PREPARATION OF POLY(VINYL ALCOHOL)FILM BLENDED WITH
QUATERNARY AMMONIUM CHITOSAN NANOPARTICLES LOADED
TETRACYCLINE FOR ANTIBACTERIAL WOUND DRESSING

Titiyapom Tongrain

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,
and Case Western Reserve University
2014

00"



Thesis Title:

By
Program:
Thesis Advisors:

Preparation of Poly(vinyl alcohol) Film Blended with
Quaternary Ammonium Chitosan Nanoparticles Loaded
Tetracycline for Antibacterial Wound Dressing

Titiyapom Tongrain

Polymer Science

Prof. Pitt Supaphol

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

Science.

Thesis Committee:

College Dean

(Prof. Pitt Supaphol)

% 11«1l - Pl

(Assist.Prof. Hathaikam Manuspiya)

(Dr.Pimolpun Niamlang)



ABSTRACT

5572026063:  Polymer Science Program
Titiyapom Tongrain: Preparation of Poly(Vinyl Alcohol) Film
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Poly(vinyl alcohol) films, intended for wound dressing application, can be
prepared by a solution casting method. Hence, the aim of this study was to develop
a dressing that can enhance the wound healing process. The QCh, quatemized derivative
of chitosan, was synthesized by the quatemization process and exhibited excellent water
solubility. Water solubility testing, IH NMR, FT-IR, and Zeta potential measurements
were used to confirm the success of the quatemization. The degree of quatemization
of QCh was in a range of 72.0 + 0.3 %, and the positively charged surface was about
24-29 mV. The encapsulation of tetracycline (TC) in QCh nanoparticles (QChNPs)
was prepared by ionic gelation using tripolyphophate (TPP) as crosslinking agent. The
success of TC loaded into the QCh NPs was confirmed by FT-IR, UV-vis
spectrophotometry, and XRD technique. The QCh/TC_NPs samples were spherical with
an average size of 230-800 nm observed by SEM and DLS. The encapsulation
efficiency (EE) of TC loaded into the QCh NPs was about 72-94 %, with the use
0f2.5-12.5 mg/ml of initial TC.The antibacterial activities of PVA films loaded
QCh/TC_NPs containing the ratios of QCh:TC, 1:3, 1:4 and 1.5, against Escherichia
coli, Enterococcus faecium, and Staphylococcus aureus were evaluated systematically
by disk diffusion method (AATCC 147) and broth dilution method. Finally, the indirect
cytotoxicity of the wound dressings was studied in mouse fibroblast (L929) and human
fibroblast cells by using MTT assay. The MTT assay confirmed that the wound
dressings of QCh:TC ,1:3, was a promising candidate of high potential antibacterial
wound dressing with non-toxicity and compatibility for cells.
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QCh Quatemized chitosan

TC Tetracycline

NPs Nanoparticles

NTMC N-(3-chloro-2-hydroxypropyl) trimethylammonium Chloride
TPP_ Sodium tripolyphosphate

CFU Colony forming unit

MIC Minimum inhibitory concentration
MBC Minimum bactericidal concentration
DQ Degree of quatemization

EE Encapsulation efficiency

PBS Phosphate buffer solution

1929 Mousefibroblasts

FB Humanfibroblasts cells

E. coli Escherichia coli

.aureus  Staphylococcus aureus

Ent.Faecium  Enterococcusfaecium

DMEM Dulbecco’s modified Eagle’s medium
FBS Fetal bovine serum

SFM Serum-free medium
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