DELVELOPMENT OF ELECTROSPUN ADHESIVE LAYER
CONTAINING CIPROFLOXACIN/COCONUT OIL FOR
ANTIBACTERIAL WOUND DRESSING

Sonthaya Chaiarwut

A Thesis Submitted in Partial Fulfilment of the Requirements
for the Degree of Master of Science
The Petroleum and Petrochemical College, Chulalongkom University
in Academic Partnership with
The University of Michigan, The University of Oklahoma,
Case Western Reserve University
2014 -

’ 5701139



Thesis Title: Development of Electrospun Adhesive Layer Containing
Ciprofloxacin/Coconut Oil for Use as Antibacterial Wound

Dressing
By: Sonthaya Chaiarwut
Program: Polymer Science

Thesis Advisor: Prof. Pitt Supaphol

Accepted by The Petroleum and Petrochemical College, Chulalongkom
University, in partial fulfilment of the requirements for the Degree of Master of
Science.

)

...................... College Dean

(Asst. Prof’ Pomthong Malakul)

Thesis Committee;

i

................................................

(Prof. Pitt Supaphol)

(Assistant Prof. Hathaikam Manuspiya)

(Dr. Pimolpun Niamlang)



ABSTRACT
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Poly(vinyl acetate), a non-toxic adhesive, was used to prepare electrospun
fibrous membranes by blending an antibiotic and wound healing supporter to cover
commercial polyurethane (PU) substrate. PU film has many advantages such as
excellent air permeation and good mechanical properties. This study focused on the
synergistic interaction between coconut oil and Ciprofloxacin (CPF), which can be
toxic to the growth of cells. The surface morphology, drug release were characterized
by scanning electron microscopy (SEM) and UV-Vis spectroscopy. The antibacterial
activity was tested against pathogenic bacteria, Escherichia coli and Staphylococcus
aureus which are the representatives of gram(-) and gram(+) bacteria, respectively.
The inhibition zones of E.COli and .aureus appeared when CPF and coconut oil was
loaded at 1.25 mg/mL and 0.5 mL, respectively. For the cytotoxicity of cell viahility,
the mats were evaluated with mouse fibroblast (L929) and human fibroblast cells by
culturing on the wound dressing surface to determine indirect cytotoxicity using
MTT essay and then the testing of mats showed good results for cell viahility of both
L929 and human fibroblast cells.
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PVAc with 10%v/v of oil

PVAC

PVACc loaded 0.31 mg/L of CPF and 10%v/v of oil
PVACc loaded 0.31 mg/mL of CPF

PVACc loaded 0.625 mg/L of CPF and 10%v/v of oil
PVACc loaded 0.625 mg/mL of CPF

Colony forming units

Ciprofloxacin

PVACc loaded 1.25 mg/L of CPF and 10%v/v of oil
PVACc loaded 1.25 mg/mL of CPF

PVACc loaded 2.5 mg/L of CPF and 10%v/v of oil
PVACc loaded 2.5 mg/mL of CPF

Minimum bactericidal concentration

Minimum inhibitory concentration

PVAc with 1.25 mg/L of CPF

PVAc with 25 mg/L of CPF

PVAc with 1.25 mg/L of CPF and 5%v/v of coconut oil
PVAc with 1.25 mg/L of CPF and 10%v/v of coconut oil
PVAc with 25 mg/L of CPF and 5%v/v of coconut oil
PVAc with 25 mg/L of CPF and 10%v/v of coconut oil
Polyurethane film

Poly(vinyl acetate)

Transparent film or semi-permeable film dressing
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