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Executive Summary 
On February 5, 2020, the United States Food and Drug Administration (FDA) announced a 
meeting of the Nonprescription Drugs Advisory Committee (NDAC) to provide advice and 
recommendations regarding food handler antiseptic drug products (FDA, 2020).  According to 
FDA’s announcement, the NDAC will review information previously submitted in response to a 
2018 Request for Data and Information (FDA 2018a) “on the current use of over-the-counter 
(OTC) antiseptics in the food handler setting and the recommended testing criteria to establish 
the safety and effectiveness of these products” (FDA, 2020).  The American Cleaning Institute 
(ACI)1 recognizes and appreciates that FDA is in the process of establishing a GRAS/GRAE 
framework for food handler antiseptic drug products in order to establish an OTC monograph for 
these products.   

ACI is pleased to provide this briefing package in response to the FDA’s notice.  This briefing 
package builds upon ACI’s responses (ACI 2019) to FDA’s Request for Data and information 
for “Food Handler Antiseptic Drug Products for Over-the-counter Use” (FDA 2018a). 

ACI intends to support the following active ingredients for use in food handler antiseptic 
products:  benzalkonium chloride (BAC), benzethonium chloride (BZT), chloroxylenol (PCMX), 
ethanol (EtOH), and povidone-iodine (PVP-I).  Food handler topical antiseptic product types 
currently on the market include antiseptic hand washes and leave-on hand rubs.  BAC, BZT, 
PCMX, and EtOH are active ingredients currently used by ACI members in the food handler 
antiseptic products.  PVP-I inclusive of iodine complexes has been historically used by food 
handlers (United States Environmental Protection Agency [EPA] 2006). 

Hand hygiene products containing BAC, BZT, PCMX, EtOH, and PVP-I marketed by ACI 
members have been used by the food handling industry for over 30 years.  FDA has been 
interested in the antibacterial benefits of these products since 1972, with the United States 
Department of Agriculture (USDA) and the National Science Foundation (NSF) playing various 
roles over the intervening years.  Attachment 1 provides a summary of the historical information 
on use of topical antiseptic products in the food handler industry and FDA, USDA and NSF 
oversight of these products. 

The boundaries of regulated uses of food handler topical antiseptic products should encompass 
the full range of settings FDA has identified where professional workers handle food in 
commercial and regulated environments, including growth, harvest, production, manufacturing, 
processing, packaging, transportation, storage, preparation, service, and consumption of food 
(FDA 2018b).  To that end, ACI recommends that the food handler monograph category be 

 
1 The American Cleaning Institute® (ACI – www.cleaninginstitute.org) is the Home of the U.S. Cleaning 
Products Industry® and its members include the manufacturers and formulators of soaps, detergents, and 
general cleaning products used in household, commercial, industrial and institutional settings; companies 
that supply ingredients and finished packaging for these products; and chemical distributors. ACI serves 
the growth and innovation of the U.S. cleaning products industry by advancing the health and quality of 
life of people and protecting our planet. ACI achieves this through a continuous commitment to sound 
science and being a credible voice for the cleaning products industry. 
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aligned with the scopes of the Food Safety Modernization Act (FSMA) (FDA 2011) and the US 
Food Code (FDA 2017a).  

FSMA regulations require food safety evaluation and intervention throughout the supply chain, 
including the full range of settings listed above (FDA 2011).  Food safety interventions include 
proper employee health and hygiene, of which hand washing and sanitization is a critical 
component.  

Additionally, the US Food Code states that employees are to wash their hands before working in 
food preparation and after any activity that contaminates hands (FDA 2017a).  Food preparation 
and service settings, including cafeterias, restaurants, delis, bakeries, and ready-to-eat food 
processing facilities, have a high potential for hands to contact and contaminate food.  

The following are the key conclusions presented in this briefing document: 

1. An OTC monograph is needed for topical antiseptics used by food handlers.  
Foodborne illnesses are a significant burden to the U.S. health care system, from both the 
perspective of patient outcome and economic consequences.  The use of topical 
antiseptics is a critical risk reduction practice that reduces microorganisms on the skin, 
helps prevent the spread of pathogenic organisms and, in the case of topical food handler 
products, decreases the occurrence of foodborne illnesses.  This necessitates an OTC 
monograph category covering these products to protect public health. 

2. Efficacy criteria should mirror the approach for health care topical antiseptic drug 
products.  The framework for determining the efficacy of topical antibacterial active 
ingredients (GRAE status) used in professional food handler settings should include both 
in vitro testing and in vivo human simulation studies that mirror the approach for health 
care topical antiseptic drug products.  Studies to support the efficacy of these ingredients 
under the health care antiseptic drug framework are ongoing.  

3. Long-term safety of these ingredients is in the process of being demonstrated.  New 
data being generated to assess the human exposure and safe use of EtOH, BAC, BZT, 
PVP-I, and PCMX in consumer and health care antiseptic products will sufficiently 
support the long-term safety of the same ingredients used in food handler antiseptic 
products.  

4. FDA should establish a separate indication for viruses.  ACI recommends that the 
effectiveness of food handler antiseptics against viruses be recognized as a separate 
indication.  Anti-viral claims should be investigated collaboratively with industry, while 
proceeding first towards a final monograph for activity of food handler antiseptics against 
bacteria. 

The following sections provide data and background information considered in arriving at these 
conclusions. 
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I. Scope and importance of skin antiseptics in food handling settings 

Foodborne illnesses are a significant burden to the United States (U.S.) health care 
system, from both the perspective of patient outcome and economic consequences.  
The use of topical antiseptics is a critical risk reduction practice for professional 
food handler hygiene programs that reduces microorganisms on the skin, helps 
reduce the risk of food contamination and foodborne illnesses.  This necessitates an 
OTC monograph category covering these products to protect public health. 

The overall purpose of topical antiseptics is to reduce the level of microorganisms on the skin to 
help prevent the spread of pathogenic organisms and, in the case of topical food handler 
products, the occurrence of foodborne illnesses.  Foodborne illnesses are a significant burden to 
the U.S. health care system, from both the perspective of patient outcome and economic 
consequences.  Food handler antiseptic drug products are an established and vital component of 
infection control programs in U.S. facilities that handle food and play a critical role in reducing 
the overall burden of foodborne illnesses.   

The following paragraphs summarize data from publicly available statistics that illustrate the 
scope and importance of food handler skin antiseptics.  Trends in food consumption behaviors, 
the size and complexity of the professional food-handling workforce, outbreak numbers and 
outbreak attribution information all build a case for consideration of an OTC category for topical 
antiseptic products for food handlers as a public health necessity.  These factors led ACI to 
submit a Citizen Petition to U.S. FDA in 2014 that requested the agency create a food handler 
category to address the safety and effectiveness of this category of products (ACI 2014). 

A growing multitude of food choices from fast food to fine dining, existence of foods that are 
‘natural’ rather than highly processed, and other factors have resulted in increased spending on 
food prepared away from home (Figure 1).  It is estimated that 94 billion meals prepared away 
from home are consumed by the U.S. public each year (U.S. Department of Agriculture [USDA] 
2018; U.S. Census Bureau 2018).  This number does not take into consideration the number of 
meals and meal components that have in some way been handled by a professional food worker.  
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II. The Clinical Benefit and Efficacy of Food Handler Antiseptic Drug Products  

The framework for determining the efficacy of topical antimicrobial active 
ingredients (GRAE) used in food handler settings against bacteria should mirror the 
approach for health care topical antiseptic drug products, including both in vitro 
testing and in vivo clinical simulation studies.  Further discussion of the points 
outlined can be found below and in Attachment 4. 

Topical antiseptics in the food handling environment are intended to protect both workers 
handling food and consumers of food from exposure to potential pathogens resulting from the 
presence of contaminated food or infectious agents brought into the food worker’s environment. 

The hands of workers in a food handler environment are exposed to and colonized by pathogens 
that cause infections through contact with food entering and being stored in a facility.  The extent 
of the contamination can be impacted by factors such as dermatitis, length of exposure and type 
of food handling activities. 

ACI acknowledges that, similar to the healthcare environment, food handlers experience a wide 
array of situations where exposure to a variety of soils and infectious agents may occur.  Like 
healthcare workers, food handlers follow infection prevention protocols designed to keep both 
workers and the food they handle, safe.  ACI is aware the FDA may be interested in discussing 
whether the food handler monograph category could consist of more than one monograph and/or 
indication; we believe this should be established using a situational risk approach considering the 
following factors: 

A. Pathogen variability:  Similar to the health care environment, food handlers may 
encounter different pathogens.  In the 1994 Tentative Final Monograph for Health Care 
Topical Antiseptics, one portion of FDA’s definition of topical antiseptics was that they 
must demonstrate broad-spectrum activity.  Industry has generated a substantial amount 
of data in time kill and Minimum Inhibitory Concentration/Minimum Bactericidal 
Concentration (MIC/MBC) studies (Bioscience Laboratories, Inc. 2018a, 2018b; 
additional studies in-progress) which support describing topical antiseptics as broad-
spectrum for bacterial pathogens. 

B. Glove use:  Like health care infection prevention programs, many companies in the food 
supply chain have implemented the use of gloves as part of their infection prevention 
programs (King and Michaels 2019).  There is significant variability in the 
implementation of glove use in food establishments.  The types of gloves used from 
manufacturing/processing to retail food settings vary greatly and are not held to the same 
quality and performance standards as those used in health care settings.  Additionally, 
there is increasing awareness that use of gloves may also create unique challenges in 
preventing foodborne illness due to lack of vigilance in engaging in hand hygiene, not 
changing gloves with adequate frequency, and failure to promptly identify holes in glove.  

King and Michaels (2019) describe the need for antimicrobial hand hygiene products to 
clean and sanitize food handler hands in retail sales and foodservice and the role of 
gloves in these settings. 
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C. Soils and soil loading on professional food handler hands:  ACI is unaware of any 
comprehensive studies examining soil across the food industry.  However, there are 
observations of soils in food handling settings that affect worker practices, as illustrated 
in King and Michaels (2019) for retail sales and foodservice settings.  Recognizing that 
soils are present in food handler settings, it is worthwhile noting that health care workers 
also encounter numerous soils and the health care monograph does not have unique 
effectiveness testing requirements based on soil loading or soils encountered.  Given the 
use of gloves in the food handler setting and the breadth and complexity of roles and 
responsibilities within the food handling setting it may be unclear in some settings what 
role soils may play.  As such, ACI is willing to work with FDA to assess the types of 
soils and their frequency of occurrence in food handler environments and, if appropriate, 
their impact on the effectiveness of food handler antiseptics. 

FDA’s OTC Drug Review for topical antiseptic indications in health care settings is based on a 
combination of in vitro studies to assess the spectrum of antibacterial activity and speed of kill, 
and pivotal clinical simulation studies based on in vivo surrogate endpoints.  Substantial progress 
has been made in developing in vitro and in vivo data using methods advised by FDA that are 
directly applicable to or which could inform testing of antiseptics used in food handler products, 
as noted below.  The following are key points ACI raises in support of this recommendation 
followed by elaborations on their implications for studies to substantiate the GRAE status of 
food handler antiseptics: 

• Accepted test methods already exist for establishing the effectiveness of topical 
antiseptics which can be adapted as needed to food handler antiseptics (Attachments 3 
and 4). 

• Pivotal in vitro data utilizing test methods developed upon the advice of FDA are already 
available for antiseptics used in food handler products 

o The pivotal time kill and MIC/MBC studies ACI is sponsoring (Attachment 3) 
provide significant evidence of rapid broad spectrum germicidal activity of four 
antiseptic ingredients being sponsored by ACI, including against organisms 
relevant to food handler settings (i.e., 3-Log10 or greater reductions for 100% of 
all tested microorganisms exposed to benzalkonium chloride [BAC], 
benzethonium chloride [BZT], and ethanol [EtOH] and 99% of all tested 
microorganisms exposed to chloroxylenol [PCMX]).  The generated data 
provided to FDA should be used as support for the efficacy of antiseptic active 
ingredients used in food handler settings (Bioscience Laboratories, Inc. 2018a, 
2018b; additional studies in-progress).  Time Kill testing for povidone-iodine 
(PVP-I) is currently underway. 

• In vivo clinical simulation studies are being applied to topical antiseptics.  Attachment 4 
elaborates the following points: 

o In vivo human clinical simulation studies are a valid and feasible way to 
determine efficacy for antiseptic ingredients.  There are currently four 
standardized in vivo test methods designed to evaluate the reduction of transient 



 
 

ADVISORY COMMITTEE BRIEFING MATERIALS: AVAILABLE FOR PUBLIC RELEASE 
7 

bacterial flora on hands by topical antiseptics.  These methods may need to be 
modified to specifically meet the needs for food handler settings.  ACI is 
committed to working with FDA to define relevant design criteria. 

o Controlled clinical outcome studies are not appropriate to establish GRAE status 
for food handler topical antiseptics.  The inclusion of control treatments in such 
studies may raise ethical issues by incurring unnecessary risks to public health, as 
well as require impracticably large study populations (e.g., >361,000 study 
participants across 14,000 study sites) to yield statistically meaningful results due 
to the infeasibility of consistently controlling variables that affect food 
contamination (e.g., handling, storage and processing of the food; human 
behavior).  Additionally, there is great complexity of the delivery and distribution 
of food within the farm-to-fork food chain as contamination may occur from a 
multitude of vectors; there would be significant challenges in identifying a single 
point of pathogen transfer (Attachment 4-1).   

o Choice of microorganisms 

 Ideally, a test organism used in in vivo studies should be relevant to food 
handler settings, known to transmit via the hands, be stable on the hands, 
amenable to standard microbiological procedures, and safe for application 
to the hands of human test subjects at high titers.  Relevant food handler 
setting organisms that are currently listed in all/some of the referenced 
standardized test methods include: E. coli, S. aureus, and S. flexneri. 

o Soil Load 

 As noted above, ACI acknowledges food handlers will encounter soils 
which may contact hands.  We are not aware of data measuring quantity or 
types of soil that would constitute a real-world, relevant scenario for 
assessing the performance of topical antiseptics used in food handler 
settings.  Additionally, we are not aware of comprehensive studies which 
have assessed how workers respond to heavy soil loading events (e.g., do 
workers wash more than once if hands are heavily soiled or do workers 
avoid these events by wearing gloves).  There are not comprehensive 
studies which define a specific need for hand hygiene products to be active 
in the presence of these soils.   

 Health care workers also encounter a variety of potentially infectious soils 
in day-to-day activities.  Health care workers and food handlers are trained 
professionals who should follow infection control and mitigation 
strategies. It should be noted that soils were not an issue of particular 
consideration for the health care monograph. 

ACI recognizes that even with the applicable studies completed and underway additional 
information gaps may exist which preclude design of specific test methods and efficacy criteria 
for antiseptic actives used in food handler settings and, as such, ACI is committed to working in 
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collaboration with the FDA to address these scientific gaps prior to development of proposed 
GRAE requirements. 
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III. The Safety of Food Handler Antiseptic Drug Products  

New data being generated to assess the human exposure and safe use of EtOH, 
BAC, BZT, PVP-I, and PCMX in consumer and health care antiseptic products will 
sufficiently support the long-term safety of the same ingredients used in food 
handler antiseptic products.  

ACI and its members supplying antiseptic actives and formulating OTC antiseptic products are 
working to generate safety data on EtOH, BAC, BZT, PVP-I, and PCMX required for their 
determination of GRAS/E for consumer and health care applications (of washes and rubs) using 
protocols designed on the advice from FDA Center for Drug Evaluation and Research (FDA 
2019b).  This work, especially with respect to the monograph for health care antiseptic OTC 
products, provides a model for assessing the safety of the proposed active ingredients for food 
handler antiseptic products, and will generate the data needed to establish GRAS status.   

These antiseptic actives are the same as proposed for use in food handler products.  We expect 
the range of concentrations of these actives across products in the consumer and health care 
categories will overlap those anticipated for food handler products to a large extent and that new 
data being generated to support the safe use of EtOH, BAC, BZT, PVP-I, and PCMX in 
consumer and health care antiseptic products addressing human exposure (Maximal Use Trials; 
MUsT) will sufficiently support the long-term safety of food handler antiseptic products.  While 
the frequency of use practices by food handlers are anticipated to be within the range of maximal 
uses observed in health care, confirming studies are underway (Attachment 5).  The MUsT 
studies planned and underway will follow study protocols reviewed by and found acceptable to 
the FDA Center for Drug Evaluation and Research.   

In addition, for active ingredients present in topical antiseptics used by food handling 
professionals, minimal quantities of active ingredient are expected to transfer to food.  Surface 
transfer coefficient models (Durkin et al. 1995) exist for modeling transfer of pesticides to 
surfaces of agricultural goods.  These calculations may be used to model the transfer rates from 
hand to food.  In this way, these models can be used to assess the migration and dietary 
concentration of the active ingredients in food.  We expect these levels to be below the threshold 
of regulation for substances used as indirect food additives in food contact articles (FDA 2018b).   

Further, ready-to-eat foods (RTE) settings, the food handling in food-service environments with 
the highest exposure risk, requires the use of gloves to prevent microbial contamination (FDA 
2017a).  This glove barrier will also prevent active ingredient transfer from the hands to food.  

Considering these factors and the safety data from the ongoing and contemplated MUsT studies, 
which are part of the GRAS data package being developed by ACI for other topical antiseptic 
monographs, ACI anticipates there will be sufficient data for assessing potential safety impact of 
residue transfer to food.  Additional data development on transfer is not expected to be 
necessary.  

ACI is unaware of any reports of antimicrobial resistance in real world food handler settings 
attributed to the use of food handler antiseptic drugs.  With regard to EtOH (and PVP-I) 
specifically, FDA concluded in its final antiseptic consumer rubs (FDA 2019b) and health care 
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rules (FDA 2017b) that “sufficient data has been provided to assess the risk of antiseptic 
resistance and antibiotic cross-resistance.”  For PVP-I, the agency has determined that resistance 
to PVP-I occurs infrequently in the laboratory setting while noting that “observations made in the 
laboratory setting are not necessarily replicated in the real world setting” and “Clinical studies 
assessing bacterial resistance to povidone-iodine were primarily negative” (FDA 2017b).  The 
agency concluded there is sufficient information to determine that exposure to PVP-I does not 
lead to the development of bacterial resistance (FDA 2017b).    

ACI is sponsoring a comprehensive literature review of pertinent research on antimicrobial 
resistance for the active ingredients BAC, BZT, and PCMX.  FDA reviewed and accepted this 
approach as an initial step to assess the potential for antimicrobial resistance for these three 
active ingredients intended for use in consumer and health care antiseptic products (FDA 2015, 
2017b).  This literature review will be submitted to FDA.  This same approach can be applied to 
food handler products.  The assessment will address the impact of BAC, BZT, and PCMX, if 
any, on the development of bacterial resistance or decreased susceptibility.  ACI anticipates the 
report will provide adequate data for the FDA to assess the potential for these ingredients to 
contribute to antimicrobial resistance through their use in food handler products.   

In summary, no additional safety studies should be required to address the safety of antiseptic 
ingredients for food handler products, either in use or from indirect consumer exposure to 
antiseptic ingredients from food handler uses.   
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IV. Viruses 

ACI recommends that the effectiveness of food handler antiseptics against viruses 
be recognized separately under the OTC monograph review process and that 
separate conditions establishing GRAE status for anti-viral antiseptics be 
investigated collaboratively with industry, while allowing monograph conditions for 
activity of food handler antiseptics against bacteria to proceed and be finalized.  

Viruses are important microorganisms in food handling settings, as evidenced by the 51% of 
outbreaks in food handling settings that are attributed to viruses, primarily norovirus and 
hepatitis A (CDC 2016; CDC 2018; Fiore and Acheson 2004).  FDA has not yet established 
requirements or methods for broad anti-viral claims under the OTC Drug Review process, and 
while the existence of infections due to viruses in the health care settings was acknowledged, the 
review focused on effectiveness against bacteria in the recent monographs.  Specifically, FDA 
stated the following in a 2010 response (FDA 2010) to a Citizen Petition (ACI 2014) related to 
anti-viral indications for topical hand hygiene products:  

“An evaluation of the effectiveness of OTC topical antimicrobial drug products for an 
antiviral indication has not been part of the OTC Drug Review.”… 

 
“Since the publication of the Antimicrobial I Panel's recommendations in September 
1974 (Federal Register 1974), two proposed rules for OTC topical antimicrobial products 
have been published.  The first of these was published in January of 1978 (Federal 
Register 1978).  Then, in June of 1994, an amended proposed rule was published (Federal 
Register 1994).  Neither of these proposed rules addresses the effectiveness of OTC 
antiseptic active ingredients against viruses.  All effectiveness determinations for the 
antiseptic active ingredients in these proposals are based on a demonstration of 
effectiveness against bacteria.”… 

 
“However, we now recognize that viral pathogens are emerging as an important cause of 
nosocomial infection in health care facilities.  Developing effectiveness standards for the 
demonstration of antiviral activity could be an important component of OTC drug 
development in the future.” 

 
FDA did not mention viruses in either the health care antiseptics proposed or final rule (FDA 
2015; 2017b).  Thus, while data suggest that establishing a pathway towards acceptance of 
specific antiviral claims is relevant to foodborne illness risk reduction and potentially more 
manageable in design, and these claims may be more meaningful, these efforts should be 
accomplished separately in conjunction with industry so as to not delay review of efficacy and 
safety pertaining to an antibacterial monograph.   

ACI has discussed pathways toward acceptance of general anti-viral claims with the FDA.  
While a significant effort would lie ahead to develop an understanding of the settings for viral 
infections in those environments, the food supply chain may provide a narrower scope because 
the majority of reports of viral infections leading to foodborne illness have been attributed to a 
very limited set of viruses (e.g. norovirus, hepatitis A). Nevertheless, testing would be needed to 
establish their GRAE status and should be considered separately.  
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That being said, the industry fully recognizes the significance of viral infections acquired 
through food handler settings and considers it an important, yet challenging, opportunity to 
develop topical products that could play a role in mitigating the public health risk associated with 
foodborne illnesses attributable to viruses.  Recognizing that a monograph supporting anti-
bacterial claims for food handler products could follow the frameworks put forward for previous 
monographs (e.g., monograph for health care antiseptic ingredients) leading to expeditious 
development of a food handler monograph for anti-bacterial indications, ACI recommends that 
FDA develop monograph conditions for acceptance of anti-viral claims as a separate indication, 
and not integrate requirements for anti-viral claims with requirements for anti-bacterial 
antiseptics.  ACI would welcome a dialog with FDA on this point prior to development of 
proposed GRAE requirements for anti-viral products. 
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Attachment 1:  Historical Use of Antibacterial Active Ingredients in Food Handler Hand 
Hygiene Products and FDA, USDA, and NSF Oversight 

 

In January 1972, before the inception of the over-the-counter (OTC) drug review, the United 
States Food and Drug Administration (FDA) announced that it was convening an advisory panel 
on “all antibacterial ingredients used in OTC drugs for repeated daily consumer use as 
prophylaxis against minor skin infections or transmission of disease” (FDA 1972).  In this notice, 
FDA specifically identified “food handlers” as among those who “may benefit from the 
antibacterial action of these products” (FDA 1972).  This language is consistent with the 
recognition that antiseptics, with broad claims to prevent transmission of disease, were already in 
use and of benefit to food handlers.  Therefore, the use of antiseptics for food handler use has 
been clear from the beginning of the OTC drug review process.  

In 1994, FDA recognized that historically hand sanitizers have been marketed for use by food 
handlers as hand cleansers with general drug claims such as “antibacterial handwash,” “kills 
germs and bacteria on contact,” or “effectively reduces bacterial flora of the skin” (FDA 1994).  
In fact, in the 1994 tentative final monograph for antiseptic drugs (FDA 1994), FDA stated that 
the agency had reviewed the labeling of such products intended for food handlers and concluded 
that hand sanitizer products for food handlers were intended as drugs.  

In the 1994 preamble to the tentative final monograph for health care antiseptic drug products 
(FDA 1994), FDA acknowledged that food handler antiseptics had been under the jurisdiction of 
the United States Department of Agriculture (USDA 1979).  ACI has identified publications by 
the USDA indicating that food handler antiseptics were in use prior to 1972.  Until 1998, the 
USDA Compounds and Packaging Branch annually published a list of hand sanitizing 
compounds in “Miscellaneous Publication No. 1419, List of Proprietary Substances and Nonfood 
Compounds.” Earlier versions of this list were titled “List of Chemical Compounds Authorized 
for Use Under USDA Inspection and Grading Programs.”  The USDA list included hand 
washing and hand sanitizing compounds categories that align with antiseptic drug products 
(USDA 1979).  These hand wash products were intended “for use in slaughtering and processing 
plants operating under the USDA Poultry, Meat, Rabbit, Shell Egg Grading and Egg Products 
Inspection Programs” and thus appear to qualify as food handler antiseptic products.  
Unfortunately, although the publication lists manufacturers and trade names for products 
corresponding to the hand wash categories listed above, it does not disclose the active 
ingredients in the products.  

American Cleaning Institute (ACI) members have determined that they have been marketing 
hand hygiene products with EtOH, BAC, BZT, PVP-I, and PCMX for over 30 years that have 
been used by the food handling industry.  

In addition to the information from USDA, there are currently over 160 products listed by the 
National Sanitation Foundation (NSF International) with either “handwashing and sanitizing 
compound” or “hand sanitizing compound” certifications (NSF 2020).  NSF is an independent 
accredited organization that facilitates the development of standards and tests and certifies 
products.  NSF assumed responsibility for the review of hand wash products in 1998 from USDA 
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and the White Book lists nonfood compounds for use in Federally Inspected Meat and Poultry 
plants.  

Further, ACI has identified a number of advertisements for food handler products dating back 
prior to 1972 (Attachment 1-1) and a journal publication from 1952.  In particular, ACI has 
identified advertisements for Roccal Brand Sanitizing Agent from 1949, 1953, and 1954.  This 
product is advertised as a “quaternary ammonium germicide” for use by the food industry in 
“washrooms,” “as a hand rinse for help,” and as “hand and teat wash.” A journal publication 
from 1952 on organic chemicals in the food industry suggests that the quaternary ammonium in 
use at the time was benzalkonium chloride (Coppock 1952), which is in use today as an active 
ingredient for food handler antiseptic products. 

In addition, labels for historical products that had been purportedly used in food handler settings 
are presented in Attachment 1-2. 

ACI expects that it may be difficult to establish use in food handling settings prior to 1972 based 
on product labels specifying use for food handling purposes (US FDA 2018a) given the passage 
of time and the resulting loss of records prior to 1972.  It would be unreasonable for FDA to 
require, as a condition of monograph eligibility, the submission of labeling specific to food 
handler use in light of the absence of labeling records prior to 1972 and the aforementioned 
references to antiseptic food handler products under FDA, USDA and NSF programs, as well as 
manufacturers’ experiences regarding the use of their antiseptic products by food handlers.  It 
should be sufficient for determining monograph eligibility by showing that the ingredients were 
intended for antiseptic use broad enough to cover food handling, rather than requiring food 
handler specific labeling be demonstrated prior to 1972.  
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Attachment 2: Challenges, Practices and Requirements Related to Hand Hygiene in Food 
Handling Settings 

 
There are substantial requirements related to the hand hygiene in food handling settings and food 
handler hygiene practices are significantly influenced by these requirements.  For instance, 
specific requirement of use applies when switching between food types, as well as working 
continuously or during intermittent breaks.  Specific practices of hand washing are also required, 
as in the U.S. Food Code (FDA 2017a).  Other requirements may also exist and be specific to 
processing plants, corporate policies, food establishments, etc.  

The process of hand washing is typically guided by product manufacturer instructions.  
However, individual establishments will create standard operating procedures that address when 
hands must be washed, accounting for the types of food being handled and all precautionary 
measures employed within that facility (such as the use of gloves).  For foodservice 
establishments, general guidance regarding when handwashing should occur is provided in the 
US Food Code (FDA 2017a), summarized as follows: 

A) After touching bare human body parts other than clean hands and clean, exposed portions 
of arms; 

B) After using the toilet room;  

C) After caring for or handling service animals or aquatic animals as specified;  

D) After coughing, sneezing, using a handkerchief or disposable tissue, using tobacco, 
eating, or drinking; 

E) After handling soiled equipment or utensils;  

F) During food preparation, as often as necessary to remove soil and contamination and to 
prevent cross contamination when changing tasks;  

G) When switching between working with raw food and working with ready-to-eat food;  

H) Before donning gloves to initiate a task that involves working with food; and 

I) After engaging in other activities that contaminate the hands. 

Food production and harvesting settings/facilities are governed by Food Safety Modernization 
Act (FSMA) (FDA 2011).  FSMA does not contain the same guidelines as the US Food Code 
(FDA 2017a) for when to wash hands.  However, under FSMA’s required preventive controls, 
known by the acronym HARPC (Hazard Analysis and Risk-based Preventive Controls), 
manufacturers must create and maintain a thorough hygiene discipline throughout their facilities.  
Specifically, the law says “management of covered facilities must ensure that all employees who 
manufacture, process, pack or hold food have the necessary education, training, and/or 
experience and ensure they receive training in the principles of food hygiene, food safety, and 
employee health and hygiene.”  Such training includes thorough and regular briefings on proper 
hand hygiene protocols, as well as hand hygiene records available for FDA inspection. 
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Particularly relevant, the FSMA regulations address hand washing and sanitizing: 

“The management of the establishment must take reasonable measures and precautions to 
ensure the following: 

… 
(b) Cleanliness.  All persons working in direct contact with food, food-contact 
surfaces, and food-packaging materials must conform to hygienic practices while 
on duty to the extent necessary to protect against allergen cross-contact and 
against contamination of food. The methods for maintaining cleanliness include: 

… 
(3) Washing hands thoroughly (and sanitizing if necessary, to protect 
against contamination with undesirable microorganisms) in an adequate 
hand-washing facility before starting work, after each absence from the 
work station, and at any other time when the hands may have become 
soiled or contaminated. 
… 
(5) Maintaining gloves, if they are used in food handling, in an intact, 
clean, and sanitary condition” (FDA 2019a). 
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Attachment 3: In Vitro Testing 
 

The pivotal time kill and Minimum Inhibitory Concentration/Minimum 
Bactericidal Concentration (MIC/MBC) studies that American Cleaning Institute 
(ACI) is sponsoring provide significant evidence of rapid broad-spectrum 
germicidal activity of the five antiseptic ingredients being sponsored by ACI against 
organisms relevant to food handler settings.  The generated data provided to United 
States Food and Drug Administration (FDA) should be used as support for the 
efficacy of antiseptic active ingredients used in food handler settings (Bioscience 
Laboratories, Inc. 2018a, 2018b; studies in-progress).  

The in vitro test methods utilized to support the efficacy of antiseptic active ingredients for the 
Health Care Antiseptic monograph, as well as the Consumer Hand Wash and Consumer Hand 
Rub monographs, are appropriate for use in any additional testing which may be needed to 
support the use of active ingredients under the Food Handler monograph.  The time-kill (ASTM 
International 2016) and MIC/MBC (Clinical and Laboratory Standards Institute 2015) methods 
are accepted testing standards and have been required by the FDA as a portion of the historical 
Health Care Topical Antiseptic supporting data set.  This Time-kill assay, in particular, measures 
rapid biocidal activity at active concentrations and exposure times that closely simulate in-use 
conditions.  The FDA has deemed these well-established, standard test methods to be suitable for 
use in the pivotal time kill and MIC/MBC studies sponsored by ACI.  

FDA provided a list of organisms that they deemed relevant to the consumer and health care 
settings as outlined in the issued proposed monographs.  

The pivotal time kill study already completed for benzalkonium chloride (BAC), benzethonium 
chloride (BZT), chloroxylenol (PCMX), and ethanol (EtOH) included 270 strains of Gram 
negative and Gram positive bacteria.  The MIC/MBC study included 1251 microorganism strains 
– 51 strains of Escherichia coli, as well as 50 strains of each of the following organisms: 
Acinetobacter baumannii, Bacteroides fragilis, Burkholderia cepacia, Campylobacter jejuni, 
Candida albicans, Enterobacter species, Enterococcus faecalis, Enterococcus faecium 
(including Vancomycin-Resistant Enterococcus), Haemophilus influenzae, Klebsiella 
pneumoniae, Listeria monocytogenes, Micrococcus luteus, Proteus mirabilis, Pseudomonas 
aeruginosa, Salmonella enterica, Serratia marcescens, Shigella species (including Shigella 
sonnei), Staphylococcus aureus (including Methicillin-Resistant Staphylococcus aureus), 
Staphylococcus epidermidis (including Methicillin-Resistant Staphylococcus epidermidis), 
Staphylococcus haemolyticus, Staphylococcus hominis, Staphylococcus saprophyticus, 
Streptococcus pneumoniae and Streptococcus pyogenes. 

ACI included additional organisms in the pivotal time kill study and MIC/MBC study that are 
known to be relevant to food handler settings in anticipation of FDA’s rulemaking for antiseptic 
food handler products.  The organisms identified as relevant to food handler settings are listed in 
the table below.  The list of organisms was derived from government reference sources, such as 
the CDC and Center for Food Safety and Applied Nutrition (CFSAN), and industry food safety 
publications, as well as industry experts, to represent organisms known to cause foodborne or 
food-associated outbreaks.  Additional resources such as FDA’s website 
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(https://www.fda.gov/food/outbreaks-foodborne-illness/foodborne-pathogens), FDA reports (i.e., 
Pathogens and Filth in Spices, FDA 2017c), and the US Food Code (FDA 2017a) provide the 
rationale for the selection.  

 Tested in Pivotal Time Kill  Tested in MIC/MBC  

Gram Negative Bacteria   

Campylobacter jejuni  ATCC #33291 and ATCC #49943  50 Strains  

Escherichia coli  ATCC #11229  50 strains  

Escherichia coli O157:H7  ATCC #35150  No  

S. enterica serotype Typhi  ATCC #6539  No  

Salmonella enterica  ATCC #10708  50 strains  

Shigella sonnei  ATCC #9290 and ATCC #25931  50 strains  

Gram Positive Bacteria  

Enterococcus faecalis  ATCC #19433 and ATCC #29212  50 strains  

Enterococcus faecium  ATCC #51575  50 strains  

Listeria monocytogenes  ATCC #7644  50 strains  

Staphylococcus aureus  ATCC #6538  50 strains 

 

Results for the time kill studies for BAC, BZT, PCMX, and EtOH demonstrate broad-spectrum, 
and rapid microbicidal efficacy of these ingredients versus a large variety of Gram-negative and 
Gram-positive bacteria and two yeast species, including many clinical and/or multi-drug resistant 
strains.  The test materials produced 3-Log10 or greater reductions for 100% of all tested 
microorganisms exposed to BAC, BZT and EtOH and 99% of all tested microorganisms exposed 
to PCMX.  Time Kill testing for PVP-I is currently underway.  
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Attachment 4: In Vivo Testing 
 

• Data from in vivo clinical simulation studies in combination with data from in vitro 
studies are sufficient to characterize the efficacy of food handler topical antiseptics.   

Controlled clinical outcome studies should not be undertaken to establish GRAE status for 
food handler topical antiseptics.  A combination of well-designed in vitro and in vivo clinical 
simulation data are appropriate to characterize the efficacy of food handler topical antiseptics.  In 
vivo clinical simulation tests can be better controlled to evaluate specific factors relevant to the 
food handler use patterns while avoiding the downsides and risks of conducting clinical outcome 
studies (FDA 2017a; 2019).  This approach is currently being used to establish efficacy for 
topical antiseptic new drugs (CHG, and CHG-Alcohol handwash products) and to establish 
GRAE status of health care antiseptics and consumer hand rubs which include the same active 
ingredients used in the food handling industry.  Hand hygiene in food handling settings is similar 
to health care as they both have: 

• high impact to public health,  
• specific use patterns and use environments by trained employees, and  
• ethical considerations, if these products were removed from the market. 

The most viable and appropriate means for assessing GRAE status of these materials is through 
the use of controlled simulated use clinical trials.  ACI is committed to working in collaboration 
with the FDA to address any scientific gaps prior to development of proposed GRAE 
requirements.  The development of test methods and guidelines is an iterative process and we 
look forward to working with FDA to define the requirements 

ACI supported a detailed evaluation of the utility and advisability of conducting clinical outcome 
studies to establish the efficacy of food handler antiseptics (provided in Attachment 4-1). The 
evaluation indicates that controlled clinical outcome studies of food handler topical antiseptics 
would require impracticably large study populations to yield statistically meaningful results, and 
that the inclusion of control treatments in such studies may raise ethical issues and/or incur 
unnecessary risks to public health.  The primary factors supporting this conclusion include the 
following: 

• The process of delivering safe to eat food is complex.  Food can become contaminated 
from a multitude of vectors, including the hands of food workers.  Conducting a well-
controlled clinical outcome study capable of determining the effectiveness of any hand 
hygiene intervention, would require controlling an impossibly large environment, the 
handling, storage and processing of the food as well as ensuring consistent human 
behavior throughout the process.  

• To overcome the complexities of the food handling and distribution chain (as highlighted 
in the CDC contributing factor data) and the infeasibility of consistently controlling all of 
the above variables, it is estimated that very large populations (>361,000 study 
participants across 14,000 study sites) would be required to generate statistically 
meaningful results within the context of a clinical study for food handler antiseptics. 
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• It is anticipated that conducting studies of this size would be impractical and confounded 
by several logistical challenges including identification of sites willing to participate in 
the study, obtaining informed consent from study participants and others who may be 
impacted by foodborne illness during the study, ensuring protocol compliance.  

• Conducting such clinical outcome studies would have ethical implications and public 
health consequences.  

In addition, FDA does not require clinical outcome studies to evaluate the efficacy of 
professional-use health care topical antiseptic hand washes nor are they required for consumer 
topical antiseptic hand rubs.  

Clinical simulation data should be sufficient to characterize the in vivo efficacy of food handler 
antiseptics under conditions which can be better controlled to evaluate specific factors relevant to 
the food handler use pattern (e.g. types and amounts of soil) while avoiding the aforementioned 
downsides of conducting clinical studies 

Although distinct from health care topical antiseptics, the public health and ethical challenges 
associated with conducting placebo-controlled clinical trials are also applicable to the food 
handler topical antiseptic use pattern.  These factors, as well as the other issues provide a 
decision-making framework that indicates clinical outcomes studies should not be used to 
evaluate the efficacy of food handler topical antiseptics and clinical simulation studies are the 
most executable choice to establish efficacy.  

To demonstrate in vivo efficacy, studies should be designed to focus on clinical simulation 
studies.  In vivo human clinical simulation studies are a valid and feasible way to determine 
efficacy for an antiseptic ingredient.  Simulation studies have been used in the past to 
demonstrate the efficacy of antiseptic products since the publication of the 1978 ANPR.  The 
previous tentative monographs for antiseptics relied on surrogate endpoint measurements to 
support the efficacy of these active ingredients, as have the Final Monographs for Health Care 
Antiseptics and Consumer Antiseptic Hand Rubs.  Primary factors to consider include the use of 
relevant organisms regularly encountered in food handling settings, and evaluation of active 
ingredients in products under realistic use conditions.  

There are currently four standardized in vivo test methods designed to evaluate the reduction of 
transient bacterial flora on hands by topical antiseptics.  These methods may be used as a model 
or starting point for the design of studies to evaluate the in vivo effectiveness of antiseptic active 
ingredients used in topical antiseptic food handler products.  Two of these methods (ASTM 
E1174 and ASTM E2755) are utilized to provide efficacy documentation associated with the 
existing health care antiseptic monograph.  Historically, ASTM E1174 is the method from which 
all the other methods have been derived (ASTM 2013a).  

• ASTM E 1174: Evaluation of the Effectiveness of Health care Personnel Handwash 
Formulations.  This method is designed to evaluate topical hand wash formulations after 
contamination with a challenge microorganism.  Log reduction of the challenge organism 
is determined after a single wash and optionally after ten consecutive washes.  Test 
organisms used are E. coli (ATCC 11229) or Serratia marcescens (ATCC 14756) with 
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inoculum levels ranging from 5x108 to 1x109.  The option to use E. coli as a test 
organism is more relevant in food handling environments than S. marcescens (ASTM 
2013a).  

• ASTM E2755: Determining the Bacteria Eliminating Effectiveness of Health care 
Personnel Hand Rub Formulations using Hands of Adults.  This method is designed to 
test the efficacy of antiseptic hand rubs (aka hand sanitizers) against transient 
microorganisms on hands.  The method accommodates the use of either a Gram-positive 
(Staphylococcus aureus) or Gram-negative (S. marcescens) challenge organism and uses 
a low volume, low soil inoculum which simulates the usage conditions for hand rub 
formulations (ASTM 2015a).  

• ASTM E2946: Determining the Bacteria Reducing Effectiveness of Food Handler 
Handwash Formulations using Hands of Adults.  This method evaluates hand wash 
efficacy in the presence of moderate or heavy food soil.  The challenge microorganism, 
Eschericia coli, is added to a surrogate food soil.  Beef broth is used to simulate moderate 
soil and hamburger is used to simulate heavy soil.  Although E2946 is designed for 
evaluating hand washes, it has been used successfully to test both hand washes and hand 
rubs (Edmonds et al. 2010; Edmonds et al. 2012). (ASTM 2013b)  

• ASTM E2784-10: Standard Test Method for Evaluation of the Effectiveness of 
Handwash Formulations Using the Paper Towel (Palmar) Method of Hand 
Contamination.  This procedure has been designed to evaluate hand wash products using 
a palmar surface only contamination method.  Test organisms which may be used are 
Serratia marcescens, Escherichia coli, Shigella flexneri, and Staphylococcus aureus.  
This method has been used in conjunction with methods to evaluate microbial transfer to 
food (ASTM 2015b). 

Choice of microorganisms  

Alternative test organisms that may be appropriate for Food Handler testing may be evaluated 
within ASTM E1174 to provide a consistent approach with the Health Care monograph.  
Bacterial pathogens most important in food handling settings are listed in the FDA’s “Bad Bug 
Book: Handbook of Foodborne Pathogenic Microorganisms and Natural Toxins” (FDA 2012).  
Several of these microorganisms are challenge microorganisms in the aforementioned ASTM 
methods, including E. coli, S. aureus, and S. flexneri. Each of these microorganisms is known to 
be transmitted via the hands and have been validated for at least one of the clinical simulations 
studies listed above, making them candidates for efficacy studies to demonstrate the 
effectiveness of food handler antiseptics.  

Use of a simulation model as a surrogate for effectiveness 

The most direct method to evaluate effectiveness of these products is by measuring log reduction 
of organisms on the hands of food handlers following hand hygiene procedures using antiseptic 
soaps.  A comprehensive approach may also include a Quantitative microbial risk assessment 
(QMRA) by using a simulation model for Food Handler Antiseptics; this is well established 
scientific field that integrates microbial hazards, exposure and dose response relationships into a 
risk characterization. FDA CFSAN (2005; 2013; Dennis et al. 2002), USDA FSIS (2019; Crouch 
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et al. 2009), EPA (2017; Whelan et al. 2014), Codex Alimentarius (1999), the World Health 
Organization (WHO) (2016) and WHO and the Food and Agriculture Organization (2008; 2009), 
and the World Trade Organization (WTO) (1998) all either specifically endorse and use QMRA 
for food safety decision-making or endorse the risk assessment framework generally for decision 
making.  Published research utilizing QMRA to assess the effect of topical antiseptics on the risk 
of shigellosis provides an example of how QMRA could be applied as an alternative means of 
assessing effectiveness of food handler antiseptics (WTO 1998).  Data could be generated to 
validate a simulation model for food handler antiseptics in the various use settings.   

Soil load  

Best practices for safe harvesting, processing, storage and handling of food have evolved in 
recent years, resulting in these areas being far more regulated than ever before.  Hand wash 
training and reinforcement programs, glove use and minimal bare hand contact with RTE food 
have led to a diminished role of soil in these environments (FDA 2017b).  

Historically, FDA has demonstrated a concern with soil loading and effects on antiseptic 
efficacy.  In the published studies where soils have been evaluated, the effect of soil loading was 
minimal to moderate (Larson et al. 1992; Pickering et al. 2011; Racicot et al. 2013).  In the 
Health Care Antiseptic monograph addressing professional-use products, there has been no 
requirement to perform efficacy studies under any soiled conditions.  There are a number of 
factors that lead us to believe that soil should not be part of the efficacy requirement for GRAE 
status of Food Handler Antiseptics either.  

1) In the farm to fork landscape of food handler facilities the heaviest soils are likely to be 
encountered on the farm or in meat processing plants.  Such heavy soil loading already 
requires specialized instructions in order to clean skin and allow antisepsis to prevent 
cross contamination, especially following bathroom usage.  Employees in these types of 
facilities receive training, instructions (including visual aids and multilingual wall charts), 
as well as tools (nail brushes, etc.) to reinforce correct procedures.  Developing enhanced 
procedures to ensure hands are adequately decontaminated is consistent with other 
hygiene paradigms.  Both EPA and FDA promote sanitization procedures for hard 
surfaces that require a pre-cleaning/removal step in the presence of excess soil to allow 
for effective cidal activity (EPA 2012; FDA 2017b).  This model can be translated to a 
prescribed label direction or training instruction for heavy soil scenarios.  

2) In retail and restaurant food establishments the evolution of regulated glove use and 
regulations to prevent bare hand contact with RTE underscores that soil is not a primary 
factor in these areas (FDA 2017b).  

3) The inclusion of soil has been incorporated in ASTM E1174 method by the innocula in 
combination with the growth media which are applied to the hands.  This a significant 
soil load, innate to the method, which may adequately address the typical soil that may be 
encountered by a professional food handler.  
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Attachment 4-1: Topical Food Handler Antiseptic Drug Products: Clinical Study 
Considerations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



QAID: 1902802.000 - 4519 

 
 

TITLE 
 

Topical Food Handler Antiseptic Drug Products: Clinical Study Considerations 
 
 
 
 

AUTHORS 
 

Brian (Shawn) Eblen, M.S.; Darci Ferrer, M.S.; Taryn Horr, M.S.; Nelson Pace, Ph.D., S.M.; 
Arthur Miller, Ph.D., CFS; J. Ian Van Trump, Ph.D. 

 
 

 
 

DATE COMPLETED 
 

July 19th, 2019 
 

 
 

 
PROJECT NUMBER 

 
1902802.000 

 
 
 

SPONSORED BY 
 

American Cleaning Institute (ACI) 
1331 L Street NW, Suite 650 

Washington, DC 20005 
  



American Cleaning Institute 
Project Number: 1902802.000 

July 19, 2019 
Page 2 of 37 

 

QAID: 1902802.000 - 4519 

Table of Contents 

1. Executive Summary .......................................................................................................................... 4 

2. Introduction ....................................................................................................................................... 5 

3. Definitions ......................................................................................................................................... 6 

3.1 Food Handler ................................................................................................................................ 6 

3.2 Food Handler Antiseptics .............................................................................................................. 6 

4. Regulatory History ............................................................................................................................ 7 

4.1 Review of Available Clinical Outcome Data for Related Products .............................................. 7 

4.2 Decisions Regarding Clinical Outcome Study Requirements ....................................................... 7 

4.3 Relationship to the Food Handler Antiseptic RFI ......................................................................... 9 

5. Complexity Factors ........................................................................................................................... 9 

5.1 Category 1: Food ......................................................................................................................... 10 

5.2 Category 2: Biological Hazards .................................................................................................. 12 

5.3 Category 3: Food Handler Antiseptic ......................................................................................... 13 

5.4 Category 4: Food Handler ........................................................................................................... 13 

5.5 Category 5: Consumers ............................................................................................................... 14 

6. Impact of Complexity ..................................................................................................................... 15 

6.1 General Design Considerations ................................................................................................... 15 

6.2 Study Scenario 1: Narrow CRCT Focused on Point of Service .................................................. 16 

6.3 Study Scenario 2: Broader CRCT Evaluation of Multiple Food Handling Steps ....................... 22 

6.4 Alternative Study Designs .......................................................................................................... 23 

6.5 Summary ..................................................................................................................................... 25 

7. Logistical Challenges ...................................................................................................................... 25 

7.1 Study Bounding .......................................................................................................................... 25 

7.2 Anticipated Study Size ................................................................................................................ 26 

7.3 Establishment Participation ......................................................................................................... 26 

7.4 Informed Consent ........................................................................................................................ 27 

7.5 Protocol Compliance and Documentation .................................................................................. 27 

7.6 Medical Monitoring .................................................................................................................... 29 

7.7 Analytical Resources................................................................................................................... 29 

8. Ethical Considerations .................................................................................................................... 30 



American Cleaning Institute 
Project Number: 1902802.000 

July 19, 2019 
Page 3 of 37 

 

QAID: 1902802.000 - 4519 

8.1 Public Health Implications of Poor Food Handler Hygiene ....................................................... 30 

8.2 Ethics of Vehicle Control ............................................................................................................ 30 

8.3 IRB Approval .............................................................................................................................. 31 

9. Professional Considerations ............................................................................................................ 31 

9.1 Food Code ................................................................................................................................... 32 

9.2 Retail Food Protection: Employee Health and Personal Hygiene Handbook ............................. 32 

9.3 Impacts to Study Feasibility ........................................................................................................ 32 

10. Alternatives to Clinical Studies and Endpoints ............................................................................... 33 

11. Conclusions ..................................................................................................................................... 34 

12. References ....................................................................................................................................... 35 

 

List of Tables 

Table 1: Complexity Factor Categories 

Table 2: Scenario 1 CRCT Study Design 

Table 3: Key Study Parameters – CRCT 

Table 4: Required Sample Size for Scenario 1 CRCT 

Table 5: Key Study Parameters – Multi-stage CRCT 

Table 6: Scenario 2 CRCT Study Design 

 

List of Figures 

Figure 1: Representation of Potential Interactions between Complexity Factor Categories 

Figure 2: Scenario 1 - Evidence-Based Estimate, Total No. of Clusters by Power 

  



American Cleaning Institute 
Project Number: 1902802.000 

July 19, 2019 
Page 4 of 37 

 

QAID: 1902802.000 - 4519 

Topical Food Handler Antiseptic Drug Products: Clinical Study Considerations 
 

1.       Executive Summary 

On December 7th, 2018 the United States Food and Drug Administration (FDA) published a request for 
data and information (RFI) regarding food handler topical antiseptic drug products for over-the-counter 
(OTC) human use (food hander antiseptics).  One of the questions asked in the RFI was whether or not 
the efficacy of food handler antiseptics should be evaluated using controlled clinical outcome studies.  
The purpose of this document is to provide FDA with information regarding the feasibility and utility of 
conducting clinical outcome studies to evaluate the effectiveness of food handler antiseptic products. 

The information presented in this document indicates that controlled clinical outcome studies of food 
handler antiseptic efficacy will require impracticably large study populations (likely greater than 361,000 
participants) to yield statistically meaningful results, and that the inclusion of control treatments in such 
studies may raise ethical issues and/or incur unnecessary risks to public health. The primary factors 
supporting this conclusion include the following:   

• The process of delivering safe to eat food is complex. Food can become contaminated from a 
multitude of vectors, including the hands of food workers. The food handling and distribution chain 
includes several interrelated steps and variables that may be impactful to foodborne illness 
transmission and/or the efficacy of food handler antiseptics.   
 

• To overcome the complexities of the food handling and distribution chain and the infeasibility of 
consistently controlling all of the above variables, it is estimated that very large study populations 
would be required to generate statistically meaningful results in a clinical outcome study for food 
handler antiseptics.  Based upon the information available, it is estimated that even narrowly defined 
clinical studies focused on the efficacy of food handler antiseptics at the point-of-service only (e.g. 
restaurants or cafeterias) would need to incorporate more than 14,000 study sites and require more 
than 361,000 study participants in order to be adequately powered.  

 
• It is anticipated that conducting studies of this size would be impracticable and confounded by several 

logistical challenges including identification and willingness of sites to participate in the study, 
obtaining adequate informed consent from study participants and others who may be affected by 
foodborne illness during the study, ensuring and documenting protocol compliance, the timely 
documenting and monitoring of potential adverse events, and the availability of sufficient analytical 
resources (e.g. contract laboratories for microbiological analysis).  

 
• Conducting clinical outcome studies would have ethical implications and public health consequences.  

Food handler compliance with standard regulatory hygiene regimes (e.g. the FDA Food Code) is 
relatively low, and poor food handler hygiene is a known contributor to foodborne illness that could 
impact study participants and potentially be spread to other individuals not directly involved in the 
study.  As such, there are serious questions regarding if it would be ethical to conduct a large, 
controlled clinical outcome studies for food handler antiseptics, particularly given that there are other 
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experimental frameworks, most notably clinical simulation studies, which could safely yield efficacy 
data sufficient to support a robust in vivo efficacy evaluation. 

Clinical simulation data should be sufficient to characterize the in vivo efficacy of food handler 
antiseptics under conditions which can be better controlled to evaluate specific factors relevant to the food 
handler use pattern (e.g. types and amounts of soil) while avoiding the aforementioned downsides of 
conducting clinical studies.  Such an approach would be consistent with the underlying rationales FDA 
utilized to determine that the in vivo efficacy of related antiseptic products (specifically, consumer 
antiseptic hand rubs and healthcare antiseptics) should be evaluated using data from clinical simulation 
studies rather than clinical outcome studies (84 FR 14847, 82 FR 60474). 

     

2.   Introduction 

In recent years, FDA has initiated rulemaking intended to facilitate finalization of the tentative final 
monograph (TFM) for a variety of OTC topical antiseptic drug products, including consumer-use 
antiseptic washes (81 FR 61106), consumer-use antiseptic rubs (84 FR 14847), and healthcare topical 
antiseptic products (including healthcare personnel handwashes and hand rubs, surgical hand scrubs and 
rubs, and patient antiseptic pre-injection and pre-surgical skin preparations) utilized by professionals in 
the healthcare industry (82 FR 60474).   

On December 7th, 2018 the FDA published an RFI regarding food handler antiseptic drug products for 
OTC human use (83 FR 63168).  Food handler topical antiseptic drug products, also known as “food 
handler antiseptics,” have historically been classified as a separate category of antiseptic drug products, 
distinct from both consumer and healthcare professional products (for example, see 8 FR 76444 at 76446; 
80 FR 25166 at 25168; 81 FR 61106 at 61109; 82 FR 60474 at 60483).  This distinction is appropriate for 
several reasons, including the specific use patterns and use environments for food handler antiseptics, the 
microorganisms of public health concern applicable to food handlings scenarios, the potential of food 
handler hygiene to impact public health, and the fact that such products are utilized by trained 
professional personnel. 

The food handler antiseptic RFI solicited data and information for food handling antiseptic drug products 
with respect to a variety of broad issues intended to help FDA make decisions regarding how to finalize 
the TFM for this category of antiseptic products.  Among these issues, FDA requested information 
regarding how the effectiveness for food handler antiseptics should be assessed, and by what criteria 
effectiveness should be evaluated.  One key question raised by FDA within this topic area is if clinical 
outcome studies of food handler antiseptic products are necessary to evaluate their effectiveness. 

The purpose of this document is to provide FDA with information regarding the feasibility and 
utility of conducting clinical outcome studies to evaluate the effectiveness of food handler antiseptic 
products.  The available data suggest that conduct of clinical outcome studies for this use pattern may be 
impracticable given the complexities described in this report.  Such complexities, in conjunction with 
logistical challenges of conducting large clinical outcome studies, also suggest that execution of a robust 
and valid clinical study design may be difficult or impossible.  Furthermore, the conduct of controlled 
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clinical outcome studies within the context of food handling raises ethical concerns and introduces the 
potential for public health risks that may be unacceptable or unnecessary to determine the effectiveness of 
food handler antiseptic products.   Alternative study methodologies, most notably clinical simulation 
studies, could be used to evaluate the efficacy of food handler antiseptics in a more controlled and reliable 
manner and without incurring the public health risks or ethical concerns which may be associated with the 
conduct of clinical outcome studies.   

 

3.       Definitions 

Both “food handler” and “food handler antiseptics” are broad terms that could theoretically encompass a 
wide variety of workers and antiseptic products present within regulated food handling environments.  As 
part of the food handler RFI, FDA requested additional information on how these terms should be defined 
for regulatory purposes (83 FR 63168).  Although not intended as a formal proposal for the regulatory 
definition of these terms, for the purposes of this document “food handler” and “food handler antiseptics” 
are defined below. 

3.1       Food Handler 

In this document, “food handlers” are broadly defined as professional workers that handle food in 
commercial and associated regulated environments.  Food handlers may work in a wide variety of 
different environments where food is grown, harvested, produced, manufactured, processed, packaged, 
transported, stored, prepared, served, or consumed.  Each of these broad environmental categories 
encompass many different settings where food handlers may contact food.  For example, food handlers 
working in “food preparation and service” settings could theoretically work in many different types of 
commercial establishments including cafeterias, restaurants, delis, bakeries, ready-to-eat food processing 
facilities, etc.  In contrast, farm workers will experience a host of different food contact environments and 
situations.  All of these food handling settings have a high potential for hands to contact and contaminate 
food; however, each setting also has unique factors that may impact either (a) the ability of a food handler 
to contaminate food and/or (b) the efficacy of a food handling antiseptic product used within that 
environment.    

Because food handler antiseptics currently play a role in the hygiene practices of professional workers 
throughout the professional food handling and distribution chain, the broad definition of “food handler” 
as noted above is considered appropriate for examining the potential role of clinical outcome studies in 
evaluating the efficacy of food handler antiseptics.     

3.2       Food Handler Antiseptics 

In this document, the term “food handler antiseptics” refers to antiseptic hand wash and leave-on hand rub 
(including hand wipe) products specifically intended for use by food handlers within commercial and 
regulated environments where food handling may occur.  
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4.   Regulatory History 

The food handler antiseptic RFI was promulgated within the context of recent rule making conducted for 
related topical antiseptic products including consumer antiseptic hand washes, consumer antiseptic hand 
rubs, and healthcare antiseptics.  Many of the factors requiring consideration for these related products, 
including the decision of whether or not to require clinical outcome studies in order to conduct Generally 
Recognized as Effective (GRAE) evaluation, are also applicable to questions raised in the food handler 
antiseptic RFI.  Decisions made for those similar OTC products, as well as the rationale behind those 
decisions, can therefore provide a general framework to help inform the efficacy data requirements that 
would be appropriate for a GRAE evaluation of food handler antiseptics. 

4.1 Review of Available Clinical Outcome Data for Related Products 

Prior to rule making, FDA reviewed all submitted information, as well as the available published 
scientific literature, regarding the efficacy of consumer handwash, consumer hand rub, and healthcare 
antiseptic products.  In general, and with a few notable exceptions, FDA’s review did not yield clinical 
outcome data for any of these drug categories which it considered sufficient to evaluate product efficacy 
vis-à-vis clinical endpoints.   

Clinical outcome studies of consumer hand wash, hand rub, and healthcare antiseptic products revealed a 
number of shared deficiencies, including (a) lack of appropriate control/placebo and active controls, (b) 
insufficient study size to support a determination of statistical significance, or insufficient statistical 
evaluations, (c) lack of randomization/blinding, (d) inadequate statistical power, (e) inadequate 
descriptions of study methodologies or data collection methods, and (f) failure to document protocol 
compliance for antiseptic use or other study components.  In almost all cases, FDA identified other issues 
with available clinical outcome studies even when the aforementioned issues were not applicable.  For 
example, the Lennell et al., 2008 study (as discussed in 81 FR 42912 at 42920) did not admit of the 
deficiencies noted above but had other limitations identified by FDA including (a) no clinical or 
microbiological evaluation of illness, (b) no specific infection studies, and (c) lack of an objective (i.e. 
non-subjective) primary study endpoint and no statistical evaluation of how variability of the subjective 
endpoint studied could impact study results1. 

Although acceptable clinical outcome data was not identified for consumer hand wash, consumer hand 
rub, or healthcare antiseptic products, FDA nevertheless made different decisions regarding which of 
these product categories would require the conduct of clinical outcome studies to support a GRAE 
evaluation.  The rationale for these differing decisions is discussed below in order to provide regulatory 
context for similar decision-making as it relates to food handler antiseptics. 

4.2 Decisions Regarding Clinical Outcome Study Requirements 

FDA concluded as part of the 2016 Final Rule that clinical outcome studies would be required to support 
a GRAE evaluation for consumer-use antiseptic hand washes (81 FR 61106).  This decision differed from 
                                                            
1 Primary study endpoint was illness absenteeism from the childcare center where the study was employed.  The 
degree and variability of illness and symptoms necessary for parents to keep children home from daycare was not 
statistically evaluated in the study.  
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the cases of consumer hand rubs and healthcare antiseptics, where FDA opted to not require clinical 
outcome studies even though acceptable clinical outcome data was not identified for these product 
categories either (84 FR 14847, 82 FR 60474).  The differential treatment for consumer hand washes 
appears to have been based upon several factors, including: 

Availability of Non-Antiseptic Alternative Products:  According to FDA, consumer antiseptic hand 
washes are typically used in situations where regular (non-antiseptic) soap and water could theoretically 
be utilized as an alternative hand hygiene measure.  However, in the case of consumer antiseptic hand 
rubs FDA observed (a) that antiseptic hand rubs are typically utilized in situations where regular soap and 
water are not readily available, (b) that no commercially available alternative hygiene products exist for 
hand rubs in situations where hand rubs would otherwise be used, and (c) that given the difference in use 
pattern, regular soap and water may not be an appropriate control for clinical outcome studies evaluating 
the efficacy of hand rub products (81 FR 42912).  In light of these factors, a controlled clinical study for 
hand rubs would presumably require study participants to simply not clean their hands in situations where 
they otherwise could use a hand rub product.   

The difference in the availability of alternative non-antiseptic products influenced FDA’s decision to 
establish different efficacy study requirements between consumer hand washes and consumer hand rubs:   

“In contrast to consumer washes, for which we are asking for clinical outcome data to support 
the benefit of these products, given the easily available alternative of washing with soap and 
water, there is no similar readily available alternative for consumer antiseptic rubs. A clinical 
outcome trial comparing the use of consumer antiseptic rubs to standard hand washing with soap 
and water has less applicability given that consumer antiseptic rubs are not generally used in 
situations in which soap and water are a readily available alternative. Therefore, we are 
currently recommending the use of clinical simulation studies because they are a practical means 
to assess the general effectiveness of consumer antiseptic rubs.” (81 FR 42912 at 42919) 

Ultimately, FDA recommended that the efficacy of consumer hand rubs be evaluated using a log 
reduction standard and noted that “although a lower number of bacteria on hands may not directly 
translate into a reduced chance of infection, a reduced bacterial load does decrease the opportunity for 
infection when used in situations with no other options for hand cleansing” (81 FR 42912 at 42919). 

Public Health/Ethical Considerations:  In the 2013 Proposed Rule for consumer hand washes, FDA 
noted the existence of two clinical outcome studies in the published literature whose design was 
considered generally acceptable and which demonstrated that clinical outcome studies could ethically be 
conducted for these products using non-antiseptic products as vehicle controls (78 FR 76444).  However, 
FDA expressed both public health and ethical concerns regarding the conduct of controlled clinical 
studies for healthcare antiseptic products.   

With respect to healthcare antiseptics, FDA noted, “the use of antiseptics by health care providers in the 
hospital setting is considered an essential component of hospital infection control measures” (80 FR 
25166 at 25175).  As such, FDA acknowledged that the use of vehicle controls for clinical outcome 
studies of these products in the healthcare environment could “pose an unacceptable health risk to study 
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subjects (hospitalized patients and health care providers)” and that it would be “generally considered 
unethical” to perform a placebo-controlled study of these products within a hospital setting (80 FR 25166 
at 25176). The feasibility and ethical concerns associated with the potential use of non-antiseptic products 
as study vehicle controls are particularly important given FDA’s perspective that the hospital setting has 
an “already elevated risk of infections” (80 FR 25166 at 25176).   In addition to these factors, FDA noted 
that performing a placebo-controlled clinical outcome trial for healthcare antiseptics in hospital settings 
may not be practicable in light of (a) Centers for Disease Control and Prevention hand hygiene guidelines 
and hospital accreditation requirements, and (b) the Nonprescription Drugs Advisory Committee’s finding 
that an institutional review board (IRB) would be unlikely to approve the conduct of such a study (80 FR 
25166 at 25176). 

4.3       Relationship to the Food Handler Antiseptic RFI 

FDA’s different decisions regarding the need for clinical testing of consumer hand washes, consumer 
hand rubs, and healthcare antiseptics, as well as the scientific rationales underpinning those decisions, 
provide a general framework by which this same issue can be considered for food handler antiseptics.   

Decisions regarding the need for clinical outcome testing for food handler antiseptics should be evaluated 
with respect to both (a) factors specific to the food handler use pattern (e.g. study complexity and 
practicability), and (b) the rationales upon which this same question was resolved for consumer hand 
wash, consumer hand rub, and healthcare antiseptic products (e.g. availability of alternative products and 
the public health/ethical implications of conducting or requiring clinical outcome studies). 

Food handler antiseptics are similar to healthcare products as both are being used by professionally 
trained staff and the products are utilized as part of an infection control program. Additionally, both food 
handlers and healthcare professionals serve large populations and have the ability to significantly impact 
public health. There are serious questions regarding if it would be ethical to conduct a large, controlled 
clinical outcome studies for food handler antiseptics, particularly given that there are other experimental 
frameworks, most notably clinical simulation studies, which could safely yield efficacy data sufficient to 
support a robust in vivo efficacy evaluation. 

 

5.      Complexity Factors 

As discussed above, the use pattern for food handler antiseptics is broad and encompasses a wide variety 
of workers, work environments, tasks, food items, organisms of concern, etc.  Therefore, a variety of 
complexity factors need to be considered in order to assess if a clinical outcome study for food handler 
antiseptics can reasonably be performed and/or will yield interpretable results.   

A non-exhaustive discussion of complexity factors which may impact the efficacy of food handler 
antiseptics and which may need to be accounted for (i.e. controlled for) in order to obtain useful results 
from a clinical outcome study is provided below.  A controlled evaluation of the most important of these 
factors may be important even outside the context of clinical outcome studies, since their individual 
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There are countless foods that are manipulated by food handlers from farm-to-fork (Green, Figure 1). The 
food matrix itself has several intrinsic and extrinsic variables that will affect the potential adherence, 
transfer, survival and/or growth of any biological agent. Intrinsic factors are those that are inherent to the 
foods, including surface features, size, water activity, pH, nutrient content, and presence of preservatives, 
etc. (Montville and Matthews, 2007). Extrinsic factors include packaging, time/temperature, holding and 
storage conditions and specific effects of processing steps (Montville and Matthews, 2007).  It is well 
documented that microorganisms may survive in biofilms on food and in the food environment that serve 
as a protective cover against the action of antimicrobial agents, including food handler antiseptics. 

Ready-to-eat (RTE) foods, such as fresh produce, deli meats, and cheese are normally eaten without 
further processing by the consumer. RTE foods that are contaminated by food handlers after the final kill 
step have no means of microbiological reduction outside of the intrinsic factors of the food itself and the 
concentration of the biological hazard could increase depending on the time and temperature conditions 
prior to consumption by consumers. Non-RTE foods require the food handler or consumer to apply a 
lethality step, usually heating, that should eliminate or reduce microbiological hazard concentrations prior 
to consumption, reducing the risk of an adverse health outcome. 

While restaurants and catering settings are where most food worker associated outbreaks originate 
(Foddai et al., 2016), all stages of food production can potentially introduce or contribute and/or limit the 
survival and/or growth of the biological hazard prior to effecting consumer health (Red, Figure 1).  
Examples of factors that may impact the biological hazard include, but are not limited to, the following: 

(1) Farms/Packing 
i) Direct or indirect contact with soil or other environmental vectors may carry biological 

hazards onto food. 
ii) Harvesting and sorting is often performed by hand when transfer of biological hazards can 

occur, either from product to food handler or vice versa. 
iii) RTE products may receive no or very little downstream processing (kill steps) to reduce 

microbiological contamination. 
iv) Food handler hygiene 

(2) Production/Manufacturing 
i) Raw materials may contain biological hazards.  Alternatively, hand contact through sorting or 

other manual manipulations may transfer hazards to food handlers’ hands or ill workers may 
transfer disease-causing microorganisms to food.  

ii) Processing typically includes preventive controls (kill steps) to reduce or eliminate 
microbiological contamination.  However, post process recontamination is common.  

iii)  Extended storage times (transportation/shipping, warehouse storage, retail storage, etc.) 
provide an opportunity for microbiological growth or decline. 

iv) Food handler hygiene 
(3) Food Service/Retail 

i) Food preparation and opportunities for cross contamination. 
ii) Food handler hygiene  
iii) Contamination occurring after a kill step and before serving. 
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(4) Other – including farmers markets and temporary food service establishments (i.e. fairs, 
concession stands, church picnics, etc.). 
i) Food preparation and opportunities for cross contamination. 
ii) Contamination could occur after a kill step and before serving. 
iii) Food handler hygiene 

5.2      Category 2: Biological Hazards 

Exposure to a specific biological hazard is a key factor to determine the likelihood, symptomology, and 
severity of potential health effects to a consumer.  Therefore, controlling for the specific biological hazard 
at play will be important to understanding the overall efficacy characteristics of food handler antiseptics.  
This complexity factor may be challenging to evaluate or control in the context of a clinical outcome 
study for various reasons, including those discussed in detail below.  If not controlled, this factor may 
confound the interpretation of results obtained from a clinical outcome study or preclude the ability to 
make informed regulatory decisions regarding under what situations food handler antiseptics should be 
used.    

At the retail level, the FDA deemed six communicable infectious foodborne pathogens to be of most 
concern for food handlers.  These include norovirus, non-typhoidal Salmonella, Salmonella Typhi, Shiga 
toxin-producing Escherichia coli, Shigella species and Hepatitis A virus (FDA, 2018a; ServSafe, 2014). 
These pathogens were selected due to their low infectious doses, ability to adhere to the gastrointestinal 
tract, and capacity to shed in high numbers in feces. As described by the FDA, these pathogens can easily 
be transmitted to consumers by food handlers “even when good handwashing practices are used” (FDA, 
2018a). Nevertheless, a survey of 816 foodborne disease outbreaks between 1927 and 2007, where the 
food workers were reported as instrumental or contributory to the outbreak, identified 14 different 
microorganisms as the causative agents (Greig et al., 2007). Each microbiological pathogen may 
replicate, spread and/or infect differently depending on the antiseptic agent used (Category 3), the food 
handler’s health and behavior (Category 4), the food matrix it contaminates (Category 1) and the person 
consuming it (Category 5).  

The infectious dose of pathogens varies widely and can depend on the health status of the exposed 
individual (Category 5). Healthy adults tend to require higher levels of infectious agents to cause illness 
and some may be asymptomatic carriers (Todd et al., 2008). One study showed the breadth of ranges 
required to cause diarrheal infection, stating that 200 cells of Shigella spp., 105 cells of Salmonella Typhi, 
and 107 cells of Vibrio cholerae were sufficient for symptom induction for 20 to 30% of participants, but 
also stated that the pH of the inoculum affected the infectious dose (Hornick et al., 1970; Todd et al., 
2008).  Low detected levels of pathogens found in food leftover from outbreaks suggest that very low 
levels can cause illness, though it is impossible to know retrospectively exactly how much food was   
consumed (Todd et al., 2008). For example, E. coli O157:H7 has been estimated to cause illness at dose 
levels as low as 10 colony-forming units (CFU) following ingestion of contaminated food (Todd et al., 
2008). Generally, it is expected that pathogens with low infectious doses are more easily transmitted 
(Todd et al., 2008). However, extended time and temperature abuse of foods may permit the growth of 
pathogens requiring high infectious doses.  
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5.3      Category 3: Food Handler Antiseptic 

Variation among different food handler antiseptic active ingredients, use patterns, and use scenarios are 
important to evaluating the efficacy of food handler antiseptics as a general drug category.  This variation 
may be evaluated more easily in the context of non-clinical in vivo studies than in clinical outcome 
studies. 

Topical antiseptic drug products (consumer hand washes, consumer hand rubs, healthcare antiseptics, and 
food handler antiseptics) contain a wide variety of active ingredients and come in a number of different 
formulations associated with different application use patterns. These active ingredients have a range of 
effectiveness depending on the biological agent (Category 2) and other factors.  

The use of different experimental methodologies is problematic for comparison of multiple studies that 
evaluated the removal from, or inactivation of, pathogens on human hands difficult (Foddai et al., 2016). 
However, Sickbert-Bennett et al. (2004) reviewed Medline articles concerning hand hygiene, antisepsis 
and disinfection and determined that the important variables affecting a hand hygiene agent’s efficacy 
included the concentration of the active ingredient, volume of the agent used, and the application time. In 
general, increased concentrations, volumes and application times of the hygiene agents had increased 
efficacy (Sickbert-Bennett et al., 2004).   

Additionally, the type and degree of soil on the food handler’s hands is considered the main factor 
affecting inactivation rates of hand hygiene products (Foddai et al., 2016). Moderate and heavy soiling is 
generally considered to reduce antiseptic efficacy, leading to 1-2 log10 less of microbial bioburden 
reduction (Foddai et al., 2016; Edmonds et al., 2010; Edmonds et al., 2012). When used in combination 
with soap and water, hand antiseptics can reduce bacteria loads by over 5 logs (Edmonds et al., 2010). 
This highlights that frequent handwashing by the food handler (Category 4) reduces the amount of soil on 
hands and reduces the concentration of a causative agent on their hands and can therefore skew health 
outcome studies.  

5.4      Category 4: Food Handler 

When evaluating the effectiveness of food handler antimicrobial hand sanitizer use, the food handlers 
themselves must be considered.  Unless adequately controlled for, impacts of food handler variability on 
antiseptic efficacy may be difficult to ascertain within the context of clinical outcome studies.  It is 
anticipated that adequately controlling for this variability would be challenging, especially for large 
studies performed outside of a highly controlled clinical environment (e.g. studies conducted at food 
point-of-service establishments) which may not be familiar with how clinical studies should be conducted 
(monitoring adequate protocol compliance, documenting protocol compliance, etc.).  

The manner and concentration in which food becomes contaminated by food handlers is affected by many 
factors including, but not limited to, their general personnel hygiene and their compliance with hand 
hygiene protocols. The 2017 FDA Food Code (the “Food Code”; FDA, 2017) lists the following nine 
reasons to wash hands throughout the course of a day: 
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(1) Touching bare human body parts 
(2) Using the toilet 
(3) Handling animals 
(4) Coughing, sneezing, eating, drinking, etc. 
(5) Handling dirty equipment/utensils 
(6) During food prep as often as necessary to remove soil and prevent cross contamination 
(7) Going from raw to RTE foods 
(8) Before donning gloves 
(9) After engaging in other activities that contaminate the hands 

However, in the most recent FDA report on the occurrence of foodborne illness factors in fast food and 
full-service restaurants (2013-2014) published in 2018, 65.64% of Fast Food Restaurants and 82.40% of 
Full-Service Restaurants were out of compliance for proper handwashing practices (FDA, 2018b). For 
larger industrial food manufacturing facilities, anecdotal evidence suggests good compliance with hand 
hygiene protocols; however, minimal hand washing was observed after breaks or between glove usages 
(Todd et al., 2010). One study indicated that hand washing by vendors at farmers markets was extremely 
low at only 4% prevalence (Young et al., 2017). Some specific reasons for not washing hands when 
needed were identified as laziness, time pressure, inadequate washing facilities or supplies, lack of 
accountability, and lack of company support for proper hand washing (Todd et al., 2010). These low 
levels of compliance for handwashing at multiple stages of production suggest that similar levels of 
compliance for use of food handler antiseptic products may also exist, making the ability to measure their 
effectiveness difficult.  Anticipated difficulties with respect to protocol compliance are evaluated further 
in Section 7.5.   

5.5      Category 5: Consumers 

Variability in how different consumers are impacted by exposure to foods that may have been 
contaminated due to poor food handler hygiene may also make the results of a clinical trial of food 
handler antiseptics difficult to interpret.  It is anticipated that controlling for this variability, as part of a 
clinical outcome study, would be challenging. 

 Foodborne illness outcomes can range from mild to severe depending on many complexity factors (Table 
1). The most common foodborne illness symptoms include upset stomach, stomach cramps, nausea, 
vomiting, diarrhea and fever (CDC, 2019).  However, some foodborne illnesses present with non-
gastrointestinal symptoms, including dehydration, muscle weakness, weight loss, paralysis, brain and 
nerve damage, kidney failure and sometimes death (CDC, 2019).  The wide range of symptoms and their 
degree of severity depends on the multiple complexity factors discussed and raises the concern of patients 
potentially experiencing serious adverse health consequences (see discussion in Section 8.1 and Section 
8.2).  Another key element is if the clinical outcomes rely on patients to self-report illness and symptoms 
via survey or a journal. This could skew results due to the subjective nature of common symptoms.  

The main factor determining the health outcome is the specific pathogen causing the illness (Category 2). 
However, the likelihood and severity of illness can also be influenced by the pathogen levels in the food, 
the amount of food consumed as well as consumer’s age, gender, diet, and health status. Infants and 
individuals that are immunocompromised, elderly or pregnant can be more susceptible to illness/infection.  
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Additionally, the incubation time and onset of foodborne illness symptoms can range from 30 minutes to 
four weeks, again depending on the causative agent, their virulence factors and levels, and host factors 
(CDC, 2019). When symptoms take multiple days to develop, it becomes increasingly difficult to 
distinguish between a primary case and what food caused that case and a secondary case. One survey of 
936 household gastroenteritis infections determined 8.8% of those cases were secondary cases (Perry, et 
al., 2005). This could lead to a skewed number of illnesses attributed to food handlers. 

 

6.      Impact of Complexity 

As discussed in Section 5, clinical outcome studies conducted for food handler antiseptics would need to 
account for a variety of complexity factors that could impact both the experimental system and the 
efficacy of a given food hander antiseptic active ingredient.  In the discussion below, the complexity of 
the food handler use pattern is translated into quantitative terms by evaluating the number of participants 
that would likely be required to conduct a clinical outcome study intended to evaluate the efficacy of a 
generic food handler antiseptic compared to a control (e.g., a non-antiseptic product or no treatment). The 
general study designs discussed below are theoretical and are only intended to allow for an estimation of 
the study size that would be required to conduct an adequately powered clinical outcome study for food 
handler antiseptics.   

As discussed in detail below, obtaining adequate study power would require a very large number of 
participants and may be impracticable or unadvisable for reasons discussed in Section 7 through Section 
9.  Should the study be underpowered, it is unlikely to yield definitive results for a GRAE evaluation. 
When data from the scientific literature is used to set key values in the study design, a study size 
range of approximately 361,000 to 1.5 million participants is estimated to be necessary to yield 
informative results for a clinical outcome study of food handler antiseptics.   

6.1      General Design Considerations 

Throughout the rule-making process for consumer antiseptic hand washes, consumer antiseptic hand rubs, 
and healthcare antiseptic products, FDA has defined the critical elements required in a complete clinical 
outcome study to appropriately evaluate the efficacy of these products (78 FR 76444, 81 FR 42912, 80 
FR 25166).  For example, the evaluation of a valid clinical or microbiological indicator of foodborne 
illness was identified as a critical element (see discussion of Lennell et al., 2008 in Section 4.1).  The 
clinical outcome studies discussed below were intentionally designed in an attempt to meet FDA’s 
expressed expectations for such studies while avoiding deficiencies that FDA identified during its review 
of clinical outcome studies available in the academic literature for topical antiseptic products (see Section 
4.1).   

Two different cluster randomized clinical trial (CRCT) outcome study designs were considered.  Scenario 
1 was intended to model a relatively narrow experimental test system focused on evaluating the efficacy 
of food handler antiseptics at one step of the food handling and distribution chain.  Scenario 2 was 
intended to encompass a broader study design evaluating three different steps in the food handling and 
distribution chain. 
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6.2      Study Scenario 1: Narrow CRCT Focused on Point of Service 

Scenario 1 details the study design and considerations necessary to conduct a clinical outcome study 
examining the impact of food handlers’ use of a food handler antiseptic as compared to a non-antiseptic 
control at the point-of-service, i.e., food service facilities, including restaurants and cafeterias. This more 
narrowly focused study design considers only the point-of-service and does not encompass other stages of 
the food handling chain such as harvesting and packaging. 

6.2.1 Primary Objective 

The primary objective of the Scenario 1 CRCT would be to examine whether food handler antiseptic use 
by food handlers reduces the incidence of foodborne illness in food consumers compared to a control 
treatment. Testing the efficacy (i.e. superiority) of a food handler antiseptic compared to a non-antiseptic 
control in the prevention of foodborne illness in a relatively straightforward manner would require CRCT 
with two treatment arms (1. antiseptic (A) and 2. control (B)) evaluating a binary health endpoint, 
foodborne illness (yes/no). 

6.2.2 Study Design 

Study Scenario 1 is envisioned as a multi-center, cluster-randomized, parallel-group trial conducted at 
multiple food service facilities in the United States with a follow-up of 1 year.2 The general design of a 
two-level CRCT with a binary outcome is that customers (food consumers) are nested (i.e. clustered) 
within each food service facility (i.e., restaurant or cafeteria).  Food service facilities would be 
randomized two at a time in equal proportions (1:1 ratio) to either food-handler antiseptic treatment (A – 
50%) or a control (B – 50%). 

The information on the outcome (clinical diagnosis of foodborne illness) would be captured at the 
customer level via three methods (a) daily self-report surveys (reported via computer, telephone, or 
smartphone app-based) of foodborne illness symptoms, (b) medical records, and (c) measurement of 
biomarkers when illness is reported. Self-report of foodborne illness symptoms would be followed by a 
request for biomarker measures. Medical records and/or biomarker measures would be used confirm a 
potential foodborne illness. The statistical analysis would evaluate the difference in foodborne illness 
incidence between study arms at regular intervals with the primary analysis focusing on foodborne illness 
incidence over the full 12 months. The estimated number of clusters, cluster size, and total sample size of 
enrolled and followed participants are presented according to a variety of different assumptions in Section 
6.2.7 (Sample Size Estimation).   

Table 2 shows basic cluster randomized treatment assignment for food service facilities one through i 
being randomly assigned to either A (antiseptic) or B (control). The actual number “i” would be 
determined by number of participants recruited per cluster and additional factors determining the 
frequency of illness.  Table 3 indicates key parameters included in the CRCT study design.  

                                                            
2 Follow-up is considered to a one-year minimum to provide adequate time to observe a sufficient number of 
foodborne illness cases. 
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Individual Participants (Food Consumers): Eligible participants would need to be aged 18 to 65 years 
at the start of the study, eat frequently (once per week or more) at a specific food service facility, and 
grant written informed consent to complete weekly update surveys regarding symptoms (and submit an 
updated survey within 24 hours when symptoms of diarrhea or nausea first occur), provide access to 
relevant medical records during the duration of the study, and submit biomarker samples when foodborne 
illness symptoms are reported. Participants would be requested not to eat at other participating food 
service facilities during the course of the study. 

6.2.5 Study Incentives 

There would likely need to be incentives provided to participating food service facilities and customers to 
encourage enrollment. Incentives could include meal vouchers for food consumers. By purchasing these 
vouchers directly from each food service facility, study investigators would provide an incentive for 
facility-level participation. 

6.2.6 Data Collection and Outcomes 

After inclusion, the participants would complete a baseline questionnaire relating to health, hygiene 
practices, food consumption, and basic demographic factors. Weekly update surveys regarding illness 
would also be completed via computer or phone. Any indication of illness would be followed up with the 
request for recent medical records/test results, if applicable, and a request to submit biomarker. At 
enrollment, study participants would be sent materials and instructions to take and ship non-invasive 
biomarker samples (e.g., a stool sample) for testing of the presence of foodborne pathogens. Updates on 
study compliance from food service facilities on the use of assigned intervention will be requested 
weekly. 

6.2.7 Scenario 1 Sample Size Estimation 

Sample sizes determination for adequate study power for a CRCT is dependent upon a number of factors. 
The following standard assumptions were made to estimate the required sample size for the hypothesized 
study under Scenario 1: power of 80% or greater, α-level of 0.05 (corresponding to 95% confidence 
intervals and p-value <0.05 for statistical significance), one-to-one randomization of treatments, and an 
interclass correlation coefficient (ICC) of 0.05 (a conservative though reasonable estimate).  These 
assumptions are based upon our understanding of what FDA would expect from a clinical outcome study 
intended for use in a GRAE evaluation.  

Potential Study Size Range: To obtain a range of study sizes, a range of assumptions were used for a 
number of other factors including (a) baseline incidence of foodborne illnesses (all pathogens vs. bacteria-
only), (b) risk of foodborne illness depending on location of consumption (restaurant vs. any location), (c) 
percent of illness due to food workers, and (d) percent of illness prevented by the antiseptic relative to 
control. The resultant sample size estimates with varying levels of these factors are presented in Table 4.   

Using this approach, a realistic  minimum sample size can be estimated based on relatively extreme but 
plausible assumptions that are designed to decrease the required sample size, namely, (a) the baseline 
incidence of foodborne illness against which the antiseptic is effective against is 3.14% (Scallan et al., 
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2011), (b) restaurant food consumption doubles the risk of foodborne illness compared to consumption in 
any location overall, (c) 100% of foodborne illnesses originate from food handlers, and (d) the antiseptic 
use compared to control results in a 50% reduction in foodborne illness) would be 2,080 participants in 
208 clusters averaging 10 participants each. While these assumptions are theoretically possible, they are 
far from probable. The evidence-based sample size is a more scientifically informed estimate of what 
study size would be required to adequately power a CRCT (see discussion below). 

Evidence-Based Estimate: An evidence-based estimate for sample size was also calculated using the 
available scientific literature to inform key study assumptions.  Specifically, the baseline incidence of 
foodborne illness (a) is assumed to be 1.22% per year, which is the incidence for bacterial foodborne 
illness reported in Scallan et al. 2011.  The risk of foodborne illness in restaurants (b) is anticipated to be 
1.6 fold (60% greater than) that in all locations of food consumption overall (CSPI, 2015), and the percent 
of illnesses due to food workers (c) is estimated to be 58.6% (Lipcsei et al., 2019). For estimation 
purposes, a reduction on illness (d) of 10% was selected as a clinically meaningful difference. 

From all these factors, the evidence-based sample size assuming 100 participants per cluster would be 
7,421 clusters (i.e., restaurants) in each study arm (14,842 total clusters). This would result in an effective 
sample size of 1,484,200 study participants to achieve 80% power and detect a 10% difference in 
foodborne illness over 1 year. With an average of 10 instead of 100 participants per cluster, 18,084 
clusters would be needed per study arm (36,168 total clusters), with 361,680 total study participants. A 
graphical representation of the relationship between power and number of clusters for the two different 
cluster sizes (n=100 or 10) is provided in Figure 2. Figure 2 shows that power increases with increasing 
number of clustered and a smaller number of clusters is needed when the number of participants per 
cluster is greater.  
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episodes within a 24-hour period, and the diarrhea is frequent and severe enough that (a) other people 
notice the person going to the restroom numerous times, or (b) the ill person or another passenger voices 
concern about it) (CDC, 2017).  Self-report could be done by food consumers on a weekly basis via 
computer, telephone, or smartphone app-based survey responses.  

Use of self-reported diarrhea or vomiting as the primary outcome measure could allow for the reallocation 
of study resources towards coordination of the very large sample size anticipated to be required for the 
study at a lower cost. While use of self-reported outcome data in the study design would most likely be 
substantially more cost-effective and feasible than requiring a clinical diagnosis, the non-specificity of 
this outcome would create error (i.e., imprecision) in the results. Issues of study implementation at 
hundreds if not thousands of sites would continue to be an issue as well. 

6.4.2 Retrospective Cohort Observational Study 

Rather than conducting a randomized clinical trial (RCT), a clinical study can be simulated using 
observational real-world data already generated as part of routine clinical care/state-based surveillance 
activities.  Propensity score matching (PSM) is a technique used to simulate such a study accounting for 
both selection bias and confounding. The technique conditions treatment so that observed differences 
between one intervention arm and the other are the same for all covariates of concern (due to confounding 
or bias) except the treatment itself.  

Using data collected from restaurant managers on their use of antiseptic or non-antiseptics and 
corresponding foodborne illness outbreak data with follow-up of infected individuals to retrospectively 
obtain food consumption history (i.e., locations where they ate), PSM could be used to simulate random 
assignment to consuming food at a food service facility using one food handler antiseptic type or another 
treatment (e.g. non-antiseptic control). Effects can then be estimated for the probability of foodborne 
illness. Such a study would require collection of key variables and potential confounding factors from 
restaurants and their customers, but it would not require randomization of interventions. In order to 
appropriately capture foodborne illness, it is important that the State or States in which the study is 
conducted have a thorough and comprehensive capturing of foodborne illness. This approach to a 
foodborne illness investigation analysis has been taken recently by FDA researchers in its evaluation of 
handwashing (Ali et al. 2014) . 

While this study design simulates an RCT, the data obtained would nonetheless be considered inferior to 
an RCT, which is the gold standard for establishing causality.  

Although an observational study would be, in many ways, more feasible than an interventional CRCT, it 
would still entail numerous logistical challenges. With cases of foodborne illness being captured at the 
State-level, retrospective exposure assessment would be needed to thoroughly document and examine all 
locations of food consumption around the time of the suspected pathogenic exposure.  Follow-up would 
also need to be done with all food service facilities visited by the affected food consumers to determine 
what type(s) of antiseptics were or were not used at each location. This approach would require a larger 
sample size to differentiate the influences of multiple potential exposures.  It may also be challenging to 
reliably identify food service facilities that exclusively use antiseptic or non-antiseptic products, let alone 
verify that the product(s) used at a given site are accurately reported. 
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6.5      Summary 

Using prior FDA guidance as a framework for designing a clinical outcomes on this topic, it is estimated 
that approximately 361,000 to 1.5 million participants would be required to adequately power a clinical 
outcome study of food handler antiseptics even when the experimental system is narrowly defined to a 
single step in the food handling and distribution chain. Should the study be underpowered, it would be 
unlikely to yield definitive outcome measure data for a GRAE evaluation. Alternative study designs, 
while worth considering, have their own shortcomings and are unlikely to support a definitive evaluation 
of food handler antiseptic efficacy on their own.   

 

7.      Logistical Challenges 

As discussed in Section 3 food handler antiseptics are used by a diverse group of workers at multiple 
steps in the food handling and distribution chain.  Each of these use situations is subject to a number of 
complexities which may be challenging to address and control for (see Section 5) and which would likely 
necessitate very high number of study participants in order to obtain statistically significant results (see 
Section 6).  Taken together, these factors impose unique logistical challenges that would need to be 
contended with if clinical outcome studies are employed to evaluate the efficacy of food handler 
antiseptics.  A non-exhaustive list of logistical challenges that may impact the practicability of conducting 
clinical outcome studies for food handler antiseptics is discussed below.  

7.1      Study Bounding 

In order to conduct a clinical outcome study, the study’s test system must first be defined.   As discussed 
in Section 3, food handlers as a professional category encompass a wide variety of workers conducting a 
wide variety of tasks within various different regulated environments.  Each of these works, tasks, and 
environments are associated with different complexity factors, which may impact the efficacy of food 
handler antiseptics.  Clinical outcome studies for food handler antiseptics, if conducted, would need to 
account for this broad diversity while also keeping the test system bounded and well defined.  

Broad study design: As discussed in Section 6, one way to address this diversity would be to design and 
implement large, comprehensive studies incorporating and accounting for as many different workers, 
tasks, environments, and complexity factors as possible throughout the food handling and distribution 
chain.  Such studies would need to be very large and would also require considerable management with 
respect to both (a) the scientific components of the clinical study (e.g. medical monitoring, endpoint data 
collection, monitoring and documenting protocol compliance) and (b) the maintenance and control of the 
test system itself (e.g. managing food supply and distribution chains).  Overall, large, comprehensive 
clinical studies that encompass broad swaths of the entire food handling and distribution chain are likely 
to be logistically impracticable for a number of reasons, including the large study size anticipated to be 
necessary and difficulties in monitoring and ensuring test system integrity (e.g. tracking and controlling 
“on study” food and keeping it separate from all other inputs into the food handling and distribution 
chain).  These factors are also likely to impact the ability of a large, overarching study to yield 
interpretable outcome data. 
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Narrow study design: An alternative means to address the diversity of the food handler test system 
would be to run one or more smaller studies intended to produce clinical outcome data for subsets of the 
food handling and distribution chain (for example, studies restricted to food handlers in retail food 
establishments only).  Such studies would be less logistically complicated would presumably allow for 
individual studies to be better controlled with respect to the complexity factors believed to be most 
impactful for the testing scenarios in question.  Although smaller and more focused clinical outcome 
studies may be more feasible on an individual basis, there are a number of downsides with this approach.  
For example, this approach would require consensus regarding the selection of which food handling 
workers, tasks, environments, and antiseptic products would be tested.  The outcome of consensus-
building would likely be a suite of clinical studies covering different use scenarios, which would increase 
study costs and timeframes.  Additionally, this approach would disallow an evaluation of the aggregate 
impact of food handler antiseptic use when utilized throughout the entire food handling chain.  Being 
unable to evaluate aggregate impacts may make it difficult for such studies to draw accurate and 
statistically meaningful conclusions since any aggregate effects of antiseptic use, if present, would be 
masked.  

7.2       Anticipated Study Size 

As discussed in Section 6, clinical outcome studies for food handler antiseptics are anticipated to require 
very large numbers of study participants at hundreds of study sites. For example, it is estimated that even 
a narrow clinical outcome study focused on a single step in the food handling and distribution chain (food 
retail establishments) would require the participation of ≥ 361,000 study subjects to yield statistically 
meaningful results.  Large clinical studies such as these are difficult to initiate, coordinate, and manage in 
a manner that will yield reliable outcome data, and these challenges are more pronounced for studies 
conducted outside of transitional healthcare settings.  Furthermore, obtaining IRB approval for the 
conduct of such studies may be difficult given that (a) a large number of study participants would need to 
be assigned to a study’s vehicle control arm, and (b) participants within the vehicle control arm may have 
a higher risk of contracting a serious foodborne illness.   

7.3       Establishment Participation 

In theory, clinical outcome studies for food handler antiseptics could be conducted in pseudo-healthcare 
settings (e.g. hospital cafeterias, senior care facilities).  However, such study locations are unlikely to be 
acceptable given that they could serve and otherwise impact sensitive patient populations (80 FR 25166) 
and also interface with larger institutional infection control programs.   

Clinical outcome studies for food handler antiseptics would therefore likely need to be conducted in 
actual food handling environments such as food processing facilities or food retail establishments.  Unless 
contrived for the purposes of clinical study conduct, these environments are likely to represent actual 
independent business establishments.  The likelihood of such establishments being willing to participate 
in a clinical study that may adversely impact staff and/or customers, or which would require the provision 
of informed consent for all establishment customers, is extremely unlikely.  This problem is made more 
complicated by the high number of study sites that would be required as part of a robust clinical outcome 
study design.  Furthermore, some clinical outcome study designs may conflict with federal, state, or local 



American Cleaning Institute 
Project Number: 1902802.000 

July 19, 2019 
Page 27 of 37 

 

QAID: 1902802.000 - 4519 

food handling regulations at some locations (see Section 9.3).  This reality will also reduce the likelihood 
of finding sites that are willing to participate in clinical outcome studies. 

7.4    Informed Consent 

Because poor food handler hygiene can result in illness to food handlers and/or food consumers, it is 
important that informed consent be obtained for individuals who may participate in clinical outcome 
studies of food hander antiseptics.  It is anticipated that ensuring the acquisition of informed consent for 
individuals who may be impacted by the study will be logistically challenging for a number of reasons, 
including: 

Food handling and distribution logistics:  Food handling and distribution chains are often large and 
complex.  Unless adequate control is achieved, there is a risk that “on-study” food could be handled or 
ingested by individuals who have not given informed consent.  Such exposures could occur for a variety 
of reasons such as (a) co-mingling of “on-study” foodstuffs with “non-study” foodstuffs during food 
preparation or distribution, (b) inadvertent distribution of “on-study” foodstuffs to a “non-study” site, or 
(c) provision of “on-study” foodstuffs to individuals not formally involved in a study (e.g. sharing of 
leftovers or home-prepared meals with individuals who have not given informed consent).  Such 
exposures would be unethical and may be challenging to guard against, especially for clinical outcome 
studies performed outside a controlled healthcare environment and requiring hundreds or thousands of 
study sites (see Table 4). 

Dynamic and non-healthcare environment:  Food handling and consumption environments are 
typically dynamic with respect to both worker and customer base turnover.  This dynamism, combined 
with the relative lack of control for a study conducted outside a traditional healthcare environment, will 
make it challenging to ensure that informed consent is obtained and maintained for all study participants 
over the course of the study period.  

Potential for third-party transmission:  Many foodborne illnesses associated with poor food handler 
hygiene are communicable.  As such, it is possible for a study participant who has given informed consent 
to pass a study-acquired illness to a third party who has not given consent.  Beyond being an issue of 
study management and oversight, this issue also raises ethical concerns that are further discussed in 
Section 8.1 and Section 8.2. 

7.5    Protocol Compliance and Documentation 

As discussed in Section 4.1, documentation of protocol compliance has historically been a key factor in 
determining whether or not a given clinical outcome study is sufficient to support a GRAE evaluation for 
topical antiseptic products.  Ensuring and documenting protocol compliance for food handlers and 
consumers participating in a clinical outcome study will be logistically challenging for a number of 
reasons, including: 

Involvement of non-healthcare personnel:  Clinical outcome study participants (food handlers and 
consumers) are unlikely to be well versed in clinical protocol compliance and documentation practices 
and are also unlikely to be under the direct oversight of a medical professional who could assist in such 
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compliance over a given study’s duration.  In the absence of significant oversight, it may be challenging 
to ensure that study protocols are followed and/or that adequate protocol compliance documentation is 
collected over the course of a clinical outcome study.  

Study conduct in a non-clinical environment. Given the anticipated study size, direct (i.e. 
observational) monitoring of protocol compliance is likely to impracticable.  This is particularly true for 
study locations outside of traditional healthcare settings (e.g. multiple food retail establishments) which 
may be unfamiliar with clinical study protocols and the measures required to ensure that protocol 
compliance is adequately documented.  While study participant documentation practices may assist in 
determining protocol compliance in such settings, the accuracy of these records will be difficult to 
confirm in the absence of direct monitoring. 

Low baseline compliance: Additionally, it is important to note that food handler compliance with 
institutional hygiene control programs is typically considered fairly low.  As described briefly in the 
Section 5.4, food handlers at the food service stage demonstrate notoriously low compliance with proper 
handwashing practices, with only about 17.6 to 34.4% of restaurants being compliant in the most recent 
FDA survey (FDA, 2018b). Although fewer studies have been conducted at the food processing stage, 
anecdotal evidence indicates that  food manufacturing facilities have better overall compliance, yet, hand 
washing between breaks and glove usage is also low (Todd et al., 2010).  The Environmental Health 
Specialists Network (EHS-Net) of the Centers for Disease Control and Prevention (CDC) found that hand 
washing rates differed by work activity in randomly selected restaurants (Green et al., 2006). This study 
found that food handlers engaged in approximately 8.6 different activities per hour, each of which should 
prompt a hand washing occasion according to the Food Code.  However, only 32% of these activities 
were observed to prompt handwashing (Green et al., 2006). While glove usage is important in the 
prevention of the transmission of foodborne disease and is required by the Food Code for numerous 
activities, there is a negative correlation between activities in which gloves are worn and proper 
handwashing (Green et al., 2006; Todd et al., 2010). Additionally, handwashing in relation to touching 
the body or face was also low in comparison to other reasons that should prompt handwashing (Green et 
al, 2006).  

One reason compliance is thought to be low is due to the high frequency and length of hand washing 
procedures recommended in the Food Code. As described previously, the Food Code recommends 
washing hands after nine different situations.  In addition, the time and procedures described in the 
ServSafe® program, one of the most common food safety curriculums in the US, could take up to 50 
seconds to properly perform (Fraser et al., 2012). If the Food Code procedure is being objectively 
followed, the average food worker could be washing their hands for 10-30 minutes per hour (Fraser et al 
2012). This would explain why proper food-related washing compliance goes down when food handlers 
are busy.  

Handwashing compliance is not just a measure of how often hands should be washed but also how well 
hands are washed, and poor compliance is often a result of a combination of factors including lack of 
facilities, worker education, worker training and motivation by managers (Todd et al., 2010). 
Improvement to these low compliance frequencies is difficult and requires active management and 
continual monitoring (Todd et al., 2010).  
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Individual food handler behavior is linked directly to the food safety culture within a business. One study 
found that supervisors are effective role models in food service settings, however only about 52% of the 
persons in charge (PICs) could properly describe handwashing procedures in the Food Code and only 
42% of workers surveyed demonstrated compliant hand washing (Allwood et al., 2004).  Numerous 
studies have looked into how to improve handwashing compliance and found that for long term 
compliance, training programs for food handlers should include (a) a hands-on orientation training on 
hand washing procedures and causes of foodborne illness, (b) management involvement, (c) well stocked 
and easily accessible hand washing facilities, (d) ongoing refresher training, (e) advice from local health 
departments and (f) monitoring systems to ensure compliance (Todd et al., 2010).  

As has been demonstrated, compliance in the food industry for proper handwashing skills as required by 
the Food Code is low and correcting that issue can take an overhaul of a business’s entire food safety 
culture, expending time and resources. It can be assumed that the compliance needed to effectively run a 
food handler clinical outcome study with new and varying food handler antiseptic products and 
procedures would be very difficult; and these data suggest that even if a clinical outcome study was 
conducted, low overall protocol compliance rates could very well preclude the support of a robust GRAE 
evaluation.  

7.6    Medical Monitoring 

Because poor food handler hygiene has the potential to impact human health, any clinical outcome study 
conducted for food handler antiseptics would likely need to include a medical monitoring component.  
Such monitoring, which would in theory encompass ongoing collection and review of potential adverse 
event (AE) data throughout the experimental time period, is anticipated to be necessary to ensure that 
adequate protections are in place for study participants.    

Adequate medical monitoring for a food handler antiseptic study will be logistically challenging given the 
high numbers of participants and study locations anticipated to be required (see Section 6).  Logistical 
challenges are anticipated to be especially burdensome if a study protocols requires microbiological or 
other in-depth clinical evaluation for suspected AEs.  If such clinical evaluations are not required then 
medical monitoring may be based upon non-clinical information (e.g. survey results) which is likely to be 
retrospective, subjective, and/or encompass general indirect indicators which may or may not be due to 
foodborne illness (e.g. diarrhea or stomach discomfort).  Attribution will be difficult to ascribe to such 
indicators; and depending upon the study design, it may be challenging to collect and evaluate such data 
in a sufficiently timely manner to be appropriately protective of study participants’ health.  

7.7    Analytical Resources 

As discussed in Section 4.1, it is anticipated that collection of valid clinical or microbiological endpoint 
(for example, clinical culture confirmation) would be the preferred indicator of foodborne illness and 
illness attribution in clinical outcome studies of food handler antiseptics.  Given the large number of study 
participants anticipated to be required for a clinical outcome study as well as the existence of multiple 
potential illness vectors, it is estimated that sufficient analytical and microbiology laboratory capacity 
would not be available to support such testing.  Likewise, it is unclear if sufficient resources would be 
available to effectively coordinate and manage such analytical and microbiological testing.  



American Cleaning Institute 
Project Number: 1902802.000 

July 19, 2019 
Page 30 of 37 

 

QAID: 1902802.000 - 4519 

 

8.      Ethical Considerations 

As discussed in Section 4.2, ethical considerations impacted FDA’s decision to not require clinical 
outcome studies for healthcare antiseptics. These ethical considerations should also be considered when 
deciding whether or not to require clinical outcome studies for food handler antiseptics.   

8.1      Public Health Implications of Poor Food Handler Hygiene 

Food handler hygiene is a serious public health issue.  The CDC estimates that foodborne diseases cause 
approximately 48 million illnesses each year in the United States (Scanlan et al., 2011). In 2016, 61% of 
the outbreaks reported in the US were associated with restaurants (CDC 2016). A study evaluating 
restaurant-associated outbreaks between 1998 and 2013 found food handling and preparation practices 
most often reported as contributing factors for these outbreaks.  

When food workers are implicated in foodborne illness outbreaks, the fecal oral route has been associated 
as the most likely cause (Todd et al., 2007). Unfortunately, worker health status at the time of production 
is not linked to the risk of contamination due to prolonged asymptomatic carriage of microbiological 
agents (Todd et al., 2008). The reports of asymptomatic carriage of foodborne pathogens in food workers 
and the frequent association of restaurants with foodborne outbreaks underscore an FDA study observing 
65% and 82% of fast food and full-service restaurants were out of compliance with proper handwashing 
practices and 13% and 34% respectively, were out of compliance with bare hand contact requirements 
(FDA, 2018). 

Although most of the foodborne illness attributed to food workers is at retail establishments, food workers 
at the farm and in processing facilities have also been associated with foodborne disease outbreaks (Greig 
et al., 2007). Based on the scientific literature it is apparent that food workers regularly contaminate food 
during processing and frequently cause foodborne illness outbreaks in the United States.  

The most common symptoms reported from foodborne illness outbreaks are upset stomach, stomach 
cramps, nausea, vomiting, diarrhea and fever (CDC, 2019). However, some severe 
infections/intoxications can cause dehydration, muscle weakness, kidney infection, weight loss, paralysis, 
brain and nerve damage, kidney failure and sometimes death (CDC, 2019), especially in 
immunocompromised subpopulations.  Additionally, the onset of foodborne illness symptoms can range 
from 30 minutes to up to four weeks, again depending on the causative agent and person (CDC, 2019). 
CDC estimates that foodborne diseases cause 128,000 hospitalizations and 3,000 annually (Scanlan et al., 
2011). 

8.2       Ethics of Vehicle Control 

As discussed above, poor food handler hygiene has serious implications for public health in the United 
States.  Inadequate food handler hygiene may impact the food handlers themselves.  Furthermore, food 
handlers throughout the food handling and distribution chain interact with food that is later distributed to, 
and consumed by, numerous individuals.  As such, a single instance of poor food handler hygiene has the 
potential to impact the health of several downstream individuals.  This reality is made more impactful by 
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the fact that many foodborne illnesses are communicable and so a single instance of illness caused by 
poor food handler hygiene could impact multiple individuals beyond those initially sickened.  

Clinical outcome studies of food handler antiseptics involving non-antiseptic vehicle control arms may 
therefore result in increased risk of illness to food handlers, consumers, and third parties that may be 
impacted by communicable illnesses.  These risks may be exacerbated by the already low compliance 
rates of food handlers with non-antiseptic hygiene practices as described in FDA’s Food Code (for 
additional discussion, see Section 7.5).  Although the risks of conducting a controlled clinical study of, 
for example, surgical skin preparations may be different from the case of food handler antiseptics, 
the public health risks applicable to the clinical outcome study of food handler antiseptics are 
nevertheless significant. 

As such, there are serious questions regarding whether or not it would be ethical to conduct controlled 
clinical outcome studies for food handler antiseptics, particularly given that there are other experimental 
frameworks, most notably clinical simulation studies, which could safely yield efficacy data sufficient to 
support a robust GRAE evaluation.  FDA has previously noted that it is reasonable to assume that reduced 
bacterial loading may correlate with reduced opportunities for infection (81 FR 42912 at 42919) and has 
shown a willingness to consider ethical issues and potential public health impacts when evaluating the 
risk/benefit balance of requiring clinical outcome studies for different antiseptic products (80 FR 25166 at 
25176).  Therefore, an in vivo clinical simulation testing approach would be a reasonable means to better 
understand the efficacy of food handler antiseptics while not raising the ethical issues associated with 
conduct of clinical outcome studies. 

8.3      IRB Approval 

It is likely that clinical outcome studies for food handler antiseptics would require IRB approval(s).  In 
light of the public health and ethical considerations noted above, as well as the anticipated large size 
required to conduct food handler antiseptic studies (see Section 6), it is not clear that an IRB would 
approve a controlled study of food handler antiseptic products. 

 

9.      Professional Considerations 

In the 2015 Proposed Rule for healthcare antiseptics, FDA recognized that one factor complicating the 
conduct of clinical outcomes studies was the fact that both Centers for Disease Control and Prevention 
guidelines and hospital accreditation requirements may preclude the conduct of such a study (80 FR 
25166 at 25176).  Although the food handler use pattern is not subject to these same guidelines and 
requirements, there are corporate and professional food handler hygiene policies and frameworks that 
incorporate and allow for the use of antiseptic products in some situations.  Conduct of a clinical outcome 
study that replaces antiseptic products with a placebo may conflict with these professional frameworks 
and may also conflict with local food handling laws and regulations based upon those frameworks.  
Replacement of antiseptic products with a placebo may also conflict with existing institutional food 
handler hygiene guidelines established at a given food handling establishment.  
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9.1       Food Code 

FDA’s Food Code is model guidance that is intended to assist local, state, tribal, and federal regulators in 
the development or maintenance of their own food safety rules.  As such, the Food Code plays an 
important role in establishing acceptable food safety policies and procedures throughout the United 
States.  The 2017 Food Code states that food handlers not serving a “highly susceptible population” may 
contact exposed, RTE food with their bare hands if a number of conditions are met.  One of these 
conditions is documentation demonstrating that employees contacting RTE food with bare hands employ 
two or more control measures to provide additional hazard reduction safeguards.  Among the allowed 
safeguards is use of a “hand antiseptic after handwashing as specified under § 2-301.16” (2017 Food 
Code, Section (E)(6)(c)).   

Section 2-301.16 of the Food Code acknowledges that the monograph for such products has not been 
finalized and refers to the 1994 TFM to allow for the determination of if a “specific product” is 
encompassed by the proposed monograph.  The Food Code therefore currently allows for the use of TFM-
compliant products to reduce hazards associated with handling some RTE foods.   

9.2      Retail Food Protection: Employee Health and Personal Hygiene Handbook 

FDA’s Employee Health and Personal Hygiene Handbook (the FDA Handbook) was developed to 
encourage practices and procedures to help prevent the spread of pathogenic microorganisms from food 
employees to food (FDA, 2018a).  Based upon the lengthier Food Code, the FDA Handbook is intended 
to assist in the design and implementation of food handler hygiene programs in actual retail food handling 
environments.   

The FDA Handbook contains a number of forms that retail food establishments and the public health 
community can use for training purposes and to assess overall hygiene compliance.   One such form is 
entitled “Form 1D Application for Bare Hands Contact Procedure.”   This form incorporates guidance 
from the Food Code regarding under what situations employees may contact RTE food with bare hands.  
As with the Food Code, the documented use of topical food handler antiseptic products is cited as one 
hazard reduction method that can be used to allow for the handling of RTE food with bare hands.  

9.3      Impacts to Study Feasibility 

Food handling hygiene regulations in many state and other local jurisdictions are based largely upon the 
Food Code.  As such, many statutes, for example Colorado (6 CCR 1010-2), Washington (WAC Chapter 
246-215), and Arkansas (ADH, 2012), also have regulatory language that allow for the use of antiseptics 
as a hazard mitigation measure when RTE foods contact bare hands.  For many food retail establishments, 
the FDA Handbook, which also allows antiseptic use when handling RTE food, serves as practical 
hygiene guidance for both training purposes and on-the-job reference. 

For clinical studies involving RTE foods served to populations not considered to be “highly susceptible” 
the replacement of a food handler antiseptic with a placebo control for this food handling scenario could 
be in direct conflict with the Food Code and the FDA Handbook, and could also violate the laws and 
regulations of many states.  Such conflicts could potentially be resolved via the addition of additional 
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hazard control measures when handling RTE foods as specified in the Food Code; however, this approach 
could (a) require the re-drafting of a given establishment’s personnel hygiene program, (b) trigger the 
need for personnel re-training and potentially impact the likelihood of protocol compliance, and (c) could 
require a substantial increase in study size, since imposition of the alternative hygiene measure could 
potentially “mask” clinical outcomes. 

It should also be noted that the removal of food handler antiseptic products, either as part of a placebo-
controlled trial or following rule making, may result in unique public health risks specific to those 
establishments that currently use antiseptic products as part of their hygiene program.  Presumably, such 
establishments would be, in many cases, required to select an alternative hazard mitigation method for the 
handling of RTE food in order to remain compliant with local laws and regulations.  It is anticipated that 
initial compliance with those alternative measures would be low but would improve over time as 
personnel become more familiar with the alternative procedure(s).  As such, there may be a period of time 
immediately following the implementation of alternative procedures when the infection risks to customers 
is relatively high because food retail personnel have not yet adjusted to the new hygiene procedures.   

 

10.      Alternatives to Clinical Studies and Endpoints 

As discussed above, clinical outcome studies for food handler antiseptic products are likely to be 
impracticably large and logistically difficult to conduct.  Furthermore, such studies may be associated 
with unacceptable public health risks and/or ethical challenges.  Clinical simulation studies provide an 
alternative means of generating useful efficacy data for food handler antiseptics under conditions 
that are better controlled and less likely to result in public health risks or raise ethical issues.   

A number of standard in vivo methods currently exist to evaluate the efficacy of topical antiseptic 
products on human hands or other surfaces.  For example, ASTM E 1174, ASTM E2755, ASTM E2946, 
and ASTM E2784-10 are all intended to show the antimicrobial activity of antiseptic products applied to 
human hands.  There are also established and well-regarded methodologies in place to evaluate alternative 
endpoints relevant to food handler antiseptics, such as the transfer of bacteria from human skin to food 
products or other surfaces (for example, see ASTM E2784-10).  Such methods could theoretically be 
directly used or adapted to support an evaluate efficacy of food handler antiseptic products under 
conditions relevant to various food handler use patterns. 

FDA reviewed a number of clinical simulation studies based upon these and other methods as part of rule-
making for consumer hand washes, consumer hand rubs, and healthcare antiseptics.  Although FDA 
found many of these studies insufficient for use in evaluating efficacy, the various issues identified by 
FDA during their reviews (e.g. lack of appropriate vehicle or active controls, insufficient demonstration 
of neutralization) can be addressed as part of the study design for future simulation testing of food handler 
antiseptics.  Furthermore, clinical simulation studies can be designed and controlled to specifically 
evaluate the impacts of various complexity factors unique to the food handler use pattern (see Section 5). 

There is already regulatory precedent for using clinical simulation studies to evaluate the efficacy of 
topical antiseptic drug products.  For example, clinical simulation studies have previously been 
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considered sufficient to evaluate the efficacy of  hand antiseptic drug products approved under New Drug 
Applications (NDAs) (84 FR 14847). Furthermore, as part of the rule-making process FDA concluded 
that clinical simulation studies were sufficient to evaluate the GRAE status of consumer hand rubs and 
healthcare antiseptic products (see Section 4).  A similar approach should be sufficient to evaluate the 
efficacy of food handler antiseptics. 

 

11.      Conclusions 

Decisions regarding the need for clinical outcome testing for food handler antiseptics should be evaluated 
with respect to both (a) factors specific to the food handler use pattern (e.g. study complexity and 
practicability, see Section 5 through Section 9 of this document), and (b) the rationales upon which this 
same question was resolved for consumer hand wash, consumer hand rub, and healthcare antiseptic 
products (e.g. availability of alternative products and the public health/ethical implications of conducting 
or requiring clinical outcome studies). 

As discussed throughout this document, the unique complexity of how and where food handler antiseptics 
are used, as well as the individuals using these products, would make conduct of a clinical outcome study 
challenging.  Such studies would be large (likely requiring several thousand study participants and sites), 
complex, logistically challenging to conduct and oversee, and may have unacceptable adverse impacts on 
public health.  Furthermore, this complexity may make it challenging to draw meaningful conclusions 
from clinical outcome studies, if conducted.   

With respect to the relationship between food handler antiseptics and similar topical antiseptic products, 
the decision to not require clinical studies for consumer hand rubs and healthcare antiseptics was based 
upon a number of factors, including (a) the lack of alternative hygiene products in the case of antiseptic 
hand rubs, and (b) the public health and ethical challenges associated with conducting placebo-controlled 
clinical trials for healthcare antiseptics (81 FR 42912, 80 FR 25166).  Notably, these factors are also 
applicable to the case of food handler antiseptics.  On the one hand, leave-on hand rubs used by food 
handlers in occupational settings are presumably utilized only when alternative hygiene measures are not 
practicable.  As such, a clinical outcome study conducted for such products would not be able to 
incorporate a suitable corresponding non-antiseptic vehicle control, and even if such a control was 
identified, its use could in some cases violate the Food Code and/or state laws and regulations.  On the 
other hand, food handler hygiene is a legitimate public health issue given that poor hygiene can be 
associated with instances of serious foodborne diseases or disease outbreaks.  As such, the ethical and 
public health issues associated with conducting a clinical outcome study for healthcare antiseptics are also 
applicable to the food handling scenario.   

Clinical simulation studies offer an alternative means of product testing that can evaluate the efficacy of 
food handler antiseptics without the need to conduct ethically questionable studies that may represent an 
unacceptable public health risk.  Simulation studies also provide a better opportunity to evaluate the 
contribution of key complexity factors on product efficacy, which may assist FDA in making regulatory 
decisions regarding how and where food handler antiseptics should be used.    
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Attachment 5: Studies of the Frequency of Use of Food Handler Products 
 

To address shortcomings in existing data from studies observing topical antiseptic products use 
by employees in the food service industry, a multi-phase project to research the actual frequency 
of hand washing in the food service industry is being undertaken. 

Background 

With respect to potential exposure to food handler antiseptic products during use, none of the 
limited number of published field studies that have reported observations of employee hand 
washing practices in the institutional food service, restaurant, and retail grocery store facilities 
address the frequency of use of antiseptic products.  All of them have limitations that impact 
their ability to provide a combined metadata set which could be assessed to determine actual 
hand hygiene frequencies as they exist in commercial and regulated environments where food 
handling occurs.  Key limitations include:  

1) A focus on hand hygiene opportunities and compliance rate rather than actual measured 
handwashing events; 

2) The observation periods were short, mostly ranging from 55 minutes (Green et al. 2006) 
to a few hours (Allwood et al. 2004, Clayton and Griffith 2004, do Prado et al. 2015, 
Strohbehn et al. 2008, York et al. 2009).  The extrapolation of washes per hour, based on 
these short observation windows, may not be representative of the actual frequency of use 
over an entire shift or workday;  

3) The observed data were not reported on an individual basis, but instead were aggregated 
across the entire facility (Allwood et al. 2004, Clayton and Griffith 2004, do Prado et al. 
2015, Strohbehn et al. 2008); thus the data were not specific enough to calculate an 
individual exposure to topical antiseptic ingredients;  

4) The innate error of several observation studies, all performed by different groups of 
observers with different study criteria, make it impossible to merge the results into a 
meaningful meta data set. 

Study Summaries 

To address these shortcomings for products used by the food service industry, a multi-phase 
project to research the actual frequency of hand washing in the food service industry is being 
undertaken.  The first phase of a project to research the actual frequency of hand washing in the 
food service industry was undertaken.  In this phase, a direct observational screen was initiated, 
focusing on individual food handlers’ frequency of use across multiple full-service and quick 
service restaurants in the greater Toledo, Ohio area during October and November 2018.  Two 
hundred food handling staff from 6 full-service restaurants and 11 quick service restaurants were 
monitored.  These observations were made over a four-hour continuous period during peak 
customer times for one or two days per restaurant.  The average hourly hand washing 
occurrences per employee, in full-service restaurants and quick service restaurants, ranged 
between 1.68 and 2.33 washings per hour.  
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A second phase of the hand hygiene frequency study, utilizing electronic data collection on 
individual food handlers’ hand wash frequency, similar to a study conducted in health care 
facilities by Albright et al. (2018) is currently underway.  

Industry believes these data can provide a solid basis to understand how frequently these 
products are used by food handlers.  A study report including both the direct observational data 
and electronically monitored data will be submitted to FDA. 
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