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Summary 

 

My lab focuses on integrating nanotechnology with biomedicine, particularly in cancer 

immunology/therapy and regenerative medicine. Our first research direction is developing novel synthetic 

nanocarriers and engineered targeted exosomes to address gene delivery issues. These exosomes can carry 

therapeutic mRNA and penetrate tissue/tumor barriers through specific targeting to meet therapeutic needs 

(Chiang, et al. Blood, 2019; Chiang, et al. Nature Communication, 2023). The second direction involves 

using micro/nanoscale biochips to capture and study single cancer stem cells or exosomes to explore their 

cellular biology under treatment (Chiang, et al. Cell Reports, 2022; Hong Li* & CL Chiang*, co-first 

authors, et al. 2024), and to achieve precise cell editing and reprogramming. With my interdisciplinary 

background and training in biochemistry, bioengineering, immunology, and hematology, I aim to make a 

substantial impact in this cutting-edge medical field. 

Currently, our lab is working on two main projects: (i) Liquid biopsy and exosome detection: We target 

exosomes in patient body fluids using biochips for liquid biopsy to track molecular targets of various 

malignant cancers and identify new therapeutic targets. (ii) Dual-targeting system and RNA drug 

delivery: We use a dual-targeting system formed by monoclonal antibodies and specific peptide chains to 

encapsulate therapeutic RNA drugs into extracellular vesicles and deliver them specifically to diseased areas 

in vivo. These projects focus on two particularly aggressive cancers: highly fibrotic pancreatic cancer and 

small cell lung cancer. The five-year survival rates for these cancers are only 6% and 2%, respectively, and 

there are no effective second-line drugs available clinically. Through our research, we hope to provide new 

treatment options for these challenging cancers and significantly impact clinical treatment strategies and 

patient outcomes. 

我實驗室的研究重點在於將奈米技術與生物醫學結合，專注於癌症免疫學/治療和再生醫學領

域。我們的第一個研究方向是開發新型合成奈米載體和工程化靶向的外泌體，以解決基因傳遞問

題。這些外泌體能夠攜帶治療性 mRNA，並通過特定靶向穿透組織/腫瘤屏障，從而滿足治療需求

（Chiang, et al. Blood, 2019；Chiang, et al. Nature Communication, 2023）。第二個方向則是利用微/

奈米級生物晶片來捕獲和研究單一癌症幹細胞或外泌體，探討其在治療下的細胞生物學（Chiang, 

et al. Cell Reports, 2022；Hong Li* & CL Chiang*, co-first authors, et al. 2024），以及實現精確調控

的細胞編輯和重新編程。基於我在生物化學、生物工程、免疫學和血液學方面的跨學科背景和訓

練，我希望能在這個前沿醫學領域產生實質性的影響。 

目前，我們的實驗室正在進行兩個主要計畫：(i) 液體活檢與外泌體檢測: 我們以病人體液中

的外泌體為檢測目標，利用生物晶片進行液體活檢，追蹤各類惡性癌症的分子標靶，並尋找新的

治療標靶。(ii) 雙標靶系統與 RNA藥物遞送: 我們利用單克隆抗體與特異胜肽鏈形成的雙標靶系

統，將治療性的 RNA 藥物包埋至胞外囊泡中，並專一地遞送至活體內的病灶區域。這些研究計畫

目前針對兩種特別惡性的癌症展開：高度纖維化的胰腺癌和小細胞肺癌。這兩種癌症的五年存活

率分別僅為 6%和 2%，且臨床上缺乏有效的第二線藥物。通過我們的研究，期待能夠為這些難治性

癌症提供新的治療方案，並對臨床治療策略和患者預後產生顯著影響。 
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2024-present Vesicular transcriptional factors as biomarkers for small cell lung cancer diagnosis 

and subtyping 

 

 Leader researcher: Dr. Chi-Ling Chiang, Chi-Ying F Huang, and L. James Lee  

2024-present High effective triple targeting cooperating extracellular vesicles and Bi-specific T-cell 
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1. RNA medicine 
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