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血腦屏障 

“Over 98 % of current clinical therapeutics (or > 400 Da) cannot be effectively 
delivered into brain parenchyma … due to tight separation of circulating blood from 
brain extracellular fluid in CNS.” 

http://blog.medillsb.com/audra-geras-the-blood-brain-barrier/

未滿足需求：有效輸送治療因子 至 腦部 
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聚焦式超音波技術已獲臨床測試  



更好、易於操作的儀器，可能嗎？ 

MRI-guided FUS device 

Transducer 

Commercial shockwave device 

http://www.elvation.de/images/stories/downloads/PiezoWave_20_gross.zip


Shockwave (SW) 

Duration 

Scale: mS  Scale: mS  

Negative pressure  

震波 

Positive pressure  

Range: 10 ~ 100 MPa   Range: 0.1 ~ 5 MPa 



震波開啟血腦屏障 

←血腦屏障開啟 

震波探頭

： 定位雷射

： 雷射軌跡



In vivo optical imaging system 

Without SW With SW 

震波觸發基因轉殖 
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