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Purus Cleanroom Solutions conducted a series of experiments to determine 
the efficacy of its adhesive anti-contamination mats in preventing bacteria 
from entering controlled environments. This is the first-of-its-kind research 
conducted in the field of bacteria removal in controlled environments. The 
results of this research showcased robust success rates, with the adhesive 

anti-contamination mats preventing a 
significantly large number of bacteria 
from entering controlled environments.

A number of microbes, including 
Staphylococcus aures, were tested 
through various experiments. After 

establishing the test methodology and setting various parameters, the 
results began to reveal meaningful trends. For the Staphylococcus 
aures bacteria, it was observed that the adhesive contamination 
control mats achieved a removal rate of 85%, whereas the 
prevention rate stood at 99.7%. Likewise, for Aspergillus niger, 
the removal and prevention rates stood at 97% and 
99.9%, respectively. 

SUMMARY

The anti-microbial adhesive contamination control 
mats prevented significantly more microorganisms 
from entering a potential protected zone than the 
negative control products.

Purus Cleanroom Solutions distributes Anti-
microbial Adhesive Contamination Control 
mats to ensure the removal of bacteria 
and particulate matter from footwear 
prior to entering controlled environments. 
With a rich experience of 30 years, Purus 
Cleanroom Solutions has all the expertise 
in catering to the requirements of eliminating 
contamination in controlled environments.



03Purus Cleanroom Solutions     Evaluation of the performance of adhesive mat flooring on microbial adherence

 
 TABLE OF CONTENTS

 Summary..........................................................2

 Table of Contents ...............................................3

1. Introduction ......................................................4

2 Experiments ......................................................5

2.1 Microbial species, mat samples 
 and shoe soles used ...........................................5

2.2 Methods ...........................................................6

2.2.1 Details of the methodology ..................................6

3. Results and Discussion ........................................7

3.1 Prevention of microorganisms from 
 entering controlled environments ..........................9

3.2. Efficacy of adhesive mats as a 
 percentage of negative control products ...............10

4. Conclusions ....................................................10



INTRODUCTION

04 Purus Cleanroom Solutions     Evaluation of the performance of adhesive mat flooring on microbial adherence

Purus Cleanroom Solutions (PCS) produces and distributes 
Adhesive Contamination Control mats that remove bacteria 
and particulate matter from footwear prior to entering 
controlled environments. 

The purpose of this report is to ascertain the efficacy of these 
contamination control mats in the removal and prevention of 
various microbes from entering controlled environments.
The first main section of the report lists the key experiments 
conducted and the methods that were deployed to conduct 
these experiments. It also lists the micro-organisms that were 
tested and the types of mats used. The second main section 
then presents the results and discussions about the results, 
including the trends on the removal and prevention rates for 
the microorganisms tested. 

The final section shows the results of bacteriacidal testing. 

The report then concludes with the key takeaways from the 
results.
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EXPERIMENTS
Microbial species, mat samples and shoe soles used

The contamination control mats were tested against the following microorganisms:
• Staphylococcus aureus ATCC 6538

• Aspergillus niger

The following contamination control mats were used:

• Test mats (with Adhesive / Anti-microbial compound)

• Test mats high-tack type (with Adhesive / Anti-microbial compound)

• Control mats (Non-adhesive / Non-antimicrobial)

• Vinyl tile was used as Control mat

The following were used as proxy shoe soles:

• Vinyl tile was used as a proxy for a shoe sole in some  experiments.

• Flexible plastic film was also used as a proxy in some of

the experiments.

See Table for the list of experiments.

Date Microbes tested        Removal of microbes
    from proxy sole %

06.11.2014 S. aureus 85

13.11.2014 S. aureus 93

28.11.2014 S. aureus 85

05.12.2014 S. aureus 89

11.12.2014 S. aureus 88

06.03.2015 A. niger 97

13.03.2015 A. niger 98

21.03.2015 A. niger 97

02.04.2015 S. aureus 90

Removal of microbes from footwear soles by the mat

• Separete tests were carried out on the bacteriacidal properties of the mats.
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Details of the methodology

Testing was performed with reference to ISO 22196 Plastics-Measurement 
of antimicrobial activity on plastics surfaces, although with significant 
modifications. Testing was performed in triplicate for each treated test material.

The first few experiments used liquid application of bacteria. It 

is likely that the drying action of this liquid suspension facilitates 

greater adhesiveness of the microorganism to the mat, thus 

providing for an unrealistic challenge. Therefore, in the subsequent 

experiments, soil was used as the application medium. In a 

few experiments, soil was applied to the proxy sole by hand 

and pressed onto the test surfaces; however, this method could 

not replicate the natural pressure that is exerted when a person 

stands. Therefore, in one of the experiments, plastic overshoes 

were used to facilitate full body weight pressure; but, the use of 

plastic overshoes resulted in inconsistency. As a result, for all the 

subsequent experiments, full body weight application continued, 

but plastic overshoes were replaced again by proxy soles to derive 

more meaningful conclusions.

METHODS
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Application of sole onto the test mat

The sole specimens, then, were put into a tray containing soil spiked 

with microorganisms. A person stepped into the tray on the sole 

specimens and stood there for a few seconds (the whole body weight 

was applied to the foot sole). The sole specimens were removed from 

the tray and put on the test and control mats. The person again stepped 

exactly on the sole specimens on the mats and stood there for a few 

seconds each. The procedure was repeated a few times and various 

methods were used to test the sole and the mat.

Details of the methodology

METHODS
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RESULTS 
& DISCUSSION
The following table and graph show the trends and results of the experiments conducted.

Experimental Description Microorganism tested % removal adhesive mat
Walking (proxy sole)  S. aureus 85

Walking (proxy sole; high tack mat) S. aureus 93

Walking (proxy sole; high tack mat) S. aureus 70

Walking (proxy sole; high tack mat) S. aureus 85

Walking (proxy sole; high tack mat) S. aureus 89

Walking (proxy sole; high tack mat) S. aureus 88

Walking (proxy sole; high tack mat) A. niger 97

Walking (proxy sole; high tack mat) A. niger 98

Walking (proxy sole; high tack mat) A. niger 97

Walking (proxy sole; high tack mat) S. aureus 90

Removal of micro-organisms from proxy sole
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The inclusion of application of full 

body weight provided for a 

more realistic scenario and 

the experiment revealed a 

bacteria removal rate of 85%. 

Continuing with the full body weight 

application.The next experiment in the 

series revealed a removal rate of 70% 

for the adhesive test mat. In the next series of 

experiments, the performance of mats was tested 

in terms of what would 

be prevented from 

entering the protected 

area. Based on this 

testing, for the first experiment in this series, 99.5% microbes were 

prevented from entering a hypothetical protected area.

CONCLUSION
The negative control used is an adhesive mat cover sheet; as such there 

may be electrostatic forces that provide some type of removal effect. For 

the next experiment in the series, a more inert negative control was used; 

this was an inert linoleum surface. The use of this surface provided a 

greater difference between the negative control and the test product, with 

the negative control removing 36% of bacteria and the test mat removing 

89%. The same was repeated in another experiment to determine the 

robustness of the method; 88% of the bacteria were removed by the test 

mat. In contrast, at 63%, the removal rate of the negative control product 

stood much lower.

The next experiments in the series included tests on A. niger before finally 

reverting to S. aureus in utilising a flexible plastic material as an alternative 

proxy sole. The removal rates of adhesive mats remained well above 95% 

in experiments in the last few experiments of the series.

Our  mats contain a bactericide which is designed to prevent growth and 

activity of bacteria. In a recent study our EnviroTack™ mats 

did not permit growth of any bacteria or fungus tested, ie they are 

bacteriostatic. The mat reduced levels of Eschericia coli by 99.9%. 



From this data set, it is clear that the mat prevents in excess of 99% of bacteria from 
entering a protected zone. 
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PREVENTION 
of microorganisms from entering 
controlled environments

In terms of direct removal of microorganisms from an adhesive surface 

via a perpendicular force, it was determined that it was likely that the 

efficacy of the mat has plateaued, in terms of microbial removal. The data 

recorded was then analysed to determine what percentage of the bacteria 

what would be prevented from entering the protected zone.

Experimental Description Microorganism tested % removal adhesive mat
Walking (proxy sole; high-tack mat) S. aureus 99.5

Walking (proxy sole; high-tack mat) S. aureus 99.8

Walking (proxy sole; high-tack mat) S. aureus 99.4

Walking (proxy sole; higher tack mat) A. niger 100

Walking (proxy sole; high-tack mat) A. niger 99.8

Walking (proxy sole; high-tack mat) A. niger 99.9

Walking (proxy sole; high-tack mat) S. aureus 99.9

Prevention of microorganisms from entering controlled environments
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 S. aureus 
 • The test product removed 85% of S. aureus.

 • The test product prevented 99.7% of S. aureus from entering a protected zone.

 • The test product was 82% more effective than the negative control in preventing S. aureus 

  from entering the protected zone.

 A. niger
 • The test product removed 97% of A. niger.

 • The test product prevented 99.9% of A. niger from entering a protected zone.

 • The test product was 95.7% more effective than the negative control in preventing A. niger from  

  entering the protected zone.

Efficacy of test mats as a percentage of negative control

EFFICACY 

of adhesive mats as a percentage 
of negative control products
Given the exponential nature of bacterial enumeration, the efficacy of the test 

product was expressed as a percentage of the efficacy of negative control.

Experimental Description Microorganism tested % removal as 
    % of negative control

Walking (proxy sole; high-tack mat) S. aureus 89%

Walking (proxy sole; high-tack mat) S. aureus 97%

Walking (proxy sole; high-tack mat) S. aureus 59%

Walking (proxy sole; high-tack mat) A. niger 100%

Walking (proxy sole; high-tack mat) A. niger 89%

Walking (proxy sole; high-tack mat) A. niger 98%

Walking (proxy sole; high-tack mat) S. aureus 95%

By observing the data in the above table, it can be inferred that as compared to the negative control 
products, the test mats prevented significantly more microorganisms from entering a potential 
protected zone.

CONCLUSIONS 
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