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Abstract
Zipper-like thermosensitive molecularly imprinted polymers (MIPs) based on konjac glucomannan (KGM) for metformin 
hydrochloride were prepared using KGM, a natural polysaccharide, as the matrix, acrylamide (AM) and 2-acrylamido-
2-methyl-1-propanesulfonic acid (AMPS) as the comonomers, N, N′-methylenebis(acrylamide) as the cross-linking agent, 
ceric ammonium nitrate as the initiator, and metformin hydrochloride as the template molecule. The resultant MIPs were 
characterized by Fourier transform infrared spectroscopy (FTIR), X-ray photoelectron spectrometry (XPS), X-ray diffractom-
etry (XRD), thermal gravimetric analyzing (TGA), and scanning electron microscopy (SEM). The interpolymer interactions 
between poly (AM) and poly (AMPS) were demonstrated by the results of ultraviolet spectrometry (UV), indicating that 
MIPs with zipper-like structure could be fabricated. The thermo-responsive MIPs with on/off-switchable characteristic were 
evaluated by the method of cyclic voltammetry (CV). The adsorption experiment showed that the target molecules could 
be controlled to be adsorbed/desorbed by changing the external temperature. The adsorption capacity at high temperature 
was higher than that at low temperature. Moreover, the adsorption capacity of MIPs was much higher than that of NIPs. The 
results of adsorption experiments showed that the MIPs could specifically recognize and adsorb metformin with excellent 
selectivity, repeatability, and stability. Langmuir equation and Freundlich equation were applied to fit the adsorption iso-
therms of MIPs and the results showed that the Langmuir equation fitted better than the Freundlich equation. The product 
is expected to serve as a novel adsorption and separation material.
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Introduction

Metformin hydrochloride, an oral antidiabetic drug, can 
improve the glucose tolerance of patients by reducing the 
basal and postprandial plasma glucose [1]. Currently, met-
formin hydrochloride has been widely used in the treatment 
of type II diabetes for its low price and exact effect as a 
hypoglycemic agent. However, a high intake of metformin 
hydrochloride may cause cramping, diarrhea, nausea, and 
gastrointestinal distress [2]. Moreover, due to its low price 
and extract effect, metformin hydrochloride is often illegally 

added to functional foods (dietary supplement) and natural 
herbs to improve their hypoglycemic effect [3]. Xie et al. [4] 
analyzed 16 batches of samples in the bitter melon and gin-
seng soft gels, and they found that four batches were illegally 
added with metformin hydrochloride. Jin et al. [3] evalu-
ated 24 herbal samples and detected synthetic anti-diabetes 
drugs such as metformin hydrochloride in several samples. 
Therefore, it is necessary to develop effective methods for 
the enrichment and detection of metformin hydrochloride. 
Synthetic anti-diabetes drugs from a variety of "all-natural" 
anti-diabetes products can be detected by solid-phase extrac-
tion [5], high-performance liquid chromatography [6], capil-
lary electrophoresis [7], biosensors [8], gas chromatography 
coupled with tandem mass spectrometry [9], etc. However, 
due to the complexity of the matrix and the diversity of 
the samples, the detection and separation of those illegal 
adulterated antidiabetics are often intractable. Besides, all 
of the above methods require expensive instruments and 
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