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Summary

Glo Germ powder was used to determine
the efficacy of common biosecurity prac-
tices to prevent the powder from spread-
ing to other areas within a farm. Pictures
from 4 locations were taken before and
after personnel movement to observe
any differences in Glo Germ coverage.
The percentage of Glo Germ coverage
observed in the pictures was evaluated
by 47 panelists and averaged. The area
without biosecurity measures had more
Glo Germ coverage than the 3 areas with
biosecurity measures (P < .001). The use
of Glo Germ can be used as a learning aid
to demonstrate the efficacy of common
biosecurity practices.
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Resumen - Evaluacion de las medidas
de bioseguridad en una operacién por-
cina usando Glo Germ en polvo como
un apoyo visible de entrenamiento

El polvo Glo Germ se utiliz6 para de-
terminar la eficacia de las précticas co-
munes de bioseguridad para evitar que
el polvo se disemine a otras dreas dentro
de una granja. Se tomaron fotografias de
4 ubicaciones antes y después del mov-
imiento del personal para observar cual-
quier diferencia en la cobertura del Glo
Germ. El porcentaje de la cobertura del
Glo Germ observado en las imédgenes fue
evaluado por 47 panelistas y promedia-
do. El drea sin medidas de bioseguridad
tuvo mayor cobertura del Glo Germ que
las 3 areas con medidas de bioseguridad
(P<.001). El uso del Glo Germ se puede
utilizar como un apoyo de entrenamien-
to para demostrar la eficacia de las prac-
ticas comunes de bioseguridad.

Résumé - Evaluation des mesures de
biosécurité sur une ferme porcine en
utilisant la poudre Glo Germ comme
support visible d’apprentissage

La poudre Glo Germ a été utilisée pour
déterminer l'efficacité de pratiques de
biosécurité usuelles a empécher la pou-
dre de disséminer a d’autres endroits

a l'intérieur d’'une batisse. Des images
en provenance de quatre endroits ont
été prises avant et apres le mouvement
du personnel afin d’'observer des dif-
férences dans la couverture par le Glo
Germ. Le pourcentage de couverture
par le Glo Germ observé dans les images
a été évalué par 47 panélistes et la moy-
enne calculée. Lendroit sans mesure de
biosécurité avait plus de couverture par
le Glo Germ que les trois endroits avec
des mesures de biosécurité (P < .001).
L'utilisation de Glo Germ peut étre em-
ployée comme support a I'apprentissage
pour démontrer lefficacité de pratiques
usuelles de biosécurité.

arm biosecurity is an integral as-
Fpect of maintaining herd health.

Movement and isolation of ani-
mals, human traffic, and pests can all
pose a risk of a biosecurity infraction.
Viruses, such as porcine reproductive
and respiratory syndrome virus, can
be transferred from boots to vehicles
and to other farms.»? Under simulated
conditions, lax biosecurity measures
have been shown to increase the spread
of porcine epidemic diarrhea viruses

compared to rigorous biosecurity mea-
sures, such as showers and changing
clothes.?

Upholding the health of the farm is reli-
ant on the ability of workers to continu-
ously implement existing biosecurity
protocols. Lapses in biosecurity compli-
ance, especially in times of perceived
low infection risk or during worker
shortages, can cause biosecurity breach-
es. During simulated games, players

were more likely to break biosecurity

to earn a higher payout when they were
more certain animals would not be-
come infected.*® Frequent biosecurity
breaches were observed when 8 poultry
farms were surveyed using hidden cam-
eras. During the surveillance time, 44
types of biosecurity errors were made,
with 2 to 7 errors occurring per day per
farm.® Biosecurity breaches tend to hap-
pen when personnel rush through work
and are often done unintentionally.
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It is difficult for employers to visually
demonstrate a biosecurity breach when
teaching new employees or visitors with-
out endangering animal health.

Glo Germ Company manufactures fluo-
rescent gels and powders which can
simulate germs or other contaminants
under ultraviolet (UV)-A light. Glo Germ
has been used in research settings to
compare handwashing techniques and
as a demonstration for aseptic tech-
nique in hospitals.”® Spreading Glo
Germ throughout a deli revealed areas of
cross-contamination between the origi-
nal equipment and the doors, meat prod-
ucts, and prep equipment.® Similarly,
Glo Germ has been used to evaluate bi-
osecurity exit protocols when applied to
lab coats and gowns and has been used
on farms to demonstrate lines of separa-
tion.!1912 The different applications have
all demonstrated Glo Germ’s ability to
be used as a teaching aid to improve bi-
osecurity aptitude of individuals and the
opportunity for continued use in swine
facilities to teach biosecurity principles.
Therefore, the objective of this study
was to use Glo Germ within a swine op-
eration to demonstrate the efficacy of
common biosecurity protocols and be
used as a visible teaching aid for future
students and farm personnel.

Materials and methods

The Kansas State University Institutional
Review Board approved the protocol
used in this experiment. The study was
conducted concurrently with the spring
2021 swine undergraduate research class
(UGR). Prior to the start of the trial, all
undergraduate students were taught the
biosecurity protocols of the farm. Stu-
dents were not made aware how the bi-
osecurity protocols were being evaluated
or why there was powder in key areas
throughout the farm.

Glo Germ coverage

Four different locations at the Kansas
State University Swine Teaching and
Research Center were photographed
weekly for 7 weeks to assess the efficacy
of the biosecurity measures to prevent
movement of the Glo Germ powder

(Glo Germ Company). All pictures were
taken on a standard iPhone mounted on
a polyvinyl chloride (PVC) frame with
attached blacklights (Figure 1) which
could be transported to each location.
The PVC frame measured 2 x 2 x 2 ft
and was wrapped in a large black trash

bag to block the surrounding light. Two
UV light-emitting diode flashlights
(Rayovac; Energizer Brands, LLC) were
mounted equal distance apart on the
center beam of the frame. Markers were
placed on the flooring to align the PVC
frame to ensure consistency when pho-
tographing the locations.

The biosecurity measures tested were

1) entry benches, 2) showering into a
farm, and 3) no biosecurity measures
(control). The locations used to test these
measures were 1) the clean side of the
entry bench into the farm, 2) the floor-
ing within the shower, 3) the clean side
of the locker room after completing the
required shower, and 4) within the barn
(Figure 2). Glo Germ was spread in ar-
eas preceding the clean areas such as
outside the entry door, the dirty side

of the locker room, and the feed room
used in the barn. The clean areas were
cleared of any remaining Glo Germ from
the prior week on the evening before

the UGR’s weekly weigh day, and photo-
graphs were taken of these areas to serve
as “before” pictures. Floors in the locker
room and entry area were cleaned with

a Swiffer WetJet (Procter & Gamble Com-
pany), while the floors in the barn were
cleared with paper towels and a spray
disinfectant. All cleaned areas were
exposed to UV lights to ensure no Glo
Germ remained in the testing area; if any
remained, cleaning was repeated. Follow-
ing student entry onto the farm, “after”
photographs were taken of the same ar-
eas. These before and after pictures were
blindly evaluated by 47 panelists to deter-
mine the quantity of Glo Germ coverage
visible within each photograph on a scale
from 0% to 100% coverage; each picture
was assessed once per panelist. Panel-
ists were provided photographs with ex-
amples of 0% and 70% Glo Germ coverage
within each location to use as a reference.
The assessed quantity of visible Glo Germ
was then averaged across all panelists so
that each photograph was represented by

Figure 1: Image of PVC frame with attached blacklights used to photograph Glo
Germ coverage.
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Figure 2: Glo Germ was spread (dirty areas; blue arrows) and coverage was
measured (clean areas; green arrows) in 4 locations on the farm. A) Glo Germ
was spread on the walkway into the building and coverage measured on the
clean side of the entry bench into the farm. Glo Germ was spread on the dirty
side of the locker room and coverage was measured on the B) the shower floor
and C) clean side of the locker room. D) Glo Germ was spread in the feed room
of the barn and coverage measured on the flooring immediately following.

a single value. Before and after Glo Germ
means were then aligned and the differ-
ence between the means for each loca-
tion within a day was calculated. These
mean differences represent the increased
quantity of Glo Germ visible between the
before and after pictures.

Statistical analysis

Data were analyzed using a linear model
fit using the GLIMMIX procedure of SAS
v 9.4 (SAS Institute Inc). Location on a
given day was the experimental unit, and
data were analyzed as the mean change
in before and after panelist-assigned Glo
Germ coverage at each location on each
day of evaluation. Location was consid-
ered a fixed effect in the statistical model.
Least squares means were reported using

a Tukey multiple comparison adjustment.

Results

The control location had increased Glo
Germ coverage compared to the 3 other
locations (P < .001), as would be expected
considering no biosecurity measures
were in place to prevent movement of
Glo Germ onto the surface evaluated.
The 3 locations with biosecurity mea-
sures in place did not have increased
Glo Germ coverage above 1% following
movement of students through the 3
locations. The mean difference in Glo
Germ coverage of the control location,
however, was 19.5% across the 7 weeks
(Figure 3). There was no evidence of

a difference in Glo Germ coverage be-
tween the entry bench, shower floor, or
clean side of the shower (P > .05).

Due to the subjective nature of the pan-
elists, there was some variation between
the Glo Germ coverage scores. The SEM
for the entry bench, shower floor, and
clean side of the shower were less than
half a percent different from the mean
(0.46%, 0.43%, and 0.28%, respectively).
Glo Germ coverage for the control loca-
tion was greater than the other locations
with an SEM of 2.97%.

Visual evidence of a biosecurity breach
was apparent during week 2 of this ex-
periment. Figure 4A is the floor of the
clean side of the locker room prior to any
student and personnel movement. Fig-
ure 4B is of the same area after a biose-
curity breach with increased visible cov-
erage of orange Glo Germ. In contrast,
Figure 4C shows the same location from
week 3 with little to no visible Glo Germ
after all student and personnel success-
fully showered through and stopped the
spread of Glo Germ.

Discussion

Fomites, such as boots and coveralls,
have been identified as sources of viral
transmission in previous studies.®1%14
These studies found that a lack of hand-
washing and not changing clothing and
shoes between groups of animals led

to infection and cross-contamination

of pathogens. However, like most viral
work, the research was conducted in a
biosecure facility and is hard to replicate
on a commercial farm or alongside farm
personnel.

Implementing Glo Germ at the farm
allowed students and personnel to
see the difference biosecurity mea-
sures can make in reducing pathogen
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Figure 3: The mean increase in Glo Germ coverage before and after personnel traffic on a swine farm. A higher percentage
represents more Glo Germ visible after personnel movement. The control area had no biosecurity measures. Means with
differing superscripts differ significantly (P < .05).
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Figure 4: A biosecurity breach was observed on the swine operation. Glo Germ powder was orange in this location. A) The
clean side of the locker room before student and personnel movement in week 2. B) Clean side of the locker room after
student and personnel movement in week 2. C) Clean side of the locker room after student and personnel movement in

week 3.

)

introduction. In the control location,
increased quantities of Glo Germ could
be seen without UV light and could be
tracked throughout the barn. However,
areas where biosecurity measures were
followed greatly reduced the quantity

of visible Glo Germ and predominantly
stopped the spread of Glo Germ altogeth-
er. Similarly, Anderson et al'! included
an entry bench prior to the showers at

a commercial swine farm and saw re-
duced coverage of Glo Germ beyond the
bench and no visible Glo Germ after the
bench and shower. Julien and Thomson!®
also used Glo Germ as a teaching aid for

poultry producers. Producers were im-

pressed that Glo Germ provided a quick
visual and efficiently demonstrated the

gaps in biosecurity.

One biosecurity breach was observed
during our trial. Glo Germ was observed
on the clean side of the locker room fol-
lowing the shower. It was most likely due
to personnel undressing on the dirty side
of the locker room, stepping through the
Glo Germ powder, walking across the
shower without washing off, and step-
ping onto the clean side. The reason for
this breach is largely unknown but could

have been caused by someone rushing
into the farm late or assuming they were
not at risk for bringing pathogens onto
the farm and decided to skip the shower.
Time constraints have previously been
cited as the reason for a lapse in biosecu-
rity even if the worker was aware of the
necessary protocols.®

Biosecurity continues to be a difficult
subject for employers to teach and for
farm personnel and visitors to con-
tinuously uphold. Breaches of varying
extremes are common in farms; how-
ever, the risk of pathogen introduction
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remains a constant threat. Demonstrat-
ing the potential spread of and contami-
nation by a pathogen will help reiterate
the need for biosecurity protocols on
farms. Visual aids, such as Glo Germ,
are easy and effective ways to exhibit bi-
osecurity compliance and highlight any
breaches within a farm.
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