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Box A:  Topic #5:  Liquid chemical sterilization.  Using 
the same format as this newsletter’s main article, this box 
article features the fifth topic discussed in a letter Dr. Mus-
carella wrote to the FDA. (Please refer to the main article.) 

l 
Background: The FDA astutely concludes in its notice in 
the Federal Register that “the adequate reprocessing of 
reusable medical devices is a critically important factor in 
protecting patient safety.”2 To achieve this outcome, how-
ever, several criteria must be met, including that the reus-
able device’s instructions—often referred to as the device’s 
“IFUs,” or instructions for use—be clear, succinct and con-
sistent, no matter the device type. Otherwise, users may 
become confused, posing an increased risk of improperly 
reprocessing the device and of transmitting diseases.  
 
Discussion: For more than two decades, confusion and 
ambiguity have surrounded the claim of liquid chemical 
sterilization.21-33 Indeed, published reports, including those 
by the FDA, suggest that the outcome of processes      
labeled with this claim may be more akin to disinfection.  
 For instance, the FDA’s draft guidance document on 
the reprocessing of medical devices (see: the main article) 
ostensibly equates liquid chemical sterilization with high-
level disinfection, as if the two processes are comparable 
and interchangable.9 Discussing in the same context these 
two processes—which both require the instrument be im-
mersed in a liquid chemical sterilant/high level disinfectant, 
followed by water rinsing—this FDA draft guidance docu-
ment states that:9 “active device drying is another post-
processing procedure which may reduce or eliminate re-
contamination of unwrapped devices after high level disin-
fection/liquid chemical sterilization reprocessing of devices 
because they will be wet at the end of reprocessing.” * 
 Further, the FDA states that: (a) biological indicators 
(BIs) “are not appropriate (or required) for monitoring liquid 
chemical sterilization process(es)”;21 (b) the terminal water 
rinse produced by liquid chemical sterilization processes is 
not sterile; 21,22 and (c) liquid chemical sterilization is not 
associated with a sterility assurance level† (SAL)21-33—
each limitation of which is similarly shared by processes 
labeled to achieve high-level disinfection.31 Consistent with 
these three limitations, the FDA has also published that 
instruments exposed to liquid chemical sterilization, like 
those exposed to high-level disinfection, “are not sterile.”22  

More discussion: Yet, these limitations notwithstanding, the 
FDA’s draft guidance document 9 on the reprocessing of 
medical devices also confusingly discusses liquid chemical 
sterilization in its description of steam, ethylene oxide gas, 
gas/plasma, dry heat, and chemical vapor sterilizers,    
almost as if liquid chemical sterilization achieves an out-
come distinct from high-level disinfection and, possibly, 
more similar to that of these other listed sterilizers. 
 

The FDA defines liquid chemical sterilization21 less 
by what this claim actually achieves than by its 
shortcomings and what it does not achieve.  

 
More confusion:  The claim of liquid chemical sterilization 
remains as confusing to some today as in 1988 (see: Box 
B), when it was first introduced.5,7,21,22,32,33 Similarly confus-
ing are the nuanced IFUs of a liquid chemical sterilant 
processing system that the FDA cleared in 2010. 22 The 
FDA cleared this device for liquid chemical sterilization 
while acknowledging, if oxymoronically, that this system’s 
processed instruments, like its filtered rinse water, “are not 
sterile.”21,22 Whether confusion about liquid chemical sterili-
zation—namely, what systems labeled with this claim   
actually do and do not achieve—has caused HAIs is     
unclear, although systems with this claim have been feder-
ally rebuked and their use linked to HAIs.5-7,25,26,28,32 
 
Action: The FDA is respectfully requested to consider miti-
gating this confusion and clarifying for manufacturers and 
healthcare practitioners its definition of liquid chemical ster-
ilization (like, too, its definition of sterile; see:  main article). 
No doubt, a device’s clear and consistent labeling, IFUs, 
reprocessing instructions, FDA clearance, and intended 
uses, like its operating instructions, are crucial to prevent 
user confusion, improve the quality of instrument reproc-
essing, minimize the risk of disease transmission and 
HAIs, and ensure the device’s safe and effective use.  l 

* Whether the FDA recommends drying the processed, wet instru-
ments after completion of a process labeled to achieve liquid 
chemical sterilization both between patient procedures and before 
storage is unclear, although it is an important issue to resolve 
(see: p. 19 of the FDA’s draft document9).  
 
† Almost not warranting mention, a process labeled to achieve 
sterilization is associated with a sterility assurance level (SAL), 
can be monitored on-site using biological indicators (BIs), and, of 
course, renders the processed instrument sterile. 

 

Box B. “Liquid chemical sterilization,” as defined by 
the FDA:  This newsletter has published for years several 
articles expressing concerns about the safety and effec-
tiveness of liquid chemical sterilization (see: Box A).      
Dr. Muscarella’s reservations about this claim were      
expressed on the front pages of The Wall Street Journal 
and Investors Business Daily.32,33  
 In short, the claim of liquid chemical sterilization can 
convey a false sense of security by implying a sterility  
assurance level (SAL) with which it is not associated. 21-33 
The processed instruments, like the terminal rinse water, 
are not sterile,21,22 which would seemingly belie the claim’s 
validity and appropriateness for use in operating-room 
settings. That the FDA defines liquid chemical sterilization 
less in terms of its effectiveness and by what it actually 
achieves than by its limitations and what it does not 
achieve only adds to the confusion.21,22  l 
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 Namely, the revised guidance document would no longer 
recommend intermediate-level disinfection of ENT endo-
scopes after removal of the used sheath. Instead, it would pre-
sumably reiterate that ENT endoscopes are semi-critical   
devices that require high-level disinfection (or sterilization), 
no matter whether covered with a protective sheath.9,12 

(Continued from page 17) 

Background: Published guidelines classify the blades of rigid 
laryngoscopes (used for intubation) as semi-critical  devices 
that require cleaning followed by high-level disinfection (or 
sterilization) after each use.3,13-15 Based primarily on a step-by
-step set of instructions that Dr. Muscarella published in this 
newsletter (in 2004) for reprocessing rigid laryngoscopes,15 
California issued a notice requiring that the rigid laryngo-
scope’s blade and handle be cleaned and high-level disin-
fected (or sterilized) after each use.13 
 

Proper reprocessing of the rigid laryngoscope’s  
handle, like that of its blade (to which the handle  
attaches), is important to prevent HAIs.13 

 
Discussion: Whereas some other guidelines similarly classify 
the rigid laryngoscope’s handle to which the blade attaches as 
a semi-critical device,16 a few discordantly classify the handle 
as non-critical14 requiring cleaning and low-level (or interme-
diate-level) disinfection after each use.9 Whether such incon-
sistencies among guidelines for reprocessing these handles 
has been a contributing factor to documented instances13,17,18 
of inadequate reprocessing of rigid laryngoscopes is unclear. 
Similarly, whether a lack of clarity about the FDA’s and 
CDC’s recommendations for reprocessing the laryngoscope’s 
handle is another potential contributing factor to inconsistent 
reprocessing of rigid laryngoscopes is also unclear.  
 Both the FDA’s aforementioned draft guidance document 
on the reprocessing of medical devices9 and the CDC’s guide-
line for disinfection and sterilization (published in 2008)3 
classify the rigid laryngoscope’s blade as semi-critical. Intro-
ducing the potential for user confusion and for inconsistent 
reprocessing, however, neither of these two documents     
discusses the laryngoscope’s handle and whether it is a semi-
critical or non-critical device. No matter whether due to   
inconsistent guidelines for reprocessing these handles, a lack 
of clarity about the handle’s device classification and/or      
minimum reprocessing requirements, or another factor, the 
improper reprocessing of rigid laryngoscopes has been linked 
to HAIs, with associated morbidity and mortality.13,18 
 
Action: The FDA (and CDC) is respectfully requested to con-
sider clarifying for manufacturers and for healthcare practitio-

ners whether it classifies the handle of rigid laryngoscopes 
(which attaches to the laryngoscope’s blade and may become 
contaminated during direct or indirect contact with mucous 
membranes, or during the blade’s folding) as a semi-critical 
device requiring, like the blade, high-level disinfection (at a 
minimum) after each use. Standardization of the reprocessing 
requirements of the rigid laryngoscope’s blade and handle is 
important to prevent user confusion, for the completeness and 
consistency of published guidelines, to improve the quality of 
instrument reprocessing, and minimize the risk of HAIs.  

Background: The FDA’s draft guidance document on the 
reprocessing of medical devices identifies skin electrodes as 
non-critical devices.9 
 
Discussion: During their routine use, however, skin electrodes 
may contact non-intact or abraded skin, with exposed blood, 
which is to suggest that these instruments would be classified 
as semi-critical . An example of skin electrodes includes scalp 
electrodes used during “EEG.” Whether confusion about the 
minimum reprocessing requirements of skin electrodes (i.e., 
high-level, intermediate-level, or low-level disinfection) has 
been directly or indirectly linked to HAIs is unclear.  
 
Action: The FDA is respectfully requested to consider clarify-
ing for manufacturers and healthcare practitioners whether 
skin electrodes are semi-critical devices requiring high-level 
disinfection (or sterilization). Standardization of the reproc-
essing requirements of skin electrodes is important to prevent 
user confusion, improve the quality of instrument reprocess-
ing, and minimize the risk of HAIs.  (Note: As with many 
other types of semi-critical devices, disposable, single-use 
skin electrodes are offered as an alternative, to eliminate   
reprocessing and the risk of disease transmission.)  

Topic #2: Laryngoscope handles 

Topic #3: Skin electrodes 

Topic #4: “Sterile, Sterility” 

Background: The FDA defines “sterile” in its draft guidance 
document on the reprocessing of medical devices as a “state 
of being free from viable microorganisms.”9 This definition 
would seem incomplete, however, because, according to it, an 
instrument heavily soiled with non-infectious debris —for 
example, with non-infectious residues, endotoxins, or toxic 
chemicals capable of causing patient injury (see: Table 1)—is 
still defined as “sterile.” This definition would also seem to be 

(Continued on page 20) 
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potentially misleading, because the “sterility” of an instru-
ment implies that the device is clean and incapable of trans-
mitting potentially harmful soils or other contaminants.  
 

The FDA’s definition of “sterile” does not account for 
the contamination of instruments with non-infectious 
soils and materials capable of causing patient harm. 

 
Discussion: The claim that a surgical instrument is sterile  
connotes, not just the absence of infectious agents, but also 
both its cleanliness and inability to transmit non-infectious 
debris capable of causing patient harm. More than a decade 
ago, reports documented an outbreak of corneal endothelial 
decompensation following ophthalmic surgery.19 Acute and 
non-infectious, corneal endothelial decompensation—like 
toxic anterior segment syndrome (TASS), which is a non-
infectious inflammation of the eye’s anterior segment—may 
be caused by contaminants on surgical instruments.20 
 An investigation linked these cases of corneal endothelial 
decompensation to the use of ophthalmic instruments whose 
surfaces became contaminated with residues of zinc and cop-
per toxic to corneal endothelial cells.19 Through oxidation, 
these residues formed during the exposure of the brass com-
ponents of the ophthalmic instruments to a peracetic acid-
based low-temperature sterilization process. The FDA      
removed this process from the market in 1998.19 
 Indeed, although not contaminated with infectious     
debris, these ophthalmic instruments nevertheless caused seri-
ous eye injuries, reportedly through the introduction of toxic 
residues into the eye during surgery. Yet, according to the 
FDA’s definition, these instruments were “sterile,” which is 
seemingly inconsistent not only the intent of the true defini-
tion of “sterility,” but also “sterility’s” inextricable associa-
tion with cleanliness. (Whether confusion about the definition 
of “sterile” has been linked to HAIs is unclear.) 
    

è   Box A on p. 18 features an important discussion: 
“Topic #5:  Liquid chemical sterilization.” 

 
Action: The FDA is respectfully requested to consider miti-
gating this confusion and revising its definition of “sterile” to 
be a “state clean and free of both viable, infectious microor-
ganisms and of non-infectious contaminants capable of caus-
ing patient harm.” A clear definition of “sterile” is important 
to prevent user confusion, improve the quality of instrument 
reprocessing, and minimize the risk of patient harm. n  The 
End  [Main and box articles by: Lawrence F. Muscarella, Ph.D.]        

(Continued from page 19) 

T his newsletter has featured a number of articles discuss-
ing published rates of central line-associated blood-

stream infections, or CLABSIs, which are routinely used, 
whether soundly or not, to compare and rank the safety of 
hospitals.34 Published in this newsletter’s May-June-July, 
2011, issue, one of these articles critiqued a recent report by 
the Centers for Disease Control and Prevention (CDC) in 
MMWR  that used published CLABSI rates to evaluate 
changes in the quality of health care in the U.S. since 2001.35 
 This CDC report concluded that the number of CLABSIs  
has decreased dramatically since 2001, likely due to state and 
federal efforts coordinated by the CDC.36 This newsletter’s 
review of this CDC report found, however, that the majority 
of the CLABSI data used by the CDC to calculate this dra-
matic reduction had not been validated, which suggests that 
this CDC report’s conclusions might be more conjectural and 
speculative than scientific and sound. 
 Corroborating this suggestion, Passaretti et al. (2011) 
wrote this past August in an infection-control journal that:  
(a) “public reporting of HAIs is fraught with problems”;     
(b) “the politics of measuring HAIs may have outpaced the 
science”; and (c) in many instances of the public reporting of 
HAIs, “the role of politics far exceeds that of science.”37  
 Both this newsletter’s and Passaretti et al.’s (2011) find-
ings suggest that the public reporting of HAIs and CLABSIs 
is, at times, a flawed process requiring improvement. That 
reports by the CDC (and others) discussing HAIs might be 
less scientific than political is concerning. l 
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Thank you for your interest in this newsletter, which I 
founded. I have addressed each topic to the best of 
my ability. Respectfully, Lawrence F. Muscarella, Ph.D. 
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