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Our research develops label-free molecular imaging platforms with the goal of addressing challenging questions in disease treatment and diagnosis. To explore better treatments of diseases, we studied the mechanism of white matter damage under various conditions by nonlinear vibrational imaging of myelin sheath. Our research also revealed an unexpected molecular transfer from polymer micelle core to the cancer cell membrane by FRET imaging of drug carriers (PNAS 2006, 103:13872, PNAS 2008, 105:6596). Coupling of these imaging results enabled us to develop a nanomedicine approach for early repair of traumatic spinal cord injury (Nature Nano 2010, 5:80). We have developed and employed multimodal nonlinear optical microscopy to monitor the regulation of lipids in single cells and simple organisms. To address the depth limitation of nonlinear optical microscopy, we recently developed a new tool termed vibrational photoacoustic microscopy. Based on excitation of overtone vibration and acoustic detection of the generated sound waves, this method permits in situ detection of lipid-laden plaques in atherosclerosis with mm-scale penetration depth and holds great potential for diagnosis of vulnerable plaques in patients.
生物医药的新途径：细胞和生物有机体的分子成像技术
我们发展了用于疾病诊断和治疗的非标记分子成像平台：通过髓鞘的非线性振动成像技术，我们研究了在不同条件下脑白质损伤的机理。利用药物载体的FRET成像，揭示了聚合物胶粒到癌细胞膜的转移过程(PNAS 2006, 103:13872, PNAS 2008, 105:6596)。这些成像结果帮助我们发展出对外伤性脊髓损伤早期修复的纳米医药技术(Nature Nano 2010, 5:80)。我们发展并实际应用了对单个细胞和简单生物有机体中类脂的多模非线性光学显微技术。为了解决非线性光学显微技术的深度限制问题，近期我们进一步发展了“振动光声显微技术”。基于泛频振动和感应声波的声学探测技术，这种方法让动脉硬lipid-laden plaques的 in situ 探测达到毫米量级的穿透深度。因此，holds great potential for diagnosis of vulnerable plaques in patients.
