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Do Skin Marker Pens Transmit
Infection between Patients?

MAGDI YOUSSEF & TAMSIN OSWALD

GARGESHWARI RAGHAVEDRA, MANDY LYALL, ROOPA SREENIVASA, NEIL MCLEAN,

Keywords: Infection control; Surgery, equipment

We have conducted a laboratory study to see whether there is a potential for cross infection from

skin marker pens between surgical patients. A turbid suspension of Meticllin Resistant Staphyloccous
Aureus (MRSA) with 6-7x108 colony forming units (CFU) ml-1 was inoculated onto marker pen

tips simultaneously; the caps were replaced and the pens incubated at room temperature awaiting
inoculation. Columbia blood agar (CBA) plates and brain heart infusion (BHI) broths were inoculated
at 0, 5, 10, 20, 30 and 60 minutes and the results read by a qualified biomedical scientist using standard

techniques.

No growth was found at 5 minutes in the permanent marker and by 20 min in the surgical markers

in CBA. There was no growth at 5 minutes in both the permanent and the surgical marker pens in

BHI+CBA.

Under strict laboratory conditions, one of the standard marker pens used in our clinical practice

is bactericidal within five minutes of use and hence, there is an almost negligible risk of bacterial

transmission to another patient. Also, direct plating onto CBA plates produced higher yields of viable
bacteria than by pre-inoculation in BHI prior to plating on CBA.

Introduction

Healthcare Associated Infections (HCAI) may develop in
up to 9% of patients and can result in significant morbidity
and mortality*. Management of HCAI is a major burden

on the NHS resources with communal equipment such

as stethoscopes, auroscopes, blood pressure cuffs and
maker pens, being potential modes of transmission of
pathogens?™. Both the Royal College of Surgeons’ and The
National Patient Safety Agency®, recommend pre-operative
marking of the site and side of operation, for the safety of
patients and to alert the theatre staff. However they offer
no guidance on the type of pen to be used or whether the
pen should be disposable or non-disposable.

Ballal and coworkers showed? that dry white-board marker
(DWM) pens are unsafe for use in surgical marking as they
retain viable bacteria for a significant time, with 100% of
pens showing positive growth at 10 minutes. They also
suggested a safe interval of 10 minutes when using the
same permanent marker pen on multiple patients, as none
of the used permanent marker pens had viable bacteria
after 10 minutes of use. Tadiparthi et al® demonstrated
that permanent marker pens have a bactericidal action
against MRSA that starts within seconds, and are
therefore likely to be safe to use with a gap of at least two
minutes between patients. However they recommended
using disposable marker pens in MRSA positive and
immunocompromised patients, to prevent cross infection.
Many of the other studies on the role of skin marker pens

are potentially flawed. For example Wilson 9 did not state
the concentration of MRSA used and Thomas*® did not
specify the organism grown. To our knowledge there is no
published literature on how many of these marker pens
carry infection after a single use.

In a preliminary ward based study carried out in our
institution, we found that when 5 control samples of
surgical markers and permanent markers pens were sent
to the laboratory after a single use, there was no growth
of bacteria. In view of the transit time taken between the
ward and the microbiology laboratory and the potential for
bactericidal destruction giving a false negative result, we
decided to investigate the potential for cross infection in
a laboratory based study by inoculating the tips of marker
pens with MRSA, and then plating and culturing samples
to review subsequent bacterial growth.

The aim was to determine firstly, the maximum transfer
time between the inoculation of the pen and its plating for
culture in the laboratory and secondly to assess the optimal
culture medium for the common skin pathogen MRSA.
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Materials and methods

Two brands of marker pens commonly used in our clinical
practice were chosen for the study. The first was the
Leonard Lang® disposable single use surgical marker pen
and the other the Niceday® permanent marker with a
bullet point of 1-3mm. Unused pens were employed. A
turbid suspension of S. aureus NCTC 12493 (a meticillin
resistant Staphylococcus aureus [MRSA] strain) was made
up in saline to a McFarlane standard of 3 approximating
to a concentration of 6-7x108 colony forming units (CFU)
ml-1 of solution. The tips of the marker pens were then
contaminated with 100ul of this suspension, the tops
were replaced and the pens were then incubated at room
temperature awaiting plating and culture.

The standard culture plates used were Columbia Blood
Agar (CBA) and Brain Heart Infusion (BHI) broth was used
for enrichment culture (E&O Laboratories Ltd). The latter
was used as it is known to enhance bacterial growth of
common skin pathogens. A 10pul loop (Starstedt®) was used
to streak the colonies onto the culture plates.

CBA plates and BHI broths were inoculated at 0, 5, 10,

20, 30 and 60 minutes after contamination. A single

pen was used for each time point and each inoculation
medium to prevent dilution effects. Each time point was
repeated 5 times giving a total of 120 pens in the study.

To ensure quality control, one drop of the solution was
used to inoculate control CBA plates and BHI broths at the
beginning and the end of the experiment to ensure that
the organisms were viable and to quantify the number of
bacteria present.

CBA agar plates were incubated overnight at 370C in 5%
CO2, while the BHI broths were incubated overnight at
370C, from which 10pl of the broth was inoculated onto

a CBA the following day, spread for single colonies and
incubated in the same way. The results were read by a
qualified biomedical scientist and marked using a standard
laboratory method with — showing no growth, + indicating
growth in the initial inoculum streak, ++ indicating

Figure 1: Grading of bacterial growth on culture plates.

growth in the second and third inoculum streaks, and +++
showing growth in the fourth inoculum streak (Figure 1).
The results were also compared with the growth in the
control CBA plate

Results

Table 1 shows the results of the cultures, both with the
Leonard Lang® Disposable marker pens and the Niceday®
Permanent marker pens. No evidence of growth was
demonstrated with the Niceday® pens after 5 minutes,
while the Leonard Lang® pens showed a reducing growth
that was finally absent after 20 minutes.

Discussion

Healthcare Associated Infections (HCAI) are an important
cause of morbidity and mortality in the National Health
Service (NHS) and are not only a significant drain on NHS
resources but are also sensationalised in the media. The
combined annual cost of managing HCAI was over £120
million for all 170 NHS trusts in United Kingdom for the
year 20071. This funding is being diverted from frontline
services, thus it is important to know if communal
equipment such as marker pens, act as fomites (an object or
substance capable of carrying infectious organisms). Many
of the previous studies on skin marker pens have been
flawed for a number of reasons. In some there has been a
time delay in the transfer of the skin marker pen to the
laboratory®, which as we demonstrated in our pilot study,
may have a significant effect in reducing the number of
viable bacteria on the pen tip. In others, neither the culture
medium used in the laboratory nor the organism grown
has been specified®, the same pen tip has been used for
multiple plating episodes and the pen tip rather than the
more accurate 10ul loop has been used for the streaking of
the colonies?, leading to the potential for inaccurate results.
The average bacterial colonisation of Staphylococcus
aureus in the scalp, axilla and groin is 10° CFU cm™*.

The concentration of our test suspension used in this
study, was 6-7x10% CFU ml'!, which was 7,000 times more
concentrated than the average skin count. Allowing for

the fact that we contaminated the pens with 100ul of this
suspension, we used a concentration of bacteria 700 times
more potent than the normal skin colonisation and showed
that there was no bacterial growth at either 5 minutes on
the permanent marker pen, or at 20 minutes on the surgical
marker pen on the CBA plates. There was no growth at 5
minutes in both types of marker pen in BHI+CBA. The BHI
did not have the potential increasing for the growth as had
been expected and this may be as a result of some of the
pen reservoir fluid contaminating the BHI broth during
inoculation and thus leading to a subsequent reduction in
bacterial activity. These results also confirm that any time
delay, no matter how short, between pen use and transport
to the microbiology laboratory, significantly affects the
outcome. The bacterial growth is also affected by the type
of culture medium used. Direct inoculation on a CBA plate
resulted in better growth than initial inoculation in to BHI.



Table 1 Bacterial growth on the marker pens over time periods .
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Leonard Lang® Disposable Niceday® Permanent
Surgical Marker Marker
CBA BHI + CBA CBA BHI + CBA
Controls ++ 4+ ++ ++
Time 0 min
Pens 1 +++ + +++ 4+
2 +++ + +++
3 +++ - +++ +
4 +++ - +++ -
5 +++ + +++ ++
Time 5 min +
Pens 1 ++ - - ++
) - ; ;
3 . - ) -
4 - - - -
5 + - ; ;
Time 10 min
Pens 1 - - - -
) . - - .
3 + - - -
4 - - - -
5 + ; ; ;
Time 20 min No growth
Time 30 min No growth
Time 60 min No growth

This current study was done under very strict laboratory
conditions and we found the pens to be potentially
bactericidal. This property of the pen could be as a result of
the high alcohol content in the reservoir, due to properties
of the dye itself or there could be other agents in the
reservoir fluid that makes the pens bactericidal. To date,
the manufacturer of the Niceday® permanent marker pen
have informed us only, that the reservoir contains 60-70%
of alcohol. We have requested more information on the
other potential constituents of the fluid, but to date, have
not received a reply. The Leonard Lang® disposable pen
contains isopropanol (less than 50% by weight) and gentian
violet (less than 10% by weight) both of which are known
to be bactericidal. We believe that the higher concentration
of alcohol in the permanent marker pen may be one of the
main reasons that it was found to be the more bactericidal
of the two pen types. We also noted that the size pen tip of
the permanent marker pen was bigger, allowing for more

reservoir fluid to be present at the tip, thus potentially
contributing towards the increased bactericidal activity.

Use of a permanent marker pen for skin marking may be
potentially open to criticism given the employment of an
item that is neither specifically designed nor marketed
for this activity. Skin tattooing has been known to occur
if permanent markers are used on broken or cut skin for
the purpose of amateur tattooing. If used on intact skin,
permanent marker pen ink tends to wash away with
alcohol very easily and there is no reported incidence of
permanent skin tattooing. Similarly, there is no evidence
that the present day permanent markers can cause any
form of harm to the skin.

In conclusion therefore, the current study has shown that
under very strict laboratory conditions, one of the standard
marker pens used in our clinical practice, the Niceday®



90 | The Journal of One Day Surgery | voL 20 | No 4

permanent marker, is bactericidal within five minutes 6. WHO Surgical Safety Checklist, Alert: NPSA/2009/PSAoc02/U1, 27
of use and hence the risk of bacterial transmission from January 2009. (Available from: www.npsa.nhs.uk/)

patient to patient is insignificant. An investigation into the 7. Ballal MS, Shah N, Ballal M, 0’Donoghue M, Pegg DJ. The risk of
details of the individual constituents of the reservoir ink is cross-infection when marking surgical patients prior to surgery-
ongoing, to determine which of these is responsible for the review of two types of marking pens. Annals of the Royal College
bactericidal action and we await further information on the of Surgeons of England 2007;89:226-8.

tents of th ! ir fluid f th fact .
contents of the pen's reservorr fiuid rom the manutacturer 8. Tadiparthi S, Shokrollahi K, Juma A, Croall J. Using marker pens on

patients: a potential source of cross infection with MRSA. Annals
of the Royal College of Surgeons of England 2007;89:661—4.
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