EFFECT OF COLD DRAWING ON THE ANTIMICROBIAL AND
PHYSICAL PROPERTIES OF PCL/CHX MONOFILAMENTS

Luigi Botta”, Roberto Scaffafp Giuseppe Galfy Anna Maria Pugli

“Dipartimento di Ingegneria Civile, Ambientale, Aspaziale, dei
Materiali, Universita di Palermo, Palermo, Italy
" Dipartimento di Scienze e Tecnologie MolecolaBiemolecolari,
Universita di Palermo,Palermo, Italy
(luigi.botta@unipa.it)

Bacterial contamination is a problem that conceansvide variety of
materials used for biomedical applications. Commgoimiserting an alien
material in the body provokes an immune and/oamfhatory response at
different intensity levels. This is particularlyu& for surgical suture
threads. In order to contrast these processes,oppgie therapies
(antibiotics, anti-inflammatory) must be assumea@revf their systemic
action is often scarcely tolerated. Alternativelye active drug could be
part of the suture thread, being effective on-si#h no systemic
consequences. Providing a suture thread or, g&nesabolymeric article
with antimicrobial properties can be achieved W{edent routes, including
or less the modification of the polymer structure

Polycaprolactone (PCL) is synthetic biodegradabiphatic polyester
widely used for biomedical applications, such astmdled-release drug
delivery systems, absorbable surgical sutures dméeidimensional
scaffolds for use in tissue engineering.

Chlorhexidine (CHX) is a broad-spectrum antimicedlaigent belonging to
the bis(biguanide) family. It is wused primarily as topical
antiseptic/disinfectant in wound healing, at cagheation sites, in various
dental applications and in surgical scrubs.

In this work we prepared PCL monofilament with emtrobial properties
for surgical suture applications by incorporating>C during the melt
extrusion of the PCL monofilament. The effect of XCEbntent and of the
cold drawing on antimicrobial and mechanical prtipsrof the prepared
monofilaments was investigated. Moreover, the fi#yi to control the
release of CHX from the fibres was investigated too

PCL has been compounded with CHX at different cotragions (1%, 2%,
4% by weight) by using a counter-rotating twin screompounder. The



fibres were spun by using a capillary rheometeratpey under a constant
extrusion speed; under these conditions the firahdter of the as spun
fibres was about 250 um.

The antimicrobial activity of filaments was detenmd by agar diffusion

method to evaluate the presence of inhibition zoegainst two Gram-

positive and a Gram-negative. Moreover, bacteialvth in presence of
the antimicrobial fibres was determined by platertong test.

All the filaments containing CHX showed a clear earf inhibition against

both Gram-positive and Gram-negative bacteria as/shn figure 1.

The measurements of the bacterial growth reveaiefdl agreement with

the agar diffusion tests, that pure PCL did notwslamy antibacterial

activity. On the contrary all the samples addechv@HX inhibited the

growth of the bacterial mass.
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Figure 1 Agar diffusion test performed oll. luteusoverlay: a) as spun fibres; b) drawn
fibres.

The off-line cold drawing of the fibres induced ahvious decrease of
their diameter and an increase of the mechanicglgrties with particular
reference to the load at break. Both inhibitiongeshowed that also the
drawn fibres clearly exhibit a strong antibacteaetivity.

The evaluation of CHX release showed that, as égdethe amount of
released antimicrobial agent raised on increaswegcbntent added to the
fibres. Moreover, the drawn fibres released a loaeount of CHX if
compared with as spun ones.



