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Peracetic Acid 
 Overview.  Peracetic, or peroxyacetic, acid is characterized by rapid action against all 
microorganisms. Special advantages of peracetic acid are that it lacks harmful decomposition products 
(i.e., acetic acid, water, oxygen, hydrogen peroxide), enhances removal of organic material 711, and 
leaves no residue.  It remains effective in the presence of organic matter and is sporicidal even at low 
temperatures (Tables 4 and 5). Peracetic acid can corrode copper, brass, bronze, plain steel, and 
galvanized iron but these effects can be reduced by additives and pH modifications. It is considered 
unstable, particularly when diluted; for example, a 1% solution loses half its strength through hydrolysis in 
6 days, whereas 40% peracetic acid loses 1%–2% of its active ingredients per month 654. 
 
 Mode of Action.  Little is known about the mechanism of action of peracetic acid, but it is 
believed to function similarly to other oxidizing agents—that is, it denatures proteins, disrupts the cell wall 
permeability, and oxidizes sulfhydryl and sulfur bonds in proteins, enzymes, and other metabolites 654. 
 

Microbicidal Activity.  Peracetic acid will inactivate gram-positive and gram-negative bacteria, 
fungi, and yeasts in <5 minutes at <100 ppm. In the presence of organic matter, 200–500 ppm is 
required. For viruses, the dosage range is wide (12–2250 ppm), with poliovirus inactivated in yeast 
extract in 15 minutes with 1,500–2,250 ppm. In one study, 3.5% peracetic acid was ineffective against 
HAV after 1-minute exposure using a carrier test 58.  Peracetic acid (0.26%) was effective (log10 reduction 
factor >5) against all test strains of mycobacteria (M. tuberculosis, M. avium-intracellulare, M. chelonae, 
and M. fortuitum) within 20–30 minutes in the presence or absence of an organic load 607, 712.  With 
bacterial spores, 500–10,000 ppm (0.05%–1%) inactivates spores in 15 seconds to 30 minutes using a 
spore suspension test 654, 659, 713-715. 

 
 Uses.  An automated machine using peracetic acid to chemically sterilize medical (e.g., 
endoscopes, arthroscopes), surgical, and dental instruments is used in the United States716-718.  As 
previously noted, dental handpieces should be steam sterilized.  The sterilant, 35% peracetic acid, is 
diluted to 0.2% with filtered water at 50ºC. Simulated-use trials have demonstrated excellent microbicidal 
activity 111, 718-722, and three clinical trials have demonstrated both excellent microbial killing and no clinical 
failures leading to infection90, 723, 724.  The high efficacy of the system was demonstrated in a comparison 
of the efficacies of the system with that of ethylene oxide. Only the peracetic acid system completely 
killed 6 log10 of M. chelonae, E. faecalis, and B. atrophaeus spores with both an organic and inorganic 
challenge722.  An investigation that compared the costs, performance, and maintenance of urologic 
endoscopic equipment processed by high-level disinfection (with glutaraldehyde) with those of the 
peracetic acid system reported no clinical differences between the two systems. However, the use of this 
system led to higher costs than the high-level disinfection, including costs for processing ($6.11 vs. $0.45 
per cycle), purchasing and training ($24,845 vs. $16), installation ($5,800 vs. $0), and endoscope repairs 
($6,037 vs. $445) 90.  Furthermore, three clusters of infection using the peracetic acid automated 
endoscope reprocessor were linked to inadequately processed bronchoscopes when inappropriate 
channel connectors were used with the system 725.  These clusters highlight the importance of training, 
proper model-specific endoscope connector systems, and quality-control procedures to ensure 
compliance with endoscope manufacturer recommendations and professional organization guidelines. An 
alternative high-level disinfectant available in the United Kingdom contains 0.35% peracetic acid. 
Although this product is rapidly effective against a broad range of microorganisms 466, 726, 727, it tarnishes 
the metal of endoscopes and is unstable, resulting in only a 24-hour use life 727.   
 
Peracetic Acid and Hydrogen Peroxide 

Overview.  Two chemical sterilants are available that contain peracetic acid plus hydrogen 
peroxide (i.e., 0.08% peracetic acid plus 1.0% hydrogen peroxide [no longer marketed]; and 0.23% 
peracetic acid plus 7.35% hydrogen peroxide (Tables 4 and 5). 

 
Microbicidal Activity.  The bactericidal properties of peracetic acid and hydrogen peroxide have 

been demonstrated 728.  Manufacturer data demonstrated this combination of peracetic acid and 
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hydrogen peroxide inactivated all microorganisms except bacterial spores within 20 minutes. The 0.08% 
peracetic acid plus 1.0% hydrogen peroxide product effectively inactivated glutaraldehyde-resistant 
mycobacteria729.  

 
Uses.  The combination of peracetic acid and hydrogen peroxide has been used for disinfecting 

hemodialyzers 730.  The percentage of dialysis centers using a peracetic acid-hydrogen peroxide-based 
disinfectant for reprocessing dialyzers increased from 5% in 1983 to 56% in 1997249.  Olympus America 
does not endorse use of 0.08% peracetic acid plus 1.0% hydrogen peroxide (Olympus America, personal 
communication, April 15, 1998) on any Olympus endoscope because of cosmetic and functional damage 
and will not assume liability for chemical damage resulting from use of this product. This product is not 
currently available. FDA has cleared a newer chemical sterilant with 0.23% peracetic acid and 7.35% 
hydrogen peroxide (Tables 4 and 5). After testing the 7.35% hydrogen peroxide and 0.23% peracetic acid 
product, Olympus America concluded it was not compatible with the company’s flexible gastrointestinal 
endoscopes; this conclusion was based on immersion studies where the test insertion tubes had failed 
because of swelling and loosening of the black polymer layer of the tube (Olympus America, personal 
communication, September 13, 2000).   
 
Phenolics 
 Overview.  Phenol has occupied a prominent place in the field of hospital disinfection since its 
initial use as a germicide by Lister in his pioneering work on antiseptic surgery.  In the past 30 years, 
however, work has concentrated on the numerous phenol derivatives or phenolics and their antimicrobial 
properties. Phenol derivatives originate when a functional group (e.g., alkyl, phenyl, benzyl, halogen) 
replaces one of the hydrogen atoms on the aromatic ring. Two phenol derivatives commonly found as 
constituents of hospital disinfectants are ortho-phenylphenol and ortho-benzyl-para-chlorophenol. The 
antimicrobial properties of these compounds and many other phenol derivatives are much improved over 
those of the parent chemical. Phenolics are absorbed by porous materials, and the residual disinfectant 
can irritate tissue. In 1970, depigmentation of the skin was reported to be caused by phenolic germicidal 
detergents containing para-tertiary butylphenol and para-tertiary amylphenol 731. 
 
 Mode of Action.  In high concentrations, phenol acts as a gross protoplasmic poison, 
penetrating and disrupting the cell wall and precipitating the cell proteins. Low concentrations of phenol 
and higher molecular-weight phenol derivatives cause bacterial death by inactivation of essential enzyme 
systems and leakage of essential metabolites from the cell wall 732. 
 
 Microbicidal Activity.  Published reports on the antimicrobial efficacy of commonly used 
phenolics showed they were bactericidal, fungicidal, virucidal, and tuberculocidal 14, 61, 71, 73, 227, 416, 573, 732-

738.  One study demonstrated little or no virucidal effect of a phenolic against coxsackie B4, echovirus 11, 
and poliovirus 1 736.  Similarly, 12% ortho-phenylphenol failed to inactivate any of the three hydrophilic 
viruses after a 10-minute exposure time, although 5% phenol was lethal for these viruses 72.  A 0.5% 
dilution of a phenolic (2.8% ortho-phenylphenol and 2.7% ortho-benzyl-para-chlorophenol) inactivated 
HIV 227 and a 2% solution of a phenolic (15% ortho-phenylphenol and 6.3% para-tertiary-amylphenol) 
inactivated all but one of 11 fungi tested 71.   
 
 Manufacturers’ data using the standardized AOAC methods demonstrate that commercial 
phenolics are not sporicidal but are tuberculocidal, fungicidal, virucidal, and bactericidal at their 
recommended use-dilution. Attempts to substantiate the bactericidal label claims of phenolics using the 
AOAC Use-Dilution Method occasionally have failed 416, 737.  However, results from these same studies 
have varied dramatically among laboratories testing identical products. 
 

Uses.  Many phenolic germicides are EPA-registered as disinfectants for use on environmental 
surfaces (e.g., bedside tables, bedrails, and laboratory surfaces) and noncritical medical devices. 
Phenolics are not FDA-cleared as high-level disinfectants for use with semicritical items but could be 
used to preclean or decontaminate critical and semicritical devices before terminal sterilization or high-
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level disinfection. 
 
The use of phenolics in nurseries has been questioned because of hyperbilirubinemia in infants 

placed in bassinets where phenolic detergents were used 739.  In addition, bilirubin levels were reported to 
increase in phenolic-exposed infants, compared with nonphenolic-exposed infants, when the phenolic 
was prepared according to the manufacturers' recommended dilution 740.  If phenolics are used to clean 
nursery floors, they must be diluted as recommended on the product label. Phenolics (and other 
disinfectants) should not be used to clean infant bassinets and incubators while occupied. If phenolics are 
used to terminally clean infant bassinets and incubators, the surfaces should be rinsed thoroughly with 
water and dried before reuse of infant bassinets and incubators 17.  
 
Quaternary Ammonium Compounds 
 Overview.  The quaternary ammonium compounds are widely used as disinfectants. Health-
care–associated infections have been reported from contaminated quaternary ammonium compounds 
used to disinfect patient-care supplies or equipment, such as cystoscopes or cardiac catheters 741, 742. 
The quaternaries are good cleaning agents, but high water hardness 743 and materials such as cotton and 
gauze pads can make them less microbicidal because of insoluble precipitates or cotton and gauze pads 
absorb the active ingredients, respectively.  One study showed a significant decline (~40%–50% lower at 
1 hour) in the concentration of quaternaries released when cotton rags or cellulose-based wipers were 
used in the open-bucket system, compared with the nonwoven spunlace wipers in the closed-bucket 
system 744 As with several other disinfectants (e.g., phenolics, iodophors) gram-negative bacteria can 
survive or grow in them 404.   
 

Chemically, the quaternaries are organically substituted ammonium compounds in which the 
nitrogen atom has a valence of 5, four of the substituent radicals (R1-R4) are alkyl or heterocyclic radicals 
of a given size or chain length, and the fifth (X-) is a halide, sulfate, or similar radical 745.  Each compound 
exhibits its own antimicrobial characteristics, hence the search for one compound with outstanding 
antimicrobial properties.  Some of the chemical names of quaternary ammonium compounds used in 
healthcare are alkyl dimethyl benzyl ammonium chloride, alkyl didecyl dimethyl ammonium chloride, and 
dialkyl dimethyl ammonium chloride.  The newer quaternary ammonium compounds (i.e., fourth 
generation), referred to as twin-chain or dialkyl quaternaries (e.g. didecyl dimethyl ammonium bromide 
and dioctyl dimethyl ammonium bromide), purportedly remain active in hard water and are tolerant of 
anionic residues 746.   

 
 A few case reports have documented occupational asthma as a result of exposure to 
benzalkonium chloride 747. 
 
 Mode of Action.  The bactericidal action of the quaternaries has been attributed to the 
inactivation of energy-producing enzymes, denaturation of essential cell proteins, and disruption of the 
cell membrane746.  Evidence exists that supports these and other possibilities 745 748. 
 

Microbicidal Activity.  Results from manufacturers' data sheets and from published scientific 
literature indicate that the quaternaries sold as hospital disinfectants are generally fungicidal, bactericidal, 
and virucidal against lipophilic (enveloped) viruses; they are not sporicidal and generally not 
tuberculocidal or virucidal against hydrophilic (nonenveloped) viruses14, 54-56, 58, 59, 61, 71, 73, 186, 297, 748, 749.  
The poor mycobactericidal activities of quaternary ammonium compounds have been demonstrated 55, 73. 
Quaternary ammonium compounds (as well as 70% isopropyl alcohol, phenolic, and a chlorine-
containing wipe [80 ppm]) effectively (>95%) remove and/or inactivate contaminants (i.e., multidrug-
resistant S. aureus, vancomycin-resistant Entercoccus, P. aeruginosa) from computer keyboards with a 
5-second application time. No functional damage or cosmetic changes occurred to the computer 
keyboards after 300 applications of the disinfectants 45. 

 
 Attempts to reproduce the manufacturers' bactericidal and tuberculocidal claims using the AOAC 
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tests with a limited number of quaternary ammonium compounds occasionally have failed 73, 416, 737.  
However, test results have varied extensively among laboratories testing identical products 416, 737. 

 
 Uses.  The quaternaries commonly are used in ordinary environmental sanitation of noncritical 
surfaces, such as floors, furniture, and walls. EPA-registered quaternary ammonium compounds are 
appropriate to use for disinfecting medical equipment that contacts intact skin (e.g., blood pressure cuffs). 
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