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1 Introduction

This report describes the effect of Wall-Tech UV coatings from E Wood Ltd on bacterial growth
/ survival on its surface using a  method under development as an ISO Standard by the
International Biodeterioration Research Group (IBRG) and based on the Japanese Industrial
Standard JIS Z 2801: 2000.

2 Test Materials

Panels (ca 200 x 300 mm) which had been coated with Wall-Tech UV prepared using the
production facilities at E Wood Ltd were supplied.  An uncoated, standard non-porous polyester
sheet was employed as the control.  All samples were held in the dark at 20°C prior to testing.

3 Methods

Bacterial growth / survival was determined by exposing suspensions of a range of species of
bacteria to the test coating for up to 96 hours.  The individual suspensions were held in intimate
contact with the coated surface in the absence of nutrients but under isotonic conditions and their
viability was measured at intervals by total viable count.

3.1 Bacterial Survival on Surfaces

To determine the survival of bacteria on the test surfaces, samples were analysed using a method
developed from the Japanese Film Adherence Method (Ref. 1) by the IBRG.

Growth / survival on the test coating was determined using 4 species of bacteria individually.
Twelve replicate aliquots (159µl) of a log phase cell suspension of Escherichia coli, (3.0 x 106

cells ml-1: equivalent to 5.2 x 105 cells cm-2), Enterococccus hirae (3.8x 106 cells ml-1: equivalent
to 6.8 x 105 cells cm-2), Staphylococcus aureus, (1.7 x 106 cells ml-1: equivalent to 3.0 x 105 cells
cm-2), Pseudomonas aeruginosa (1.9 x 106 cells ml-1: equivalent to 3.4 x 105 cells cm-2) in ¼-
strength Ringers’ solution were placed on the surface of both the test coating and the polyester
film control.  The individual suspensions were held in intimate contact with an area of
approximately 9 cm2 using a polyethylene film for up to 96 hours at 20°C.  After 0, 24, 48 and 96
hours contact, the populations on three replicate areas were recovered by swab and by
transferring the cover into sterile distilled water.  The size of the viable population associated with
these areas was then enumerated by spiral dilution onto Trypcase Soya Agar.  The method is
described in schematic form in Figure 1 below.
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Figure 1:  Schematic of Surface Test Method

4 Results / Discussion

The results are shown in Tables 1 - 4 and Figure 2 - 5 below as Colony Forming Units
(CFU) cm-2.

It can be seen from the results below that no biologically significant growth of any the test
bacterial species was observed on the test coating during this study.  The viability profiles of all
of the test strains followed the same pattern as observed on the blank non-porous polyester sheet
and was typical of these strains under the conditions used except for Ps aeruginosa.  It can be
seen from the results below that the population of this organism lost viability rapidly when exposed
to the test coating whereas the population exposed to the polyester sheet remained viable (and
actually increased slightly in size).  A similar trend was also observed with the E coli.  Although
there was a loss of viability on both the test surface and the control, a greater reduction was
observed on the test surface after 96 hours incubation.  However, this difference was not
statistically significant (P = 0.249) whereas the differences observed with Ps  aeruginosa were
(see Table 4).
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Table 1: Survival of  E coli on Surface of Coating (as CFU cm-2)

Sample Contact Time (Hours)

0 24 48 96

Control 5.2 x 104 5.4 x 104 5.8  x 104 2.1  x 104

Coating 1 5.9 x 104 5.2  x 104 8.9  x 103

Significance Level (1 way ANOVA) - - 2.5 x 10-1

Table 2: Survival of  Ent hirae on Surface of Coating (as CFU cm-2)

Sample Contact Time (Hours)

0 24 48 96

Control 6.7  x 104 5.0 x 104 6.8  x 104 5.0  x 104

Coating 1 6.5  x 104 5.5 x 104 3.9  x 104

Table 3: Survival of Staph aureus on Surface of Coating (as CFU cm-2)

Sample Contact Time (Hours)

0 24 48 96

Control 3.0  x 104 3.0  x 104 8.9  x 104 1.7  x 104

Coating 1 3.0  x 104 6.8  x 104 1.7  x 104

Table 4: Survival of Ps aeruginosa on Surface of Coating (as CFU cm-2)

Sample Contact Time (Hours)

0 24 48 96

Control 3.4 x 104 3.6 x 104 5.1  x 104 5.0  x 104

Coating 1 2.0 x 104 1.9  x 104 1.7  x 101

Significance Level (1 way ANOVA) 3.7 x 10-5 4.3 x 10-7 1.4 x 10-9
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Figure 2: Determination of Bacterial Growth / Survival on Surface of Coating

Escherichia coli (ATCC 10536) Enterococcus hirae (ATCC 8043)
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Figure 3: Determination of Bacterial Growth / Survival on Surface of Coating

Staphylococcus aureus (ATCC 6538) Pseudomonas aeruginosa (ATCC 15442)
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5 Raw Data

The raw data for this study will be held in file IMSL/2003/06/006 in the Archive of IMSL at Pale
Lane, Hartley Wintney, Hants, RG27 8DH, UK for 6 years from the date of this report unless
other specific instructions are given.

6 References

1 Japanese Industrial Standard JIS Z 2801: 2000 (E)
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7 Exclusion of Liability

The contents of this report are subject to the standard terms and conditions of IMSL as displayed
on the reverse of the invoice.  Specific attention is drawn to Section 10 restated below.

(a) IMSL warrants that the results as stated in this Report are accurate in so far as they relate
to the Samples as received in the laboratory of IMSL.  Except in respect of death or
personal injury caused by IMSL's negligence IMSL accepts no other liability or responsibility
to any party whatsoever (whether caused by the negligence of IMSL, its employees, or
agents or otherwise) arising out of or in connection with the provision of this Report.  In
particular, but without prejudice in the generality of the foregoing IMSL shall have no liability
or responsibility whatsoever in respect of or in any way by reference to:-

(i) the taking of the Samples (unless this is done by an agent of IMSL), the
accuracy of the Samples or their suitability for the purpose(s) for which they
were taken or applied, the designation, handling, storage or transport of the
Samples prior to their delivery to the laboratory of IMSL or their condition upon
such delivery

(ii) the interpretation of the Report and / or the application of the results as stated
and / or the accuracy of any advices based thereon

(iii) any (or any alleged) lack of competence, negligence, failure or breach of duty
on the part of any person engaged in or responsible for any of the activities or
functions referred to above whether or not such agent is described as an agent
of IMSL or otherwise.  All such persons shall be deemed to be agents of the
Customer and not to be agents or representatives in any capacity of IMSL

(iv) incorrect information or data supplied by the Customer relating to the Samples

(v) loss of or damage to the Samples when in the possession of IMSL

(vi) delay in provision of the Service or mis-delivery or non-delivery of any Report
or Sample.

(b) In the event of any claim arising against IMSL, IMSL expressly excludes liability for any
consequential loss or damage or any loss of value, profit, business, revenue, goodwill, yields,
production or anticipated saving which may arise in respect of or in any way by reference
to any Report, analysis, advice or information given verbally by any person or contained in
any Report, leaflet, book, pamphlet, brochure or any other document, whether prepared,
published or issued by IMSL or otherwise.


