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自1857年Michael Faraday留給世人第一批膠體金溶液迄今160年，目前仍保存在英國倫敦皇家學院，膠體溶液中金奈米粒子懸浮分散呈現出紅寶石般美麗透亮的顏色，當時並未知道那是粒徑近100 nm的金奈米粒子所致，如今金奈米粒子已發展應用於諸多研究領域，這應是當初發現膠體金的Faraday所始料未及。金奈米粒子具有獨特光學特性、表面可修飾與生物相容性，加上表面電漿共振(surface plasmon resonance, SPR)效應等特質，使此奈米材料在生物醫學上被廣泛應用，從早期電子顯微鏡檢使用的免疫膠體金染色(colloidal gold immunostaining)、藥物遞送載體，到快速診斷試劑之基礎技術-側流免疫分析(lateral flow immunoassay)等，皆為基於金奈米粒子應用發展之相關技術。其中，側流免疫分析技術應用接上抗體或修飾核酸之金奈米粒子形成功能化金奈米探針 (functionalized gold nanoparticle probe)，可專一捕捉分析目標，再利用固相上之抗體或核酸探針夾合、擷取以完成檢測分析呈色於硝化纖維膜上，係為當前諸多疾病快速篩檢主要技術之一。近年本實驗室投入生醫檢測技術研發，主要係發展致病原核酸免疫側流分析技術(如:人類多瘤BK病毒與牙齦紫質單孢菌之核酸側流檢測)。已發展之BK病毒側流免疫分析技術近期亦獲國防醫學院推薦參與國家新創獎學研新創組競賽。本次講題亦會分享我們實驗室如何在已蓬勃發展的生醫感測領域中找尋具有發展潛力的研究主題與目前已發展的成果。
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It has been 160 years since Michael Faraday left the first suspension sample of colloidal gold to the world in 1857. It is still demonstrated in the Royal Institutions Faraday Museum in London, UK which shows a beautiful ruby-red color with the particle size of approximate 100 nm. Nowadays gold nanoparticle (AuNP) has been applied in many fields. It has widely used in biomedical application because of its unique optical properties, ease to modification, and biocompatibility such as immunogold staining in TEM, the carrier for drug delivery, or the labeling in diagnostics. Lateral flow immunoassay is a well-established technique for rapid detection using gold nanoparticle. The analytical target can be specifically captured utilizing a pair of antibody/nucleic acid conjugated gold nanoparticle probes to finish the sandwich detection, and to present the signal on the nitrocellulose membrane. In recent years, we put more effort into developing the nucleic acid-based lateral flow immunoassay (LFIA) using gold nanoparticle for pathogen detection. And our developed LFIA for BK virus detection in NDMC had also been recommended to participate the competition of the National Innovation Award of Taiwan Government. In this lecture, I will also share how we screen the potential topics from the field of biomedical sensing, and some of our developed results so far.
