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Abstract: 
Different studies have shown the presence of nosocomial pathogens and the risk of nosocomial infections in 
companion animal clinics. The only way to control these infections is to apply a correct disinfection scheme. 
The most important part is to find an efficient disinfectant. There are different ways to test the efficacy of a 
disinfectant. Most predominant and standardized are the suspension tests that allow for the quantitative 
estimation of the bactericidal activity of disinfectants on tested microorganisms. The result of these testes is 
always a very good predictor for the efficacy of the disinfectants, but in the practical uses of the product, other 
factor that should be taken in consideration thus there are tests that have been developed to evaluate the 
bactericidal effect of disinfectants on nosocomial pathogens attached to surfaces of manipulation in the 
companion animal clinics. The aim of this study was to evaluate the bactericidal effect of disinfectants on 
microorganisms attached in dry surfaces applying mechanical action. The test consists in covering a dried 
inoculum with disinfectant applying mechanical action in order to improve contact between microorganisms and 
disinfectants. This procedure resulted in higher reduction on nosocomial pathogens comparing the tests without 
the application of mechanical action. 
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1. Introduction 

Various studies have shown the presence of 
nosocomial pathogens and the risk of nosocomial 
infections in companion animal clinics. The only 
way to control these infections is to apply correct 
disinfection scheme [11]. According to the standards 
to choose the proper disinfectant it should be tested 
in different phases: preliminary suspension tests to 
verify whether a product deserves the qualification 
‘disinfectant’ phases 2 tests covering suspension 
tests under a variety of test and finally phase 3 tests 
to measure the performance of a product under real 
use conditions. Testing the disinfectant in real 
conditions depends on a number of factors 
including: microorganisms (microbial loads, 
resistance of microorganisms), disinfectant (product 
concentration, method of application, contact time), 
the environment (presence of organic load, 
topography of the terrain, temperature, humidity, 
pH, presence of other chemicals) [ 8 ] then the most 
effective ways of disinfectant testing are the of the 
first and second phase. Most predominant and 
standardized are the so called suspension tests that 
allow for the quantitative estimation of the 
bactericidal activity (log reduction factors) of 

disinfectants on test organisms suspended in 
solutions of these products [6, 7]. The result of these 
tests is a good predictor of the effectiveness of 
disinfectant but the practical use of the product 
should also consider other factors. So there are tests 
which assess the disinfectant bactericidal effect on 
nosocomial agents attached to the surfaces of 
manipulation in companion animal clinics [2, 5]. 
The aim of the study was to evaluate the bactericidal 
effect of disinfectants on pathogenic agents attached 
to the dried surface using the mechanical action.   

2. Material and Methods 

According to standards set for testing a 
disinfectant taken at least one microorganism Gram 
- positive and Gram - negative should be taken in 
consideration [1]. The study included the following 
organisms: S. aureus and P.aeruginosa previously 
isolated in veterinary clinics in Tirana. For these 
organisms were used nutrient broths as described in 
the corresponding literature [3]. The disinfectants 
that were tested were ethanol (30 %, 70 %, 90 %), 
sodium hypochlorite (100, 300, 1000 mg/l) and 
benzalkoniumchloride (300, 1000, 3000 mg/l). Each 
of the strains was inoculated in peptone water and 
incubated at 37 ˚ C for 24 hours [10]. Small circular 
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stainless steel surfaces with a diameter of 2 cm 
were sterilized and were covered with50 μl of 
inoculum and left to dry at 37 ˚ C temperature for 60 
minutes [2].  Then inoculum was covered with 100 
μl of disinfectant (without using mechanical action). 
After each interval of exposure time to disinfectant 
the steel plates were immersed in 10 ml of 
neutralizer. Neutralizer efficiency is important in 
determining the effect of disinfectants [12].  
Neutralizers have been tried before and are 
considered appropriate in the inactivation of each of 
disinfectants [4]. As neutralizing agent physiological 
saline was used for ethanol and Tween 80 for 
sodium hypochlorite and benzalkoniumchloride [9]. 
After neutralizing the composition was vortexed and 
to achieve a homogeneous content.  100μl of the 
composition was transferred to nutrient agar plates 
and were incubated at 37˚C for 24 hours [10].  In the 
end the colonies were counted. In control tests 
instead of disinfectants was used water to calculate 
spontaneous death of microorganisms. Spontaneous 
death is calculated making the difference of the 
number of colonies in the inoculum with the number 
of colonies of control tests.  Bactericidal effect was 
calculated making difference of the survived 
colonies in control tests, with the number of colonies 
survived in the real tests after using disinfectant. In 
disinfectants testing using mechanical action, cotton 
swabs diameter of 5 mm wet with disinfectant were 
used. With these swabs disinfectant was spread 
using a slight pressure on steel plates covered before 
with 50 μl of inoculum. The procedure for counting 
the surviving colonies and calculate the bactericidal 
effect was the same as in the test without mechanical 
action. 

3. Results and Discussion 

with
that ethanol 30% has a low bactericidal effect on 
S.au
P.ae
bactericidal effect on both microorganisms. With 
more exposure time the killing rate of bacteria is 
higher.  

The results obtained from the test of ethanol 
involving mechanical action on bacteria showed a 
higher bactericidal effect in all concentrations 
against both microorganisms. The mechanical action 
improves the contact of disinfectant with the 
bacteria thus giving a higher killing rate. 

Table 1. Exposure of microorganisms to 

ethanol (without mechanical action) 

The results obtained from the test of ethanol 
out mechanical action on the bacteria showed 

reus but it has a high bactericidal effect on 
ruginosa. Ethanol 70% and 90 % has a high 

Bacteria Exposure  
time 

Concentration  
of disinfectant (%) 
  30         70       90 

Staphylococcus 
aureus 

1 min 0.3 4.3 > 
5 min 0.9 > > 

10 min 3.9 > > 
Pseudomonas 

aeruginosa 
1 min 2.8 > > 
5 min 4.7 > > 

10 min > > > 
< = < 0.3; > = > 5 

Table 2. Exposure of microorganisms to 

ethanol (with mechanical action) 

Bacteria Exposure  
time 

Concentration 
 of disinfectant (%) 
   30          70       90 

Staphylococcus 
aureus 

1 min 1.4 > > 
5 min 3.6 > > 

10 min > > > 
Pseudomonas 

aeruginosa 
1 min 4.8 > > 
5 min > > > 

10 min > > > 
< = < 0.3; > = > 5 

Table 3. Exposure of microorganisms to 

sodium hypochlorite (without mechanical 

action) 

Bacteria Exposure  
time 

Concentration 
 of disinfectant (mg/l) 

  100 300 1000 
Staphylococcus 

aureus 
1 min < 0.8 > 
5 min 0.5 2.0 > 

10 min 1.8 3.8 > 
Pseudomonas 

aeruginosa 
1 min 2.1 3.7 > 
5 min 4.1 > > 

10 min > > > 
< = < 0.3; > = > 5 

The result obtained from the t st of so
hypochlorite without mechanical action showed low 

e dium 

killing rate in low concentrations for S.aureus but 
hing killing rate for P. aeruginosa. In highest 
concentration the killing rate increased drastically 
on both microorganisms. In the results obtained 
from the test of sodium hypochlorite involving 
mechanical action the killing rate was higher than in 
the tests without mechanical action.   
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Table 4. Exposure of microorganisms to 

sodium hypochlorite (with mechanical 

action) 

Bacteria Exposure 
 time 

Concentration  
of disinfectant (mg/l) 

  100 300 1000 
Staphylococcus 

aureus 
1 min 0.7 1.8 > 
5 min 1.6 3.4 > 

10 min 3.3 > > 
Pseudomonas 

aeruginosa 
1 min 4.4 > > 
5 min > > > 

10 min > > > 
< = < 0.3; > = > 5 

Table 5. Exposure of microorganisms to 

benzalkoniumchloride (without mechanical 

action) 

Bacteria Exposure 
 time 

Concentration 
 of disinfectant (mg/l) 

  300 1000 3000 
Staphylococcus 

aureus 
1 min 0.3 0.4 0.9 
5 min 1.2 1.3 2.2 

10 min 3.9 4.2 > 
Pseudomonas 

aeruginosa 
1 min < < < 
5 min < 0.3 0.9 

10 min 0.5 1.1 1.9 
< = < 0.3; > = > 5 

Table 6. Exposure of microorganisms to 

benzalkoniumchloride (with mechanical 

action) 

Bacteria Exposure 
 time 

Concentration  
of disinfectant (mg/l) 

  300 1000 3000 
Staphylococcus 

aureus 
1 min 0.8 1.0 2.1 
5 min 2.0 3.8 > 

10 min 4.7 4.9 > 
Pseudomonas 

aeruginosa 
1 min 0.3 0.4 > 
5 min 0.9 1.1 > 

10 min 2.2 3.6 > 
< = < 0.3; > = > 5 

The results obtained from the test of 
benzalconiumchloride showed in general low killing 
rates for both microorganisms especially for 
P.aeruginosa. Even in high concentrations of the 
disinfectant the killing rate was in low. The results 
obtained from the tests of benzalkoniumchloride 
involving mechanical action showed again higher 
killing rates than the normal test without mechanical 
action. Testing of disinfectants on surfaces of steel 
approximates more practical conditions of use of 
disinfectant because this testing was conducted on 

the microorganisms attached on these surfaces. 
Bactericidal effect of disinfectants tested was greater 
in large concentrations of the product and in greater 
exposure time of microorganisms to products used. 
It was observed in this study was that the 
mechanical action which improves contact between 
microorganisms and disinfectant has a positive 
impact increasing the bactericidal effect of the 
product. Mechanical action which is the sae with the 
cleaning of the practice area with the cleaning 
wipes, toothbrushes, etc. was also another factor 
which approximates test conditions to those in 
practical use of disinfectant. Testing the disinfectant 
in real conditions depends on a number of factors 
including: microorganisms (microbial loads, 
resistance of microorganisms), disinfectant (product 
concentration, method of application, contact time), 
the environment (presence of organic load, 
topography of the terrain, temperature, humidity, 
pH, presence of other chemicals) [8] so we can 
consider that in our study, the conditions are very 
close to practical use of disinfectants thus the results 
obtained are useful to estimate the effectiveness of 
bactericidal effect in terms of practical use of 
disinfectant. 

4. Conclusions 

In both microorganisms studied, was observed 
sensitivity to selected disinfectants. Bactericidal 
effect of these disinfectants depended more on 
product concentration and time of exposure of 
microorganism to disinfectant. As noted by the 
results obtained during testing of disinfectants 
mechanical action increases the effectiveness of the 
bactericidal effect of the product and therefore also 
in the practical application of disinfectant, 
mechanical action should be taken into 
consideration along with disinfectant concentration 
and time of exposure of microorganisms to the 
chosen product. 
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