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ABSTRACT

Purpose: Since the H1N1 Influenza Pandemic of 2009, increasing attention has been paid to the use of alcohol-based hand sanitizers.
Significant research has been conducted regarding the formulation, use, and effectiveness against various types of bacteria and viruses.
Adenovirus ocular infections such as Epidemic Keratoconjuncitivitis, follicular conjunctivitis (EKC), and pharyngeal conjunctival fever are
common ocular viral infections that present a unique challenge to the ophthalmological community because of their hardiness and lack of
effective treatment options. Prior research on the use of alcohol-based hand sanitizers to combat viral strains associated with EKC has
either been limited in its scope or suffered from inadequate inactivation of antivirals during the testing phase. This study evaluated the
virucidal activity of Purell Hand Sanitizer against adenovirus in vitro.

Methods: Log reduction, direct incubation antiviral assays were performed with both Purell Gel Hand Sanitizer and PBS control using
stocks of Adenovirus 3, 4, 5, 7a, 8, 19, and 37. Samples were inactivated and serially diluted at 10 seconds, 2 minutes, and 5 minutes
and plated. Assays were done in duplicate.

Results: The hand sanitizer reached a 3-log10 decrease in viral titers at 10 seconds of exposure with adenovirus types 3, 5, 19, and
37. Two minutes of exposure was required to achieve similar results with 4 and 7a. Sufficient decrease was never achieved with type 8
despite 5 minutes of exposure.

Conclusion: Purell Gel Hand Sanitizer effectiveness is inconsistent across viral types typically associated with EKC and can

potentially still be transmitted to other vectors.

INTRODUCTION

Since the HIN1 Influenza Pandemic of 2009, increasing attention
has been paid to the use of Alcohol-Based Hand Sanitizers (ABHS)
as a simple, flexible, and inexpensive means to help individuals
maintain adequate hand hygiene and stop the spread of pathogens
especially in the setting of a hospital or clinic. Significant research has
been conducted regarding the proper formulation and use of these
products and their effectiveness against various types of bacteria.
Less attention has been paid to their effectiveness against viruses that
infect the eye such as the adenovirus.

Adenovirus  ocular  infections such as  Epidemic
Keratoconjunctivitis (EKC), follicular conjunctivitis, and pharyngeal
conjunctival fever are common ocular viral infections that present
a unique challenge to the ophthalmological community because
of their hardiness [1] and lack of effective treatment options once
infection has occurred. EKC is the most common adenoviral illness
found in nosocomial outbreaks and is usually caused by types 8,
19, 37, or 54. EKC can be severe with pseudomembrane formation
(Figure 1). Research has demonstrated the importance of properly
sanitizing clinic equipment and other fomites that have been linked
to outbreaks of EKC [2]. Person to person transmission continues
to be a significant concern which provides justification for further
exploring effective ways to stop its spread.

Prior research on the use of alcohol-based hand sanitizers has
either been limited in its scope (only a few viral strains) or suffered
from inadequate inactivation of antivirals during the testing phase
[3,4]. Proprietary research would advocate that formulation of
products is most important, while other papers such as those
conducted by Steinmann et al. [4] argue that alcohol concentration is
the most important factor in virucidal activity. Even then, evidence on
optimal concentration of alcohol varies along with time of exposure
needed to produce adequate activity reduction of the virus [3]. It was
the aim of this project to understand the effectiveness of the product
used at our facility, which by itself is part of one of the largest hospital
systems in the country.

METHODS

We tested seven types of adenovirus including those most closely
associated with EKC and follicular conjunctivitis. Log reduction,
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direct incubation antiviral assays based on protocol established by
Romanowski et al. [5] were performed with both Purell Advanced
Instant Hand Sanitizer Foam (GOJO Industries Inc., Akron, Ohio)
and PBS control using stocks of adenovirus 3,4, 5, 7a, 8, 19 and 37. This
hand sanitizer is used throughout our ophthalmology department and
the University of Pittsburgh Medical Center, Pittsburgh, PA. Samples
were inactivated and serially diluted at 10 seconds, 2 minutes, and 5
minutes and then plated. Assays were done in duplicate and then the
entire experiment was repeated 3 times.

RESULTS

The hand sanitizer demonstrated a 3-log10 decrease in viral titers
at 10 seconds of exposure with adenovirus types 3, 5, 19, and 37
(Figure 2). Two minutes of exposure was required to achieve similar
results with type 4 and 7a. A 3-logl0 decrease in viral titers was never
achieved with type 8 despite 5 minutes of exposure.

DISCUSSION

Purell Gel Hand Sanitizer is effective across the majority of
adenoviral types typically associated with EKC. It should be noted
that the insufficient decrease with type 8 was most likely due to its
difficulty with viral culture and not the effectiveness of the hand
sanitizer. While we demonstrate robust effectiveness of this ethyl-
alcohol based solution, it is important to remember that previous

Figure 1: An adenovirus patient with epidemic keratoconjunctivitis and severe
pseudomembrane formation indicated with fluorescein orange staining of the
palpebral conjunctiva.
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Figure 2: The log10 decrease of ocular isolates of adenovirus (Ad) serotypes
to an ethyl-alcohol based hand sanitizer. A 3-log10 decrease denotes a
virucidal effect (horizontal line at 3.00).

work has shown that even though 70% isopropyl alcohol is routinely
used to wipe down equipment, it has poor virucidal activity for strains
most commonly associated with EKC [6]. While our experiment was
limited to just one product, it does provide some reassurance that
ethyl-alcohol based hand sanitizers are helping decrease the spread of
EKC in our clinics. However, Purell Gel Hand Sanitizer effectiveness
is inconsistent across viral serotypes typically associated with EKC
and can potentially still be transmitted to other vectors.
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