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Introduction

Chitosan (Cts), a partially deacetylated derivative of Chi-
tin, is a highly useful material for pharmaceutical and non-
pharmaceutical applications [1]. This polymer is found to 
be non-toxic, biodegradable and biocompatible and exhib-
its versatile chemical and physical properties, along with 
the antimicrobial activity. Chitosan has been extensively 
used in medical applications, biotechnology, textiles, waste 
water treatment, cosmetics and agriculture [2]. However, 
Cts is soluble in media with a pH less than 6.0 which lim-
its its biomedical applications [3] mainly when the drug is 
required to be delivered at physiological pH conditions [4, 
5]. To overcome this problem, structural modification of 
Cts has been attempted, to impart enhanced solubility of 
Cts, especially at neutral and basic pH [6]. Numerous mod-
ifications of chitosan have been reported and quaternization 
[7], alkylation [8], carboxymethylation [9], and sugar-mod-
ification [10] are few of such studies.

Typically, quaternization is a promising kind of modifi-
cation due to its multifunction along with favorable solubil-
ity at all pH range [11, 12]. Thus, trimethylchitosan (TMC) 
has attracted the attention of polymer chemists as it retains 
the advantages of Cts like biodegradability, and allows 
higher solubility and permeation in basic and neutral envi-
ronments promising its use in certain biotechnological [13] 
and pharmaceutical applications [14, 15].

The literature contains few reports on the polyelectro-
lyte complex (PEC) formation with TMC. Polyelectrolyte 
complex of N-trimethylchitosan and heparin (TMC-HP) 
was prepared and characterized [16]. The PEC of TMC/HP 
obtained in alkaline medium (at pH 8) is reported to pos-
sess potential to release HP in intestinal conditions (at pH 
7.4). The PEC and nanoparticles prepared with TMC and 
PEG-g-TMC copolymer was evaluated for peroral insulin 

Abstract N,N,N-Trimethyl chitosan, a highly water sol-
uble derivative of chitosan, has been made by reductive 
methylation of chitosan by a three-step process reported in 
literature. A novel polyelectrolyte complex of this deriva-
tive with gellan gum has been made by mixing the aqueous 
solutions of the two polymers. The complex was character-
ized by FTIR, TGA, DSC and SEM techniques. Maximum 
yield of the complex was obtained at pH 2.0 with a gel-
lan gum:trimethylchitosan ratio of 3:1. The swelling study 
indicated pH responsiveness of the polyelectrolyte complex 
sample, with higher swelling under neutral or slightly basic 
conditions. In vitro studies on the release of the drug keto-
profen from the polyelectrolyte complex matrix were con-
ducted in simulated gastric and intestinal fluids. The results 
indicated release of 85–90 % of the entrapped drug in the 
media of pH 6.8 and 7.4 and less than 7 % release in the 
medium of pH 1.2. The kinetic analysis indicated the drug 
release to be a first-order process. The mechanism of water 
transport and drug diffusion is shown to be of Fickian type. 
The results prove the suitability of the polyelectrolyte com-
plex as a matrix material for delivery of drugs with short 
half life such as ketoprofen in the slow release mode.
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