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Abstract
Ultrathin polymeric films may completely change in their surface properties from bacteria loving to bacteria repelling which 
are essential for creating non-fouling surfaces. The covalent modifications of biodegradable polylactide (PLA) surface 
with alkyl bromide initiator followed by immobilization of three different types of polymers having potential antibacterial 
effects, i.e., poly(2-hydroxyethyl methacrylate) (PHEMA), Poly(2-[(methacryloyloxy)ethyl]trimethylammonium chloride) 
(PMETA) and poly(poly(ethylene glycol) methacrylate) (PPEGMA) were successfully conducted using surface-initiated atom 
transfer radical polymerization (ATRP) technique. High initiator density (1.72 initiator/nm2) on PLA surface determined 
by XPS led to the formation of smooth polymer brush as shown by AFM images which were further characterized by FTIR 
and contact angle measurement. Though linear brush growth was observed irrespective of monomers employed, ‘grafting 
yield’ was found to be highest for PHEMA brush (22.2 µg cm−2 at 6 h) under similar conditions indicating its high activity 
in the presence of efficient catalytic system. Finally, the antibacterial response of these brushes was evaluated against both 
gram-positive (Staphylococcus aureus) and gram-negative (Escherichia coli) bacteria and PMETA modified PLA surface 
was found to exhibit the highest inhibition of bacterial adhesion (> 97% for S. aureus). The novelty lies in the generation of 
polymer brushes with excellent antibacterial property onto biodegradable polylactide surface. The potential uses of these 
modified surfaces would include biomedical devices, food packaging, etc.
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Introduction

In recent years, microbial infection is regarded as one of 
the major problems faced by the medical, health care and 
sanitation industry [1–3]. For example, long-term usage of 
implants can lead to potentially fatal complications due to 
bacterial infections caused by unavoidable growth of bac-
teria (biofilm) on the surface of implants [4]. Upon contact 
with any implant surfaces, fragments of planktonic cells and 
dispersed biofilm will adhere onto these surfaces and start 

proliferating. Hence, it is essential to prevent the formation 
of the biofilm on implant surfaces that will eventually lead 
to morbidity and mortality of patients due to bacterial infec-
tions [5]. Thus, prevention of bacterial adhesion will greatly 
affect the stability and long-time performance of implants. 
For medical implants, an antiseptic surface coating can 
substantially reduce the risk of microbial infection. These 
coatings can be achieved by adding antibacterial species 
either through covalent bonding (non-leaching) or through 
encapsulation of small antibacterial agent (leaching) [6–8] 
into the surface [9, 10]. One of the major drawbacks of the 
releasing biocide (leaching technique) is that the substrate 
slowly becomes inefficient to kill bacteria and less durable. 
Because, the antibacterial agents are free to leach out from 
the surface leading to reduction of their effective concen-
trations over time. Furthermore, the released compounds 
from leaching materials may also increase drug resistance 
throughout the microbial film [11]. Several works have been 
reported by various researchers to create a surface with 
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