. The following standard 
statement appears on all labels under the ‘Directions for Use’ heading: ‘It is a violation of federal law to use 
this product in a manner inconsistent with its labeling.’ This statement means a health-care worker must 
follow the safety precautions and use directions on the labeling of each registered product. Failure to follow 
the specified use-dilution, contact time, method of application, or any other condition of use is considered a 
misuse of the product and potentially subject to enforcement action under FIFRA.”2

A series of agreements and laws that went into effect between 1993-2000 amended the roles of the EPA and 
FDA. In general, EPA regulates disinfectants and nonmedical sterilants used on environmental surfaces, while 
the FDA regulates sterilants used on critical or semicritical devices.

An important component of the EPA’s role is requiring manufacturers to submit specific data pertaining to 
ingredients, antimicrobial efficacy, directions for use, precautionary statements, and other necessary 
information. The agency then reviews the material and, if the product is approved, issues an EPA registration 
number. Manufacturers also must follow EPA’s requirements as to what will be included on the registered 
product’s label for consumers. The reader can obtain detailed information for each of these label segments 
by referring to the EPA Label Review Manual.3 Understanding that information is essential for maximizing 
disinfectant effectiveness, as well as making sure end users follow appropriate safety and disposal 
precautions. These sections include the following (Table 2):

Table 2. EPA-Required Components of a Surface Disinfectant Product Label

1. Product Name 7. Marketing Claims

2. Efficacy Claims 8. Toxicity Signal

3. List of Ingredients 9. EPA Registration Number

4. Instructions for Use 10. Storage and Disposal

5. Precautionary Statements 11. First Aid

6. Microorganism Kill Claims 12. Where Product Can Be Used

Think about the last time you actually read the entire label for disinfectant wipes or sprays used in the 
practice. Your eyes may have had to focus multiple times before you finished. If you are like many of us who 
have read an antimicrobial product label, emphasis was primarily focused on the types of microorganisms the 
chemicals could destroy, and insufficient attention was given to its safe use. A review of a few representative 
label portions re-enforces the importance of stated directions for product use (Table 3).



Table 3. Representative Label Content and Directions
• “It is a violation of federal law to use this product in a manner inconsistent with its labeling.”
• Precautionary statement: hazardous to humans and domestic animals.
• Approved by the EPA as a pesticide.
• Cleaning of blood and other body fluids required before disinfection.

These and other EPA directions may be best illustrated by reviewing specific sections of a representative EPA-
approved surface disinfectant: DisCide Ultra Disinfecting Towelettes. (Figures 1-2). The numbers for required 
EPA inclusions listed in Table 2 have been embedded in the 2 figures. 

Figure 1

Figure 2



Selecting an environmental surface disinfectant is not necessarily difficult or training-intensive. The key is to 
understand basic criteria applicable for its appropriate use.4-5 These include: 
1. Antimicrobial kill claims for predominant health care pathogens.
2. Rapid kill times, including appropriate contact times for surface wetness.

a. Review the complete listing of antimicrobial claims from the manufacturer.
b. The ability of a disinfectant to remain wet for the appropriate contact time is essential for product 

evaluation, because the product should not evaporate too quickly, before achieving the necessary 
antimicrobial action.

c. The shorter the kill contact time, the more likely the chances of maximizing disinfection. Years ago, 
many disinfectants had to remain wet on surfaces for 10 minutes to augment kill claims. Many of 
today’s surface disinfectants, however, have EPA approval for 1 or 2 minutes for virtually all the 
tested targeted organisms.

3. Safety
a. The disinfectant should be nontoxic and not cause any harm to health care workers and patients 

when used according to manufacturer’s instructions.
b. Ancillary materials, such as the product’s OSHA Safety Data Sheet, should be used to ascertain 

safety.

Summary

A few basic guidelines can assist you in selecting and appropriately using chemical disinfectants. The availability 
of additional antimicrobials and formulations in the marketplace has also provided health care workers with 
multiple, sometimes similar, choices. Keep in mind that the criteria for EPA evaluation and regulation of these 
types of products have been well-established. Understanding what is included on the label can both promote 
the agent’s successful use while also minimizing potential harmful safety problems by misusing the disinfectant. 
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