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ABSTRACT  
 
Background: The spread of antibiotic resistant infections in both hospital and community 
settings is a global public health problem. Proper hand washing with soaps has been described as 
a simple means of preventing disease transmission. 
Objectives: The antimicrobial activities of six commonly used medicated soaps - Safeguard®, 
Dettol®, Crusader®, Septol®, Tetmosol® and Sabulun salo (Local black soap) against multi-drug 
resistant pathogenic Staphylococcus aureus and Escherichia coli isolates were investigated in 
Maiduguri metropolis. 
Methods: Two isolates each of Staphylococcus aureus and Escherichia coli were collected from 
laboratory unit of the University of Maiduguri Teaching Hospital and confirmed using standard 
microbiological procedures. Antibiotic susceptibility testing was determined using standard disc 
assay method. The effectiveness of the soaps against these organisms was determined using agar 
well diffusion and broth dilution methods.  
Results: The E. coli and S. aureus isolates were multi-drug resistant to the tested antimicrobials. 
Only one of the S. aureus isolates was susceptible to Safeguard®, Dettol®, Tetmosol® and 
Sabulun salo, while the other three isolates were resistant using the agar well diffusion method. 
Dettol®, Tetmosol® and Sabulun salo had the highest activity against all the isolates. One of the 
S. aureus isolates exhibited the highest susceptibility at MIC 1.56mg/ml and MBC 3.175mg/ml 
of the soaps’ concentrations.  
Conclusion: This study showed that Dettol®, Tetmosol® and Sabulun salo are the most effective 
soaps against antibiotic resistant bacteria and thus can be used to control the spread of pathogenic 
microorganisms in hospitals and communities through proper hand hygiene. 

 
INTRODUCTION 

Soaps are the products of the saponification 
of alkaline substances with free fatty acids in 
fats and oils1.  They have been used for 
extensively long time in many generations 

as cleansing agents and means of achieving 
personal hygiene in many households and 
hospitals2-4. The antimicrobial soaps 
otherwise known as medicated soaps 
containing some antiseptic chemicals like 
Triclosan, Triclocarban, Chlorhexidine, 
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Hexachlorophene and Iodine2,3. They have 
been reported to remove 65 - 85% bacteria 
from human skin due to their washing and 
killing effects, thereby continue to reduce 
microbial flora on the skin after washing 
hands2,5-8. 
Micro-organisms are ubiquitous having their 
habitats everywhere and in some parts of 
human body where they exist as microbiota 
rendering one benefit or the other to the 
host9. However, they are a major aetiologic 
agents of human diseases and infections in 
the community, and their effects can be 
more severe in people with breakdown of 
immune status depending on the loads of the 
infectious agents in the carrier individuals10. 
Person to person contact has been attributed 
as one of the major means of transmission of 
these infections in the community and the 
commonly implicated bacteria in the 
community associated infections are being 
described as Staphylococcus aureus11, 
Escherichia coli12 and Pseudomonas 
aeruginosa13. 
The human skin is the largest organ in the 
body which is the first line of defence that 
serves as a protective waterproof layer that 
blocks the entry of bacteria, viruses, fungi 
and parasites into the body thereby keeping 
the internal tissues free from infections9. 
Hence, regular hand washing is therefore 
very crucial to the wholesome health of the 
individuals in community and hospitals 
when it is targeted at the reduction of 
possible cross transmission of pathogenic or 
opportunistic bacteria especially when the 
cleansing agent contains chemicals that have 
antimicrobial property14. 
Although some researchers have described 
excessive use of medicated soaps as a 
possible rid-off of skin microbiota and 
exposure to opportunistic skin infections4. 
This study therefore seeks to evaluate the 
antimicrobial activities of different kinds of 
medicated soaps available in Maiduguri 
metropolis, Borno state against clinical 
isolates of multi-drug resistant 
Staphylococcus aureus and Escherichia 
coli. 
 

MATERIALS AND METHODS 
 
Study Area 
Maiduguri is capital city of Borno State in 
North-eastern Nigeria, and it is the largest 
city in the Northern Nigeria with 543 km2 
and it lies between latitudes 11˚ 49 ̍ 59.9988 ̎ 
N and longitude 13˚ 9 ̍ 0.0000 ̎ E15. Its 
residents are mostly Muslims including 
Kanuri, Hausa, Shuwa, Marghi and Fulani 
ethnic groups. There are also a 
considerable Christian population and 
people from Southern States of Nigeria such 
as the Igbo, Ijaw and Yoruba. Their major 
occupations are trading, farming and 
education15. 
 
Ethical Clearance 
Ethical approval was obtained from the 
Ethics and Research committee of 
University of Maiduguri, Maiduguri, 
Nigeria, before the commencement of the 
study in April 2021.  
 
Sample Collection 
The bacterial cultures of Staphylococcus 
aureus and Escherichia coli which were 
obtained from patients with wound and 
urinary tract infections respectively, were 
collected from the Microbiology laboratory 
unit of University of Maiduguri Teaching 
Hospital (UMTH), and transported to the 
Department of Pharmaceutical 
Microbiology laboratory, Faculty of 
Pharmacy, University of Maiduguri, Borno 
State. They were inoculated on already 
prepared sterilized nutrient agar for 
purification and identification of the discrete 
bacterial colonies after incubation at 37°C 
for 24 hours. 
 
Collection of soap samples and 
preparation of soap solutions 
The medicated soap samples used for the 
study were purchased from market in 
Maiduguri, Borno State. The batch numbers, 
expiry dates and the presence or absence of 
the manufacturers seal were noted. The soap 
samples were Safeguard®, Dettol®, 
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Crusader®, Septol®, Tetmosol® and 
Sabulun salo (local black soap).  
Six different concentrations of each of the 
soap samples were prepared for the 
susceptibility testing. An initial stock 
concentration of 100mg/ml of each of the 
soaps was first prepared by scrapping 1 gram 
of each of the soaps into each of a sterilized 
9 ml of distilled water and the other 
concentrations of 50mg/ml, 25mg/ml, 
12.5mg/ml, 6.25mg/ml and 3.125mg/ml 
were prepared from the initial stock 
concentration of 100mg/ml solution of each 
of the soaps. 
 
Preparation of standardized bacterial 
suspension 
The bacterial isolates that gave the 
characteristic golden yellow colour on 
Mannitol Salt agar and greenish metallic 
sheen on Eosin Methylene Blue agar were 
confirmed as Staphylococcus aureus and 
Escherichia coli respectively. Each of the 
overnight culture of the selected S. aureus 
and E. coli was standardized by dispensing 
colonies from it into sterilized 5ml normal 
saline until the turbidity matched that of 
0.5McFarland standard suspension 
corresponding to 1.5×108 CFU/mL of the 
isolate in the suspension. 
 
Antimicrobial susceptibility testing of the 
bacteria 
The susceptibility pattern of each of the 
selected S. aureus and E. coli isolates against 
some antibiotics was determined using the 
modified Kirby-Bauer agar diffusion 
method by inoculating each of the Mueller 
Hinton agar plates with each of the 
standardized bacterial suspension using 
sterile cotton swab sticks. Then the eight 
antibiotic discs (Gentamicin 10 µg, 
Chloramphenicol 30 µg, Levofloxacin 5 µg, 
Cefotaxime 30 µg, Imipenem 10 µg, 
Ceftaxidime 30 µg, Nitrofurantoin 300 µg 
and Cotrimoxazole 25 µg) were placed at 
equidistance on the surface of the agar and 
incubated at 37°C for 24 hours. The zone of 
inhibition of each of the antibiotic discs 
against the test organism was measured and 

interpreted using the Clinical Laboratory 
Standard Institute16 test chart. The 
antimicrobial susceptibility test results were 
interpreted based on the different zones of 
inhibition produced on the Mueller Hinton 
agar plates by the different concentrations of 
the antibiotic discs17. 
 
Determination of the antimicrobial 
activities of the soaps 
The susceptibility pattern of each of the 
selected S. aureus and E. coli isolates to the 
various concentrations of the soaps was 
determined using agar well diffusion 
method. Each of the Mueller Hinton agar 
plates were swabbed with each of the 
standardized bacteria suspension using 
sterile cotton swab sticks and a sterile cork-
borer of 10 mm diameter was used to make 
six wells in the agar plates and sealed with 
few drops of molten agar before adding 100 
µl (0.1 ml) of each of the six concentrations 
(100mg/ml, 50mg/ml, 25mg/ml, 12.5mg/ml, 
6.25mg/ml and 3.125mg/ml) of a particular 
soap to the labelled wells using 100 µl 
micropipette. The plates were then 
incubated at 37oC for 24 hr, after which the 
zone diameters of inhibition were measured 
and interpreted16. 
 
Determination of minimum inhibitory 
concentration and minimum bactericidal 
concentration of the soaps 
The Minimum Inhibitory Concentration 
(MIC) of each of the selected soaps were 
determined by the standard macro broth 
dilution method in Mueller–Hinton broth 
using a 100mg/ml  stock solution of the soap 
and a serial dilution was performed by 
taking 5 mL from the stock solution (100 
mg/mL) and successively pipetting the same 
volume into the test tubes containing 5 mL 
of sterile Muller Hinton broth each serially, 
starting with the first tube to obtain the 
following concentrations: 50mg/mL in the 
first tube, 25mg/mL in the second tube, 
12.5mg/mL in the third tube, 6.25mg/mL in 
the fourth tube, 3.125mg/mL in the fifth 
tube, and 1.5625mg/mL in the sixth tube. 
The tubes were then inoculated with 100 µL 
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of each of the standardized test bacterial 
isolates. All the tube cultures including the 
experimental controls were incubated at 37 
°C for 24 hours and were observed for 
turbidity as evidence of bacterial growth. 
The lowest concentration of the soap that 
prevented the bacterial growth is taken as its 
minimum inhibitory concentration (MIC). 
The minimum bactericidal concentrations 
(MBC) assay was determined by inoculating 
fresh nutrient agar plates with one loop-full 
of culture taken from each of the broth 
cultures that showed no growth including 
the MIC tubes. The plates were incubated at 
37 °C for 24 hr. After the incubation period, 
the lowest concentration of the soap that 
killed the bacteria on the solid medium was 

established as MBC values for each soap 
sample17. 
 
RESULTS 
 
Susceptibility of bacteria to selected 
antibiotics 
The four different pathogenic bacteria 
isolates obtained from the hospital were 
confirmed to be two S. aureus and two E. 
coli. The results of their susceptibility to the 
selected antibiotics revealed S. aureus 
isolates to be resistant to all the antibiotics 
belonging to seven classes of antimicrobial 
agents while E. coli isolates were only 
resistant to three antibiotics belonging to 
two classes of the agents as shown in Table 
1. 

 
Table 1: Antimicrobial Susceptibility Pattern of the bacterial isolates 
AGENTS S. aureus 1 S. aureus 2 E. coli 1 E. coli 2 
Cefotaxime  R R R R 
Ceftazidime R R R R 
Gentamicin R R S S 
Chloramphenicol  R R S S 
Cotrimoxazole R R R R 
Nitrofurantoin R R S S 
Levofloxacin R R S S 
Imipenem  R R S S 

Note: S. aureus 1, S. aureus 2, E. coli 1 and E. coli 2 are four different strains of two bacteria 
 
Antimicrobial activity of the soaps  
 
The determination of the antimicrobial 
activities of the various concentrations of the 
six selected soaps using agar well diffusion 
method revealed E. coli 1, E. coli 2 and S. 
aureus 2 to be completely resistant to all the 
different soaps’ concentrations while S. 
aureus 1 was found to be susceptible to 
increasing concentrations of Tetmosol®, 
Dettol®, Safeguard® and local soap as 
shown in Table 2. 

Minimum inhibitory concentration and 
minimum bactericidal concentration of 
the soaps 
The MIC and MBC determination of the 
soaps revealed the S. aureus 1 to be the most 
susceptible isolate showing highest 
susceptibility to Dettol®, Safeguard® and 
Local soap at MIC 1.56mg/ml and MBC 
3.175mg/ml. However, Dettol®, Tetmosol® 
and local soap exhibited the highest 
antimicrobial activity against the E. coli 
isolates at MIC 6.25mg/ml and MBC 12.5 
mg/ml as shown in Figures 1 and 2.
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Table 2: Susceptibility pattern of S. aureus 1 to the selected medicated soaps 

Soaps (mg/ml)  
Zone diameter of inhibition (mm) 
3.125 6.25 12.5 25 50 100 

Tetmosol® 0 14 15 17 16 18 
Dettol® 0 0 0 13 11 13 
Septol® 0 0 0 0 0 0 
Crusader® 0 0 0 0 0 0 
Safeguard® 0 12 14 14 12 0 
Local soap 0 0 12 14 19 21 

Note: A 100µL of each of the soaps’ solutions was used and the cork borer diameter was 10 mm. 
 
 
 

 
Figure 1: Minimum Inhibitory Concentrations of the Soaps 
Key: SA1 = S. aureus 1, SA2 = S. aureus 2, EC1 = E. coli 1 and EC2 = E. coli 2 
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Figure 2: Minimum Bactericidal Concentrations of the Soaps 
Key: SA1 = S. aureus 1, SA2 = S. aureus 2, EC1 = E. coli 1 and EC2 = E. coli 2 
 
DISCUSSION 
 
Medicated soaps have been reported to have 
killing effects on common antibiotic 
resistant pathogenic organisms and thus, has 
been recommended for regular use for the 
prevention of skin infections and the 
transmission of other diseases by direct or 
indirect contacts1, 18. 
The susceptibility patterns of the isolates of 
the pathogenic bacteria in this study 
revealed that S. aureus isolates were all 
resistant to all the seven classes of 
antimicrobials used while the E. coli isolates 
were only resistant to two classes. This 
therefore implies that these pathogenic 
bacteria have been widely exposed to many 
antibiotics and their infections might have 
very limited treatment options posing the 
challenges of transmission to vulnerable 

populations in the society leading to a 
serious a public health problem19-21. 
The susceptibility pattern of the four 
bacterial isolates to the studied medicated 
soaps using agar well diffusion method 
revealed that only Safeguard®, Dettol®, 
Tetmosol® and local soap showed 
increasing varied activities to only one of the 
two S. aureus isolates at increasing 
concentrations while Septol® and 
Crusader® showed no activity to this isolate. 
However, the other three isolates were all 
resistant to all the tested soaps. This 
observation might be due to the molecular 
weights of the soap ingredients and their 
varying dissolutions which affect their 
diffusion within the agar16,17. The 
susceptibility of S. aureus isolates to the 
local soap using agar well diffusion method 
in this study is in agreement with the 
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findings of the studies from Bauchi State22, 
Zaria23, Birnin Kebbi24, Gombe State14 and 
Akure25. 
The Escherichia coli isolates in this study 
were not inhibited by any of the tested 
medicated soaps which agree with a similar 
study in Rawalpindi, Pakistan4. However, 
our finding is in contrary to a similar study 
in India where E. coli was inhibited by both 
herbal soap and medicated soap1. These 
observed variations might be due to the 
differences in the active ingredients of the 
soaps and the resistant profile of the strains 
of E. coli in the different centres. 
The MIC and MBC determination of the 
medicated soaps revealed that S. aureus 1 
was the most susceptible isolate showing the 
highest susceptibility to Dettol®, 
Safeguard® and local black soap at MIC 
1.56mg/ml and MBC 3.175mg/ml. 
However, Dettol®, Tetmosol® and Local 
black soaps had the highest activity (MIC 
6.25mg/ml and MBC 12.5 mg/ml) against 
the E. coli isolates. This therefore suggests 
that Dettol®, Tetmosol® and local black 
soap might be the most effective soaps for 
the reduction of antibiotic resistant bacteria 
through hand hygiene in both hospitals and 
communities in this locality. These results of 
the MIC and MBC against different 
concentrations of the selected medicated 
soaps concurred with a study which reported 
varied MBC and MIC results against isolates 
of S. aureus and E. coli showing S. aureus 
isolates to be more susceptible than E. coli 
isolates26, 27. 
 
CONCLUSION 
 
This study has shown the various levels of 
effectiveness of the selected medicated 
soaps against common human pathogens. 
Tetmosol®, Dettol® and local black 
(Sabulun salo) soaps showed the highest 
antimicrobial activity against the pathogens 
and can therefore be used to prevent skin 
infections and its transmission by hand 
washing, cleaning and bathing. 
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