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Average Transepidermal Water Loss with High Frequency PURELL VF481 Use
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Improvement

Exaggerated Hand W
ash Skin Care

Performance Results:
TEW

L and Corneometer results demonstrate there are
no statistically significant effects of PURELL® VF481™
on skin moisture levels or skin barrier integrity. Therefore,
the product maintains skin condition even with high
frequency use.
Visual 

grading 
of 

erythem
a 

and 
dryness 

as
determined by an expert grader show no statistically
significant increase over the course of the study. The
average erythema and dryness scores for most subjects
were 0 (no observable redness or scaling). Therefore,
objective visual grading suggests that high frequency use
of PURELL® VF481™

  does not result in visually
perceptible damage to the skin.
Subject 

self 
assessments 

of 
erythema, 

dryness,
tightness and overall skin condition were collected. W

hile
individual attributes  were on occasion rated moderate
(data not shown), the overall rating of skin condition
shows acceptable skin performance with a directional
improvement in rating from a m

ean rating of 5.4 to 6.0
(p-value = 0.077).
Overall these results show that PURELL® VF481™
maintains skin condition even with high frequency use,
therefore it is an acceptable and appropriate skin care
solution 

for 
healthcare 

and 
other 

professional
environments.
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Indicates that PURELL® VF481™

  is statistically different

*For additional inform
ation contact J. Arbogast, Ph. D., at arbogastj @

gojo.com

Standard Efficacy Method Test Results:

Expert Grading of Erythema and Dryness with High Frequency PURELL VF481 Use
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Activity of Various Hygienic Handrubs
Against Human Norovirus:
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A new
 general use hygienic hand rub, PU

R
ELL®

 VF481™
, is the first EN

 14476 com
pliant product w

ith dem
onstrated H

um
an N

orovirus efficacy and robust skin perform
ance.

Therefore, in settings w
here hygienic hand rub is used w

ith high frequency (e.g. H
ealthcare) and/or w

here there is an interest in m
itigating N

orovirus risk, PU
R

ELL®
 VF481™

should be strongly considered for im
proved infection prevention and control.
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RESULTS
RESULTS

Method
Purpose

Result

EN 14476*
Virucidal

Adenovirus Type 5: > 4 log10  reduction in 60 seconds
Poliovirus Type 1 (Sabin): > 4 log10  reduction in 90 seconds

ASTM E 1052-96*
Virucidal

Inactivation below the detection limit in 15 seconds against 
SARS-CoV, Rotavirus, HIV-1, Herpes Simplex, Respiratory 
Syncytial virus, Influenza A, Influenza A H5N1, Hepatitis A, 
DHBV & BVDV (Hepatitis B & C surrogates), Murine 
Norovirus

EN 1500
Hygienic Hand Rub

Pass - 3mL dose, 30 second application
EN 12791

Surgical Rub
Pass- 3mL dose, 60 second application

EN 1040
Bactericidal

Pass
prEN 13727

Bactericidal
Pass

EN 1275
Yeasticidal & Fungicidal

Pass
EN 14348

Tuberculocidal
Pass

*Complete results shown in 2007 IFIC Conference poster
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Subject Self Assessment of Overall Skin Condition with High Frequency 
PURELL VF481 Use
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Overall Skin Condition: 1 - 9 Scale [1 = Poor, 9 = Good/Normal]
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 Score 
Dryness Evaluation

 
0 

No observable scaling
 

1 
Fine flakes

 
2 

Moderate flakes/scaling
 

3 
Large flakes/severe scaling

 Score 
Redness Evaluation

 
0 

No observable redness
 

1 
Slight redness, spotty or diffuse

 
2 

Moderate redness
 

3 
Intense redness

 
4 

Fiery red with edema

C
urrently, there are very few

 products that m
eet the virucidal 

efficacy norm
 EN

 14476, since the high success criteria and 
w

orst case test conditions (dilution to 80%
) ensure that only 

truly broad spectrum
, high efficacy virucidal products pass 

the requirem
ents. Those products that do m

eet the EN
 14476 

norm
 are typically com

prised of high alcohol (>80%
) or 

blends of active ingredients, w
hich can be unacceptable for 

end users because they are irritating to skin and / or are 
aesthetically unappealing. Although efficacy takes 
precedence over skin perform

ance for these products, to 
prom

ote com
pliance, hygienic hand rubs m

ust be skin 
friendly even w

hen used w
ith high frequency.

Background: Traditionally, hygienic hand rubs that m
eet EN14476 have high alcohol content and are perceived as dam

aging to skin. Since they are intended for viral outbreaks, efficacy 
has taken precedent over skin perform

ance. 
Hypothesis: It is possible to m

eet current infection control com
m

unity needs and develop an antiviral hygienic hand rub, which is aesthetically pleasing and has proven skin perform
ance 

when used frequently. 
Data Collection M

ethods: Antim
icrobial efficacy: EN 14476, EN 1040, prEN 13727, EN 14348, EN 1275, EN 1040, EN 12791, ASTM

 E2315-03 and ASTM
 E1838-02. Skin care: 21-Day 

Cum
ulative Irritation and Exaggerated Handwash.

Data Analysis M
ethods: Data were analyzed according to EN norm

 requirem
ents or using the appropriate param

etric statistics (alpha = 0.05, SPSS v13.0, Chicago, USA).
Results: PURELL® VF481 dem

onstrated com
plete inactivation (>4log

10  reduction) of Poliovirus and Adenovirus using EN14476. Testing against Hum
an Norovirus by Fingerpad (ASTM

 
E1838-02) produced a >3log

10  reduction.  Virucidal suspension tests against SARS CoV, Avian Influenza H5N1, Hum
an Influenza A and B, HIV-1, Hepatitis A, B & C, RSV, and hum

an 
Rotavirus dem

onstrated quick, high level, broad spectrum
 virucidal efficacy. Bactericidal 15-second suspension findings illustrate com

plete reduction (>5log
10 ). In-vivo derm

atologic 
evaluations reveal excellent skin perform

ance after repeated, frequent use (M
easurem

ents: erythem
a, m

oisture, and transepiderm
al water loss). The cum

ulative irritation score is very m
ild 

(0.07, 0-4 scale). Benchm
arking data are positive.

Conclusion: A new general use hygienic hand rub, PURELL® VF481, is the first EN14476 com
pliant product with proven Hum

an Norovirus efficacy and robust skin perform
ance. It should 

be strongly considered for im
proved infection control in Europe.

INTRO
DUCTIO

N
ABSTRACT

Exaggerated Hand W
ash: To replicate the dry, dam

aged skin of health care workers, 22 healthy fem
ale subjects underwent a 7 day wash out period where Ivory® bar soap was applied for 9 consecutive washes per day and used exclusively for hand washing throughout the 

wash out period. During the test period, 2m
l of hygienic hand rub was applied 25 tim

es daily (1m
l applied to each side of the hand, rubbed in by a technician for 30 seconds, air dried for 40 seconds), in approxim

ately a 1 hour period total, for 4 consecutive days to em
ulate the 

high frequency use conditions of a healthcare setting. Each day, baseline and post-wash corneom
eter (skin hydration) m

easurem
ents, transepiderm

al water loss (skin barrier integrity) m
easurem

ents, clinical grading of erythem
a, clinical grading of dryness, and subject 

self-assessm
ent of dryness, redness, tightness, and overall skin condition were captured.

Hum
an Norovirus Virucidal Fingerpad Assays: Fingerpad assays were conducted according to ASTM

 E 1838-02. Participants washed, disinfected and dried their hands and then, ten µl of a 20%
 stool suspension containing Norwalk virus were inoculated onto the fingerpads of 

both hands. Virus was im
m

ediately eluted from
 one fingerpad in order to m

easure the input concentration of virus. After drying for 20 m
inutes, virus from

 another finger was eluted to m
easure the rem

aining am
ount of virus after drying. The dried virus on the rem

aining 
fingerpads were then exposed to 1 m

l of test article for 30 seconds. Any rem
aining virus was then eluted off the fingerpads. Norwalk virus in the eluates was m

easured by quantitative real-tim
e RT-PCR using Norwalk virus-specific prim

ers and probes. Log10 reductions of virus 
were calculated to exam

ine the efficacy of VF481 against Norwalk virus. 
EN Norm

 and other Standard M
ethods: EN 14476, EN 1500, EN 12791, EN 1275, prEN 13727, EN 1050, EN 14348, and ASTM

 E 1052-96 for supplem
ental viruses were conducted and analyzed according to the published standards

Hum
an Norovirus Virucidal 

Fingerpad Results:
 PU

R
ELL®

 VF481™
  reduced 

N
orw

alk virus by greater than 99.9%
 

or 3 log
10  after a 15-second contact. 

In addition, PU
R

ELL®
 VF481™

  w
as 

statistically greater than four 
com

m
ercial ethanol based hygienic 

hand rubs, including som
e m

aking 
EN

 14476 efficacy claim
s. These data 

suggest that virucidal activity against 
poliovirus and ad enovirus, as 
evidenced by passing EN

 14476, m
ay 

not be sufficient to predict activity 
against other non-enveloped viruses 
such as hum

an norovirus. Therefore, 
all viral efficacy data should be 
carefully considered w

hen hum
an 

norovirus prevention is critical.
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