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Abstract
In this work, four novel different alkyl lactate methacrylate monomers were synthesized through azeotropic esterification 
method by reacting methyl, ethyl, propyl and butyl lactates with methacrylic acid. The prepared monomers were polymer-
ized through solution polymerization technique and both monomers and polymers were analyzed by FTIR, 1H NMR and 13C 
NMR spectroscopy techniques to elucidate the structure and to confirm their formation. Increasing the number of methylene 
units in alkyl lactate side chain decreases the glass transition temperature (Tg) of the polymers. Average molecular interchain 
spacing (〈R〉) of polymers was obtained from the wide-angle X-ray diffraction measurement and the values ranged from 6.26 
to 7.18 Å based on the length of alkyl lactate group. The prepared polymers showed hygroscopic property and their moisture 
absorption was in the range of 10–24% (w/w) depending upon the length of alkyl lactate moiety, relative humidity and time. 
These polymers have the potential for hydrogel applications owing to their increased moisture absorption capacity. Both 
polymethyl and propyl lactate methacrylate showed two distinct and prominent thermal degradations whereas polyethyl and 
butyl lactate methacrylates showed only a single distinct and prominent thermal degradation step. An interesting result of 
as-synthesized polymers showed odd–even chain length effect in the properties of 〈R〉, moisture uptake and thermal stability.
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Introduction

Synthetic polymer chemistry always allows for the con-
struction of complex macromolecules to provide a new 
platform for various applications. Depending upon the pen-
dant groups present, a polymer exhibits unique physical and 
chemical properties which make them suitable for various 

applications. Among the various polymers, poly(methacrylic 
acid) (PMA) always finds a newer and wider application 
because it contains numerous pendant groups such as methyl 
to lauryl [1–3], octadecyl [4], isobornyl [5], stearyl [6], aryl 
[7], curcumin [8], 2-hydroxyethyl [9, 10], sulfobetaine [11], 
aziridin [12], 2-(dimethylamino)ethyl [13], N,N-dimeth-
ylaminododecyl [14], trifluoroethyl [15], β-keto ester [16] 
and each pendant group modifies polymer’s physical and 
chemical properties based on its application. For example, 
hydrophilic poly(2-hydroxyethyl methacrylate) (PHEMA) 
and hydrophobic fluorinated methacrylates are widely used 
as hydrogels [9] and in water- and oil-repellent coatings, 
respectively [15, 16]. Curcumin methacrylate and PMMA-
based membranes can be used as sensor for detecting 
chemical explosives [8] and petroleum hydrocarbons [17], 
respectively. Poly(2-(dimethylamino)ethyl) methacrylate, 
poly(dimethylaminododecyl) methacrylate and other pen-
dants of PMA were investigated for stimuli-responsive poly-
mers in biological applications such as antibacterial coat-
ings, diagnostics, drug or gene delivery, polymer electrolyte, 
imaging and bio-separations [13, 14, 18–20].
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