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INTRODUCTION:  

Polypropylene mesh has gained increasing popularity as a surgical treatment for extensor mechanism disruption in revision knee arthroplasty. Unfortunately, 
mesh is often utilized as a last resort in complex revision cases involving fragile hosts, leading to a higher frequency of postoperative periprosthetic joint 
infection (PJI). In addition to the circumstances of its use, we have previously demonstrated in-vitro that both gram positive and negative bacterial pathogens 
can readily colonize polypropylene mesh and form biofilm. Pretreating materials with antiseptic solutions or antibiotics has multiple precedents in the 
surgical literature (grafts, sutures), but this strategy has yet to be described for polypropylene mesh. Therefore, the primary objective of the current study was 
to determine if exposing polypropylene mesh to varying concentrations of antibiotic or antiseptic solutions could be effective in subsequently preventing the 
proliferation of Staphylococcus Aureus on its surface and inhibiting biofilm formation. 

METHODS:  
Polypropylene mesh (Marlex, CR Bard, Davol Inc.) was obtained and cut into reproducible 10mm diameter circles under sterile conditions. Mesh circles were 
then ‘pre-treated’ through exposure to either an antiseptic solution (diluted povidone-iodine or 10% povidone-iodine with and without hydrogen peroxide) or 
increasing concentrations of vancomycin for a duration of 3 minutes. 
For antiseptic solution exposure, mesh circles were immersed in one of the two antiseptic solutions for three minutes, then gently rinsed in normal saline until 
the brown stain of povidone-iodine was no longer visible to the naked eye. For antibiotic exposure, vancomycin hydrochloride was diluted in normal saline to 
produce six concentrations (2.5mg/ml, 1.25mg/ml, 0.625mg/ml, 0.312mg/ml, 0.16mg/ml, 0.08mg/ml and 0.04mg/ml). Mesh circles were immersed in one of 
these concentrations for 3 minutes and then gently rinsed with normal saline. Circle meshes were weighed before and after vancomycin exposure to quantify 
how much vancomycin could have remained on their surfaces. 
Pre-treated mesh circles were placed in individual wells in a 48-well plate and immersed in 1ml of tryptic soy broth containing Staphylococcus aureus (Xen 
36, Perkin Elmer), with concentrations representing 1) intraoperative contamination (105 CFUs) or 2) heavier intraoperative contamination (107 CFUs, based 
on our previous study) for 24 hours. All conditions were executed in triplicate. 
Following culture, mesh circles were rinsed in PBS (to remove planktonic bacteria) and then placed in wells with fresh TSB and cultured overnight. The 
following day, wells were visually inspected for turbidity. Mesh circles were then rinsed and sonicated for 15 minutes on ice to dislodge biofilm-based bacteria. 
Sonicated fluid was cultured overnight. The primary outcome was comparison of cloudiness in wells among pre-treated and non-treated conditions. 
 
RESULTS: 
Immersing Marlex mesh samples in the vancomycin solution resulted in a weight increase of 15 ± 22 µg, presumably due to surface tension. This led to 
retention of vancomycin that ranged from 32.5 µg to 0.5 µg among the different experimental conditions.  
 

Mesh samples immersed in antiseptic solutions and the four lower vancomycin concentrations had negligible effects on CFU counts compared to controls, 
with evident cloudiness present. Conversely, higher concentrations of vancomycin (2.5mg/ml, 1.25mg/ml) consistently prevented bacterial proliferation on 
mesh circles (Table 1). 
 
DISCUSSION:  
The current study is the first to report on the effect of antibacterial/antiseptic pretreatment on polypropylene mesh. We observed that vancomycin pre-
treatment does prevent bacterial colonization on polypropylene mesh and that this effect may be due to vancomycin remaining on the mesh surface. The 
surface properties of the mesh appear not to be conducive to antiseptic solutions, which appear to readily wash off the surface and provide no further 
preventative effects. Although vancomycin pretreatment may be beneficial, further research should be performed to determine if subsequent manipulation or 
irrigation of the mesh could dislodge the vancomycin and mitigate any preventative effect. 
 
SIGNIFICANCE/CLINICAL RELEVANCE:  
Pretreating polypropylene Marlex mesh through immersion in high dose vancomycin may exhibit some antibacterial effect in the initial stage. However, 
these effects may be prone to easy washout, and further research is warranted. 
 
TABLE:  

 

Table 1. Efficacy of pretreatment on Marlex 
mesh according to vancomycin concentration 
and antiseptic solutions. Numbers indicate 
the occurrence of infected culturing media in 
triplicate trials as determined by cloudiness. 
dPI: diluted povidone-iodine, 10%PI: 10% 
povidone-iodine, HP: Hydrogen peroxide. 
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