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1.0 Aim 

To assess the antimicrobial activity of Star EndoSan™ as an aerosol biocide using the
Star International fogging procedure.

2.0 Materials and Methods 

2.1 Test microorganism 

Staphylococcus aureus NCTC 8325  
Candida albicans ATCC MYA 2876 SC5313 
Aspergillus brasiliensis ATCC 16404 
Bacillus cereus ATCC 117788 

2.2 Test agents 

Star EndoSan (2020g)

2.3 Method  

2.3.1 Preparation of inoculum 

2.3.1.1 Staphylococcus aureus 

A 24 hour culture of Staphylococcus aureus was harvested from a Tryptone Soya Agar (TSA) 
plate using a sterile swab and resuspended in 20ml of Tryptone Soya Broth (TSB). The bacterial 
suspension was diluted to give an OD590 = 0.10 ± 0.03 which corresponded to a bacterial 
concentration of approximately 108 cfuml-1.  
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2.3.1.2 Candida albicans 

A 48 hour culture of Candida albicans was harvested from a Sabouraud Dextrose Agar plate 
using a sterile swab and resuspended in 20ml of Sabouraud Dextrose broth. The suspension 
was diluted to give an OD590 = 1.00 ± 0.03 which corresponded to a bacterial concentration of 
approximately 107 cfuml-1.  

2.3.1.3 Aspergillus brasiliensis 

A 72 hour culture of Aspergillus brasiliensis was harvested from a Potato Dextrose Agar plate 
using a sterile swab and resuspended in 20ml of Sabouraud Dextrose broth. The suspension 
was diluted to give an OD590 = 1.00 ± 0.03 which corresponded to a fungal concentration of 
approximately 106 cfuml-1.  

2.3.1.4 Bacillus cereus 

Bacillus cereus spores were harvested and purified using local procedures. The final 
concentration was approximately 104 cfuml-1. 

2.3.2 Preparation of disc surfaces 

Polycarbonate, glass and stainless steel discs (n=3, diameter = 1.3mm) were sterilised prior to 
use. The surface of each discs was inoculated with 10µl of a single species suspension, allowed 
to dry and then placed randomly throughout the test room.  

2.3.3 Fogging Procedure 

The dimensions of the room used for the fogging procedure are shown in Table 1. The 
fogging procedure was carried out by Star International. The Contico Fogger set was used as
described; 23 mlmin-1 at 4 minutes, to 35 mlmin-1 at 17 minutes and then 56 mlmin-1 after 21 
minutes.  

Inoculated test discs were exposed to the biocide aerosol for 43 minutes followed by a 
90 minute settle time. After 90 minutes the test discs were placed in 2ml of neutraliser 
solution in order to terminate the reaction. The test discs were then sonicated for 15 
minutes in order to recover viable microorganisms remaining on the disc surfaces. 
Recovered microorganisms were quantified using serial dilutions. Drop plates were used for 
S. aureus and C. albicans and spread plates were used for A. brasiliensis and B. cereus.
Untreated control discs were not exposed to the biocide aerosol but were processed as
described above.
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Dimension Room G14 

Length 

Width 

Height 

7003 mm 

6720 mm 

2690 mm 

Area 47.24 m2 

Volume 127.08 m3 

Table 1. Dimensions of the room treated with Star EndoSan.

2.3.4 Environmental Monitoring 

Cotton tipped swab samples were taken from the 5 locations as shown in Figure 1. Swabs 
were spread immediately onto TSA. The TSA plates were incubated overnight at 37°C and 
following incubation, the ‘before’ and ‘after’ swab plates were examined for the presence of 
environmental isolates. 

Figure 1 – Location in Room G14 where surface swabs were taken. 
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3.0 Results 

3.1 Antimicrobial Activity of Aerosol Star EndoSan

Star EndoSan, when used as an aerosol biocide in Room G14 for 43 minutes, exhibited a
significant antimicrobial effect such that no viable S. aureus (Figure 2), C. albicans 
(Figure 3), A. brasiliensis (Figure 4) or B. cereus (Figure 5) were recovered from the disc 
surfaces, regardless of the disc material used. 

Figure 2 – Quantity of viable Staphylococcus aureus recovered from each of the three 
disc surfaces after 43 minutes fogging with an aerosol of Star EndoSan (n=6). Controls
were not exposed to aerosol. 

Figure 3 – Quantity of viable Candida albicans recovered from each of the three disc 
surfaces after 43 minutes fogging with an aerosol of Star EndoSan (n=6). Controls were
not exposed to aerosol. 
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Figure 4 – Quantity of viable Aspergillus brasiliensis recovered from each of the three 
disc surfaces after 43 minutes fogging with an aerosol of Star EndoSan (n=6). Controls
were not exposed to aerosol. 

Figure 5 – Quantity of viable Bacillus cereus recovered from each of the three disc surfaces 
after 43 minutes fogging with an aerosol of Star EndoSan (n=6). Controls were not
exposed to aerosol. 

1.00E+01

1.00E+02

1.00E+03

1.00E+04

Control Polycarbonate Stainless Steel Glass

R
e

co
ve

re
d

 m
ic

ro
o

rg
an

is
m

s 
(c

fu
/m

l)

Disc Surface

1.00E+01

1.00E+02

1.00E+03

Control Polycarbonate Stainless Steel Glass

R
e

co
ve

re
d

 m
ic

ro
o

rg
an

is
m

s 
(c

fu
/m

l)

Disc Surface



Page 7 of 9 
DOT 202(03) 

3.2 Environmental Monitoring 

A number of environmental isolates were recovered from the swabs taken in Room G14 
before the fogging procedure. After treatment with Star EndoSan the number of
isolates recovered at each location was reduced at sites swab 1 and 4. No viable 
microorganisms were recovered post treatment from swab sites 2, 3 and 5 (Figure 6). 
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Figure 6. Environmental isolates recovered from swabs taken at 5 locations in Room G14 
before (a) and after (b) 43 minutes fogging treatment with Star EndoSan.

4.0 Discussion 

Fogging with Star EndoSan resulted in a high level of antimicrobial activity against S.
aureus, C. albicans A. brasiliensis and B. cereus pre spiked glass, polycarbonate and 
stainless steel surfaces. Star EndoSan also successfully reduced the presence of
recoverable environmental isolates however in 2 of the 5 sites a small amount of bacteria 
material was recovered. The 2 sites that did result in small levels of recovery were the 
wooden area of the window ledge and the middle of the floor. No controlled tests have 
been carried out on wood and the carpet strands may have houses organisms that were 
‘hidden’ from treatment resulting in the 
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survival of viable material.  The recovered environmental isolates were of unknown origin and 
were not identified in this study. 
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