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Abstract A series of shape memory biodegradable

blends from poly(lactic acid) (PLA) and poly(ethylene

glycol) (PEG) were prepared by solution casting method.

Ethyl cellosolve-blocked polyisocyanate (EC-bp) was

synthesized and used as a cross-linker to obtain cross-

linked PLA/PEG blends. The chemical structure of the

prepared composite was confirmed by Fourier transform

infrared spectra. Thermomechanical, thermal and shape

memory properties of the blends were investigated and

compared by dynamic mechanical analysis, thermogravi-

metric analysis and shape memory testing. The results

showed that EC-bp cross-linked PLA/PEG blends had

better thermal and thermomechanical properties than non-

cross-linked blends and displayed good shape memory

effects in both shape fixity rate and shape recovery rate.

Moreover, the effect of EC-bp addition on the rate of

biodegradable degradation in a phosphate buffer solution

(pH 7.4) was studied at 37 �C. The prepared cross-linked

PLA/PEG blends demonstrated better degradation resis-

tance compared to the non-cross-linked blends.
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Introduction

Shape memory materials are stimuli-responsive materials

and have drawn increasing attention due to their interesting

properties and potential applications as functional materials

in recent years [1–5]. It is well known that the shape

memory alloys (SMAs) are widely applied in many fields

including the medical field. The SMAs are well used in

fixation and orthopedics of bone and teeth, as well as in

intervention therapy, etc. [6–8]. However, their mechanical

properties can be adjusted only within a limited range and

they cannot degrade in the body and often lead to rejection

by the human body [9–11]. So, the SMA device must be

removed from the body by an operation after patient

recovery. In addition, SMAs used in the human body may

discharge dangerous toxic heavy ions in vivo [12], and thus

the patient with the implanted metallic shape memory

medical device would be unable to have some medical

examinations, such as NMR, CT, etc. Therefore, biode-

gradable shape memory polymers (SMPs) would be harm-

less substitutes to be used in surgery applications for

overcoming SMAs hazards. In addition, SMPs possess many

advantages over SMAs such as high-shape recovery, easy

processing, and low manufacturing cost and so on [13–15].

Shape memory polymers belong to the class of ‘‘actively

moving’’ polymers [16, 17]. They represent polymers that

are capable of memorizing temporary shapes and recovering

their permanent shapes upon external stimulations such as

temperature, ionic strength, pH, light, electromagnetism,

solvent compositions, etc. [18–21]. An elastomer would

exhibit shape memory functionality if the material can be

stabilized in a deformed state in a temperature range that is

applicable for the particular performance. A change in shape

induced by a temperature change is called a ‘‘thermally

induced shape memory effect’’. Thermally induced SMPs
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