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ABSTRACT
Background 
Hand hygiene is still noted as one of  the most important factors essential for control of  infectious diseases particularly in hospital settings 
and soap and water is still of  essence, especially when hands are visibly soiled. The use of  medicated handwash products is becoming more 
widespread. These products sometimes claim a better efficacy than plain soap and water. This study set out to determine trends in 
antibacterial activity of  medicated and non-medicated locally sold soap products and bacteriocidal activity of  these products against 
commonly encountered clinical pathogens (Staphylococcus aureus, Klebsiella pneumoniae and Escherichia coli).

METHODS: Antibacterial activity of  4 handwash and 3 bodywash products was determined using the Agar-well 
diffusion, minimum inhibitory concentration and minimum bacteriocidal concentration tests.

RESULTS: At 100% product concentration, both non-medicated handwash products (Pears and Cussons) gave zones of  
inhibition ranging from 8 – 17 mm and 9 – 12 mm respectively, while the medicated products resulted in zones of  inhibition 
ranging from 23 – 30 mm and 17 – 29 mm. Liquid bodywash products were less inhibitory with 'no inhibition' observed in 
66.7% (18/27) of  cases than 11.1% (4/36) of  cases of  the handwash. All handwash products had bacteriocidal activity 
against all three test strains, while for the bodywash products, no bacteriocidal activity was observed in 4 cases. 

CONCLUSION: This study highlights the important role soaps particular the medicated versions play in hand hygiene. 
Further studies involving human volunteers and time-kill assays would be necessary to provide a more complete story of  the 
effectiveness of  these products in infection control.

INTRODUCTION
Initial guidelines for hand hygiene, recommended 

1the use of  soap and water . Despite the Centers for 
Disease Control and Prevention (CDC) revised 

2guidelines in 2002 , the use of  soap and water is still 
widespread particularly where the hands are visibly 

3dirty . Soaps act by reducing microbial load either 
via mechanical removal, or/and death. This 
variation of  activity depends on the composition of  
the soaps. Soaps are a timeless product described as 

4early as 1500 B.C.  and are generally classed as 
medicated or non-medicated, based on the presence 
or absence of  a biocide at active concentrations.

The more commonly used antibacterial products in 
the soaps include chlorhexidine, triclosan, 
trichlorocarbamide and trichloroxylenol. These 
substances are often contained at differing 

concentrations, which may result in either 
4, 5bacteriostatic or bacteriocidal activity . Different 

studies report on different substances as the most 
common in use. Chlorhexidine, triclosan and 
triclocarbon have been mentioned as the most 

5, 6, 7common antibacterial agents in use . These 
antimicrobial products have been found to inhibit 
both Gram positive and negative bacteria, though 

5with varying activity levels .

Controversial results have however been associated 
with the use of  medicated antibacterial products as 
opposed to the non-medicated products. One 
group of  studies report higher levels of  bacterial 

8, reduction in soaps containing antimicrobial agents
9, 10, 11. This is in contrast to a second set of  studies 
which seem to report no significant difference in 
levels of  bacterial reduction when comparing 
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4, 11, 12, 13
medicated and non-medicated soaps . One 
major reason for this variation in result is the non-
standardization of  methodology, with the various 
studies differing in concentration of  substrate used 

5
and contact time .

Though hand hygiene practices in Nigeria improved 
significantly since the 2014 Ebola virus disease 
(EVD) outbreak, most studies exploring hand 
washing practices in Nigeria generally focus on the 
use of  soaps and water in general, rather than the 

14, 15, 16
use of  antibacterial soaps . This same trend was 
reported by a previous study which noted a 
significantly higher use of  ordinary soap and water 
(93.9%) as opposed to the use of  an antiseptic soap 
and water (6.1%) among community health officers 

17
in Rivers State . With all the variations previously 
reported in the antibacterial efficacy of  various 
antimicrobial soaps, it is essential to explore the 
local situation as this would provide a basis to 
strengthen or alter current hand washing practices. 
This study therefore set out to determine if  any 
variations exist in antibacterial activity between 
medicated and non-medicated locally sold soap 
products and determine the bacteriocidal activity of  
these products against commonly encountered 
clinical pathogens.

MATERIALS AND METHODS

Test Isolates
The test organisms used in this study were of  
clinical origin and included Staphylococcus aureus, 
Klebsiella pneumoniae and Escherichia coli.

Test Products
Test products to be analysed were purchased from 
various stores around the Port Harcourt metropolis 
and represented both medicated and non-
medicated liquid hand and body wash.

Antibacterial Activity of  Products
The efficacy of  the various products against select 
clinical isolates was determined using previously 

18, 19, 20
described  diffusion and dilution methods; the 
agar well diffusion test and the minimum inhibitory 
concentration (MIC) dilution technique. To do this, 
stock solutions were first prepared by diluting each 
test substance twofold serially, using sterile distilled 

water to give stocks of  50%, 25% and 12%.

Agar well diffusion test
The agar well diffusion test was carried out as a 
preliminary screen to assess the antimicrobial 
activities of  the various products. This involved the 
use of  an inoculum corresponding to 0.5 
McFarland. The test inoculum was swab inoculated 
on a Mueller Hinton agar plate and allowed to stand 
at room temperature for 15 minutes. Following this, 
4 wells were created on the plates using a 6 mm cork 
borer and 0.2 ml of  differing concentrations (100%, 
50% and 25%) of  the test substance added to 
individual wells. After a 24 hour incubation at 37˚C, 
the zones of  inhibition were then measured.

Minimum Inhibitory Concentration (MIC) 
Determination
MIC testing was carried out to quantitatively 
determine the lowest concentration of  test 
substance which could cause an inhibition of  the 
growth of  the test isolates. This involved the 

8
inoculation of  5 × 10  CFU of  organisms to 
doubling dilutions of  the test substances. Following 
a 24 hour incubation at 37˚C, the MIC was 
determined as the lowest concentration of  test 
substance which caused an inhibition of  the growth 
of  the test organisms.

Minimum Bacteriocidal Concentration (MBC) 
Determination
To determine the MBC of  each test substrate, 
against each test isolate, the three lowest 
concentrations which resulted in an inhibition of  
the test organism were subcultured unto nutrient 
agar plates, incubated at 37C for 24 hours and 
observed for growth. The MBC was taken as the 
least concentration which did not result in growth 
of  the organism.

RESULTS
Test Products
Seven products were chosen to represent various 
brands, which varied in their antibacterial content 
(Table 1). Of  these seven products, four were liquid 
handwash products (2 indicated as medicated and 2 
non-medicated). The other 3 products were liquid 
bodywash products, 2 of  which were non-
medicated.
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Table 1: Test Products used and their active ingredients

Products Tested Product Class Active Antibacterial Ingredient(s) 
Pears Handwash None 
Cusson  Handwash None 
Astonish Handwash Triclosan 
Enliven Handwash Triclosan 
Lemon Fresh Bodywash Not Indicated 
Extract Bodywash None 
Idole Bodywash None 
 Preliminary Screen for Antibacterial Activity 

Using Agar well diffusion
A preliminary analysis of  the antibacterial activity 
of  each product against test isolates using the agar 
well diffusion technique, revealed a range of  zones 
of  inhibition (Table 2). The non-medicated 
products generally resulted in lower zones of  
inhibition than the medicated products. At 100% 
product concentration, both non-medicated 
handwash products (Pears and Cussons) gave zones 
of  inhibition ranging from 8 – 17 mm and 9 – 12 
mm respectively, while the medicated products 
resulted in zones of  inhibition ranging from 23 – 30 

mm and 17 – 29 mm.  In comparison with the 
handwash products, the liquid bodywash products 
were less inhibitory with 'no inhibition' observed in 
66.7% (18/27) of  cases of  the bodywash as 
opposed to 11.1% (4/36) of  cases of  the 
handwash.

The degree of  inhibition of  these products was 
generally concentration dependent but with varying 
activity against the clinical organisms (Figure 1), 
and a significant difference in inhibitory activity 
exhibited by the medicated handwash products as 
opposed to the non-medicated ones.

Table 2: Zones of  Inhibition of  test substances against select Clinical Isolates as determined 
by Agar well diffusion technique
 Pears (NM) 

Conc. (%) 
Cussons 

(NM) 
Conc. (%) 

Astonish 
Conc. (%) 

Enliven 
Conc. (%) 

Extract 
(NM) 

Conc. (%) 

Idole (NM) 
Conc. (%) 
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SA 8 7 NI NI 11 8 NI NI 30 23 22 NI 17 11 8 NI 29 28 23 NI NI NI NI NI 8 NI NI NI 

KP 17 15 14 NI 12 8 7 NI 23 21 20 NI 25 18 19 NI 13 NI NI NI 13 NI NI NI 8 NI NI NI 

EC NI NI NI NI 9 8 7 NI 24 22 15 NI 29 30 20 NI 11 NI NI NI NI NI NI NI 10 NI NI NI 

 Key: SA: S. aureus; KP: K. pneumoniae; EC: E. coli; NI: No Inhibition
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Figure 1: Variable Inhibitory levels of  test substances against clinical isolates 
(P: Pears; C: Cussons; A: Astonish; En: Enliven; Ex: Extract; I: Idole; LF: Lemon Fresh).

MIC/MBC Determination
Further susceptibility testing using the dilution methods showed similarities to that of  the agar well 
diffusion technique (Table 3). Dilution testing discounts the effect of  product diffusion and enables a more 
accurate and quantitative comparison of  antibacterial activity between test products. This test revealed a 
100% inhibition of  test isolates by handwash products, while no inhibition was noted only in one instance 
(Idole, K. pneumoniae) of  the bodywash products. Of  the handwash products, Pears showed the least 
inhibitory activity with MIC values ranging from 50% to 100%. 

Similar to the results of  the MIC testing, all handwash products had bacteriocidal activity against all three 
test strains. For the bodywash products, no bacteriocidal activity was observed in 4 cases. Lemonfresh 
which claims to be medicated was bacteriocidal only against E. coli.

Table 3: Minimum Inhibitory and Bacteriocidal Concentrations of  test substances against 
Select Clinical isolates

 S. aureus Klebsiella 
pneumoniae 

Escherichia coli 

 MIC MBC MIC MBC MIC MBC 
Pears 100% 100% 50% 100% 100% 100% 
Cusson  25% 50% 25% 25% 50% 50% 
Astonish 25% 50% 25% 25% 50% 100% 
Enliven 25% 25% 50% 25% 50% 50% 
Lemon Fresh 100% NB 100% NB 50% 25% 
Extract 50% 50% 25% 25% 100% NB 
Idol 100% 100% NI NB 100% 100% 
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DISCUSSION

Soaps are well known to play a very important role 
in hand hygiene. Despite the lack of  conclusive 
evidence of  an increased effectiveness of  
medicated soaps in reducing bacterial load, the non-
medicated soaps generally by their nature would 
result in removal rather than inactivation of  

21
pathogens. In line with this, a recent study  
reported significant level differences in rinse water 
generated by hand cleansing with substances 
containing antimicrobial agents. This was in stark 
contrast to the little or no difference observed when 
non-medicated soap was used. Results of  this 
current study present data which both appear to 
support the case for and against the use of  
medicated soaps.

11, 22
Similar to previous reports , in this study the 
medicated handwash products consistently resulted 
in higher zones of  inhibition than the non-
medicated ones when tested against the clinical 
pathogens (Table 3). Both medicated handwash 
products used in this study contained triclosan as 
the antibacterial agent (Table 1). This had previously 
been reported as the most common antibacterial 

5
agent in liquid handwash , though in more recent 
times this trend was noted to be changing due to the 

7
evolution of  triclosan resistant bacteria . Despite 
both products containing the same antimicrobial 
agent, the levels of  antibacterial activity of  the 
products varied slightly (Fig 1). This variation could 
be a function of  the concentration of  triclosan in 
the products. It has previously been reported that 
the maximum triclosan concentration allowed by 

12
law is 0.3% , though actual active concentrations 

5
may range up to 2% . Variable levels of  inhibition 
are associated with the different concentrations. At 
triclosan concentrations of  0.3% and less, reports 
were made of  a mean Log  reduction factor ranging 10

5, 12
from 2.05 to 2.8 . This was in contrast to the mean 
Log  reduction factor of  3.23 and 3.46 at triclosan 10

22, 23
concentrations of  0.45% and 0.46%  and the 
mean Log  reduction factor of  between 4 and 5 at 10

24
0.5% triclosan . Both medicated products tested in 
this study did not indicate the level of  triclosan in 
the products, but the results appear to indicate that 
the concentration of  triclosan in both products is 
adequate as they both resulted in significant levels 

of  inhibition.

The bodywash products tested in this study were 
consistently less inhibitory than the handwash 
products. This is most likely a reflection of  the 
difference in function between handwash and 
bodywash. Unlike soaps which are designed as a 
personal hygiene product for both the body and 
hands, or handwash products designed specifically 
for hands, bodywash products are designed 
specifically for body care. The skin doesn't generally 
have the same ability as the hands to transmit 
infection, plus wide alterations of  the normal skin 
flora could actually have detrimental effects, it 
follows therefore that skin products could be 
designed more to maintain skin equilibrium and 
hence any medicated substance present, in minimal 
concentrations.

The different products had differing levels of  
activities against the clinical isolates. In some cases 
the Gram positive bacteria in general had a higher 
level of  susceptibility to the tested products. This 
trend has been previously noted. A recent study 

12
analysing the antibacterial activities of  a soap  
noted higher levels of  log cfu/ml reduction in 
growth of  Gram positive bacteria (1.44 – 1.80), than 
in Gram negative bacteria (0.63 – 0.67). Similar 
reports have been made by other studies over the 

25, 26, 27, 28, 29
years . But this trend was not universally 
observed for all cases. In addition to differences in 
cell wall composition, prior contact with the test 
substance could affect the inhibitory effect on the 
organism. It might therefore follow that an 
organism would be more resistant to a substance it 
is encountering for the first time, rather than one it 
has been in contact with previously.

CONCLUSION

Results of  this study show good inhibitory activity 
of  the medicated handwash products tested against 
the limited subset of  clinical bacteria, highlighting 
the usefulness of  these products in infection 
control. The methods used in this study however 
only provide a preliminary screen and determine 
inhibitory activity after a prolonged period of  time 
(24 hours). Further studies both involving human 
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volunteers and time-kill assays would be necessary 
to provide a more complete story of  the 
effectiveness of  these products in infection control.
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