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基因转染载体主要分为病毒类载体和非病毒类载体两大类。聚阳离子型纳米凝胶属于非病毒类载体，

与病毒类载体相比，其具有低毒、低免疫反应、无基因插入片断大小限制、制备方便、保存容易等优点；

和脂质体等非病毒类载体相比，其价格较低，且粒径大小及表面电荷等可由化学反应控制。另外，其转染

效率及体内转染的靶向性有可能更好。目前，开展该类载体合成方法的研究越来越多[1-3]，但很多合成方法

须使用有一定毒性的表面活性剂或引发剂，且制备出的聚阳离子化合物粒径较大。鉴此，本工作尝试用光

化学法制备聚阳离子纳米凝胶。 
低聚的聚乙烯亚胺（PEI）在紫外光照射下产生自由基，进一步引发聚合，生成粒径分布较窄且粒径可
控的高分子纳米凝胶。经光相干光谱仪(Photo correlation spectroscopy，PCS) 检测，该基因转染载体的粒径
为 80—200 nm，经扫描电子显微镜（SEM）和原子力显微镜（AFM）表征，其形貌多为球形。 
体外细胞转染证明，该聚乙烯亚胺纳米凝胶的细胞毒性低、免疫源性低、基因转染效率较高。此外，

在进行细胞转染时，该载体不会被小牛血清清除，这对进一步开展动物组织基因转染具有十分重要的意义。

初步的裸鼠基因转染研究表明，体内基因转染比体外试验的效果更佳。进一步的研究还在继续。 
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Photochemistry synthesis of PEI for gene delivery with high transfection efficiency  
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In this paper, we report a novel method to synthesize polyethylenimine (PEI) nanogels in the range of 80—
200 nm with narrow size distribution by photo-chemistry at room temperature in aqueous solution. The nanogels’ 
size, size distributions and zeta potential were determined by photo correlation spectroscopy (PCS). Spherical 
morphology of the nanogels was characterized by scanning electron microscopy (SEM) and confirmed by atomic 
force microscopy (AFM). The nanogels are of high stability, low toxicity and low immunogenicity, as having been 
confirmed in in vivo tests with mice as animal model, and in vitro tests with human lung and liver cancer cells as 
well. Efforts are being made for further studies on synthesis and applications of the nanogels. 
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