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Abstract
Ring opening polymerization of ε-caprolactone and tetrahydrofuran was carried out under inert atmosphere with the mono-
mer-to-initiator ratio of 100 and treated with  AgNO3 to form Ag nanoparticle-centered diblock copolymer. Amino acids such 
as alanine (Ala) and asparagine (Aspar) were used as a lone chemical initiator at 160 °C in the presence of stannous octoate as 
a catalyst. The resultant Ala- and Aspar-bridged diblock copolymer was characterized by Fourier-transform infrared (FTIR), 
1H nuclear magnetic resonance spectra, differential scanning calorimetry, thermogravimetric analysis, field-emission scanning 
electron microscopy, high-resolution transmission electron microscopy (HRTEM), gel permeation chromatography (GPC) 
and circular dichroism spectroscopy techniques. The FTIR spectrum showed a peak corresponding to the tetrahydrofuranium 
ion and confirmed the diblock copolymer formation. The diblock copolymer formation was confirmed by an increase in Mw 
in the GPC analysis. The HRTEM showed the size of the Ag nanoparticles was less than 10 nm. The Ag end-capped diblock 
copolymers were tested for catalytic reduction of p-nitrophenol (NiP) and the apparent rate constant (kapp) for the reduction of 
NiP was calculated as 1.15 × 10–2 s−1 with the help of UV–Visible spectrophotometer. The Ag nanoparticle-centered diblock 
copolymer was tested for low-temperature splinting application. Mechanical properties of the polymers were also tested.
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Introduction

Recently, the ring-opening polymerization (ROP) technol-
ogy has played a vital role in the preparation of versatile 
aliphatic linear polyesters because of its excellent hydro-
lyzability and bio-degradability. They play an impor-
tant role in bio-medical engineering. In 2003, Albertsson 
et al. [1] used an ROP technique for the preparation of 

poly(ε-caprolactone) (PCL). Enzyme-catalyzed ROP of CL 
was reported in 2002 [2], and was shown to depend on the 
structure of catalyst, nature of the initiating group and the 
reaction temperature with respect to time [3].

Among the catalysts used for the preparation of PCL, 
stannous octoate (SO) was the first member in the queue. 
Diethyleneglycol-initiated ROP of CL was thoroughly stud-
ied by Li et al. [4]. PEG-initiated bio-resorbable PCL was 
synthesized for tissue engineering applications [5]. Recently, 
multifunctional initiator-initiated ROP of CL was reported 
in the literature [6]. Other functional moieties, such as meth-
oxyPEG [7], multifunctional initiator [8], benzylalcohol [9], 
natural amino acids [10] and α-amino acids [11] were used 
as initiators for the ROP of CL.

However, to the best of our knowledge, there are no lit-
erature reports that indicate Ala- and Aspar-initiated ROP 
of CL. To have a better understanding of the ROP of CL by 
amino acids, the present investigation was carried out result-
ing in a comparative study of the two different amino acid-
initiated ROPs of CL, particularly study of their thermal and 
morphological properties.
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