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Abstract
Surgical-site infections (SSIs) increase morbidity and mortality in post-surgical patients as well as represent 
an economic burden to healthcare systems. The aim of this study was to evaluate the in-vitro efficacy of 
triclosan coated polyglactin 910 suture against the common bacteria isolated from post-operative wound 
infection. Our goal was to establish whether the use of a triclosan coated suture would reduce the incidence 
of microbial colonisation of suture material thus reducing the rate of surgical site infection. Similar length 
(4cm) of triclosan coated and uncoated sutures were put on the lawn culture made on Mueller Hinton agar 
by 0.5 McFarland standard suspensions prepared by touching 4-5 colonies of each bacterium isolated from 
post-operative wound infections. After overnight incubation at 37°C, the zone of inhibition around triclosan 
coated sutures was compared to the zone of inhibition that was found around uncoated sutures. Among 
271 (81.87%) positive cultures from 331 post-operative wound samples, the commonest bacterial isolates 
were Staphylococcus aureus (29.52%), followed by Escherichia coli (17.34%), Klebsiella  spp. (15.13%), 
Coagulase negative Staphylococcus (9.96%), Pseudomonas spp. (9.22%), Proteus spp. (6.64%), Enterococcus 
spp. (5.53%), Citrobacter spp. (3.69%), and Acinetobacter spp. (2.95%). It was found that after overnight 
incubation at 37°C, a good zone of inhibition was present around triclosan coated sutures in all isolates except 
Pseudomonas spp. and Enterococcus spp. – but minimal or no such zone was seen around uncoated sutures. 
Triclosan coated suture showed good antibacterial activity in-vitro and may be assumed to significantly reduce 
the SSI rate, cost and duration of hospital stay as it is highly effective in-vitro against the common bacteria 
isolated from post-operative wound infection.
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Introduction
SSI is a common problem comprising a major part 
of health care associated infection (HAI) worldwide. 
Prevention and treatment of SSI is challenging as it 
prolongs hospital stay, has an effect on quality of life and 
is a financial burden. The causes of wound infections 
are multifactorial. Co-morbidity, malnutrition, and 
nicotine are important risk factors.1Implanted foreign 
materials, including sutures, increase the risk of 
SSI.2,3 Sutures in contaminated tissues may enable 
micro-organisms to penetrate deeper4 and the size 
of inoculum micro-organisms needed to cause 
an SSI is 105-times lower when foreign material is 
present.5 Biofilms around a suture may protect micro-
organisms from host defence mechanisms.6,7 There 
have been trials to study the role of antibiotic as well 
as antiseptic coated sutures to prevent SSI.8-10 Triclosan 
(2,4,4’–trichloro-2’-hydroxydiphenyl ether) is a broad-
spectrum biocide that has been used for more than 30 
years in various products such as toothpaste and soaps. 
In the beginning the mode of action was supposed 
to be through nonspecific disruption of the bacterial 
cell membrane.11 Newer studies, however, reveal that 
the target of triclosan is the Fab I gene, which blocks 
bacterial fatty acid synthesis (particularly the enzyme 

enoyl-acyl carrier protein reductase [ENR]).12,13,14 As 
triclosan is an antiseptic and not an antibiotic, the 
risk of resistance is very low.15 The safety of triclosan 
has already been investigated in several experimental 
studies.2,16,17,18

In this study the in-vitro efficacy of triclosan coated 
polyglactin 910 suture against the common bacteria 
isolated from post-operative wound infection was 
evaluated and compared with non-triclosan coated 
sutures.

Materials and Methods
The study was carried out from February 2012 to May 
2012 in the department of Microbiology, Medical 
College, Kolkata after the approval of ethics committee. 

Isolation and identification of bacteria from post-
operative wound infections
The samples collected from post-operative wound 
infections were inoculated in nutrient agar, blood 
agar and Mac Conkey’s agar media for isolation of 
the causative bacteria and identification was done by 
conventional biochemical tests. 

In-vitro testing of triclosan coated and uncoated 
suture against the bacteria isolated from SSI
0.5 McFarland standard suspensions were prepared 
from touching 4-5 colonies of each isolated bacterium 
and lawn cultures were made on Mueller Hinton agar. 
A small length (4cm) of triclosan coated suture and 
a similar length of uncoated suture were placed on 
two halves of each plate and incubated at 370C. After 
overnight incubation, the zone of inhibition around 
triclosan coated suture was compared to the zone of 
inhibition that was found around uncoated suture. 

Testing of triclosan coated suture  
against MRSA and MRSE 
After overnight incubation at 37°C, only those S. 
aureus strains showing a zone of inhibition less than 
21 mm diameter around cefoxitin discs (30µg) were 
taken as MRSA strains. Similarly, the S. epidermidis 
strains showing a zone of inhibition of less than 24 
mm diameter around cefoxitin discs were considered 
as MRSE. Again, 0.5 McFarland standard suspensions 
were made from each of these strains and lawn cultures 
were made on MHA plates. This time, along with 
coated and uncoated sutures on either half of each 
plate, a cefoxitin disc was also paced in the centre to 
observe the activity of coated suture against MRSA and 
MRSE in comparison to uncoated suture. 

Testing of triclosan coated suture  
against skin commensals
To detect the effect of triclosan coated suture against 
skin commensals, 20 skin swabs were collected from 
healthy individuals and inoculated into BHI broth. 
After overnight incubation at 37°C, the turbidity of 
the broth was matched with 0.5 McFarland standard 
and lawn cultures were made on MHA plates. Same 
procedure was repeated with coated and uncoated 
sutures. 

Results

Isolation and identification of bacteria from post-
operative wound infections
Among 331 samples collected from patients with SSI 
in three and half month’s duration, positive culture was 
obtained from 271 (81.87%) cases. The commonest 
bacterial isolates were S. aureus (29.52%), followed 
by E. coli (17.34%), Klebsiella (15.13%), Coagulase 
negative Staphylococcus (9.96%), Pseudomonas 
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Figure 1. Good zone of inhibition around coated 
suture, no zone of inhibition around uncoated 
suture against S. aureus and CoNS

Figure 2. Good zone of inhibition around coated 
suture, no zone of inhibition around uncoated 
suture and < 21mm zone of inhibition around 
cefoxitin disc against MRSA.

Figure 3. Good zone of inhibition around coated suture, no zone of inhibition around uncoated suture 
against Acinetobacter, E. coli and Klebsiella spp.

Figure 4. Good zone of inhibition around coated suture, no zone of inhibition around uncoated suture 
against Proteus and skin commensals
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(9.22%), Proteus (6.64%), Enterococcus (5.53%), 
Citrobacter (3.69%), and Acinetobacter spp. (2.95%). 

In-vitro testing of triclosan coated and uncoated 
suture against the bacteria isolated from SSI
For each bacteria when the number of isolates was 
more than 20 (e,g. in S. aureus, E. coli, Klebsiella, 
Coagulase negative Staphylococcus, Pseudomonas), 
50% of the isolates were randomly selected and tested 
against triclosan coated and uncoated suture. But 
when the number of isolates was less than 20 (e.g. in 
Proteus, Enterococcus, Citrobacter and Acinetobacter 
spp.), all the isolates were tested against triclosan 
coated and uncoated suture. The zone of inhibition 
around triclosan coated suture and around uncoated 
suture against these common isolates causing SSI was 
measured perpendicular to the midpoint of the suture 
material. After overnight incubation, a good zone of 
inhibition was found around triclosan coated suture – 
but no such zone was found around uncoated suture 
(Table I, Figures 1 and 3).  

Testing of triclosan coated suture  
against MRSA and MRSE 
Twenty four (30%) MRSAs were isolated from these 
wound infections and after performing similar 
experiment with MRSA, it was observed that plates 
containing MRSA strains showed a good zone of 
inhibition around coated suture (Figure 2), no zone of 
inhibition around uncoated suture and < 21mm zone 
of inhibition around cefoxitin disc. Similar results were 
found with MRSE strains.

Testing of triclosan coated suture  
against skin commensals
A fair zone of inhibition (4-6mm) for triclosan coated 
sutures and no zone of inhibition for uncoated sutures 
was seen against skin commensals (Figure 4).

The experiments were repeated three times, with 
coated and uncoated sutures against each bacteria 
and the coated suture came up with consistently good 
results against all the strains of all isolated bacteria 
from SSI including the skin commensals except 
Pseudomonas and Enterococcus spp. where there was 
no zone of inhibition around triclosan coated sutures 
(Figure 5).

Discussion
Triclosan-coated polyglactin sutures inhibited in 
vitro growth of S. aureus, including MRSA, and S. 
epidermidis, whose antibacterial effect was robust 
and did not diminish when sutures were placed in 
an aqueous environment for up to 7 days.19 Cultures 
of S. aureus, MRSA, S. epidermidis (biofilm-positive) 
and E. coli were inoculated in another study with 
triclosan-coated and non-coated polyglactin and 
reductions in bacterial adherence were observed 
with antibacterial activity persisting for at least 96 h.20 
The clinical efficacy of triclosan has been studied. 
Triclosan-coated poliglecaprone suture has been 
evaluated to inhibit bacterial colonization by E. coli 
and S. aureus in the mouse and guinea pig.17 In a study 
of post-appendicectomy SSIs in children, conventional 
treatment was compared with the use of triclosan-
coated sutures or gentamicin-impregnated sponges, 

Figure 5. No zone of inhibition around coated and uncoated suture against  
Enterococcus and Pseudomonas spp.
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Organism isolated (%) Zone of inhibition (coated suture) Zone of inhibition (uncoated suture)
S. aureus (29.52%) 14-18mm 0-2mm
	 MRSA 12-15mm 0-1mm
CoNS (9.96%) 14-20mm 0-2mm
	 MRSE 12-18mm 0-1mm
Enterobacteriaceae
	 E. coli (17.34%) 6-10mm 0-1mm
	 Klebsiella (15.13%) 6-8mm 0-1mm
	 Citrobacter (3.69%) 6-8mm 0-1mm
	 Proteus (6.64%) 6-10mm 0-1mm
Acinetobacter (2.95%) 9-11mm 0-1mm
Enterococcus (5.53%) 0-1mm 0-1mm
Pseudomonas (9.22%) 0-2mm 0-1mm

inserted prior to wound closure.21 The antimicrobial 
sutures and sponges significantly reduced SSIs. In 
a clinical prosthetic study, which evaluated the 
incidence of CSF shunt infections following use of 
triclosan-coated or conventional sutures, the infection 
rate was significantly reduced in the triclosan-coated 
suture group (4.3% vs 21%).22 Assuming an SSI 
reduction using triclosan-coated sutures of only 10%, 
use of such a suture, based on current costs, would 
avoid 100 SSIs yielding a cost saving of €976,000.23

The skin is a dynamic home of a large number of 
bacteria, with up to 3 million microorganisms on 
each square centimeter of skin.24 SSI commonly 
occurs from commensal organisms such as coagulase 
negative staphylococci, diphtheroids, Pseudomonas, 
and Propionibacterium species that are consistently 
present on patient’s skin. The antibcterial effect of 
triclosan coated suture over skin commensals were 
seen in this study.

Thus it might be assumed that use of triclosan coated 
suture could significantly reduce the SSI rate and 
thereby cost and duration of hospital stay. It was highly 
effective in-vitro against the common bacteria isolated 
from post-operative wound infections as well as skin 
commensals except Pseudomonas and Enterococcus 
spp. The increased cost of the coated suture material 
when weighed against the cost of wound infections 
caused directly by the cost of care as well as indirectly 
through the loss of economic productivity compared 
favourably. 
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