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Sonophoresis Induces the Enhanced Permeation of Drug and Its Effect on Stratum Corneum 
 
LOU Wei1, LI Xinping2, WANG Gang3* (1. Department of Pharmacy, The 3rd Affiliated Hospital, Zhejiang Chinese 

Medical University, Hangzhou 310005, China; 2. College of Pharmaceutical Sciences, Zhejiang University, Hangzhou 310058, 
China; 3. Department of Pharmacy, The First People’s Hospital of Hangzhou, Hangzhou 310006, China) 
 
ABSTRACT: OBJECTIVE  To investigate the effect of sonophoresis on both the transdermal permeation of 
lappaconitine hydrobromide and the micro-structure of stratum corneum. METHODS  Drug-containing gel composed 
of carbomer 934 was prepared. In vitro transcutaneous delivery of lappaconitine hydrobromide with or without 
sonophoresis which frequencies were 800 kHz and 1 MKz, respectively, were carried out using rat skin and modified 
Franz diffusion cells. Drug concentration in receive cell was determined at scheduled intervals and the permeation 
parameters were calculated. The change of skin and stratum corneum after the treatment of sonophoresis was observed 
by both normal microscope and scanning electric microscope. RESULTS  Sonophoresis at frequencies of 800 kHz and 1 
MHz induced the enhancing rate of drug permeated to about 7-fold and 23-fold, respectively, compared to that of passive 
diffusion. The surface of stratum corneum was changed by the ultrasound. CONCLUSION  Sonophoresis can enhance 
the transdermal permeation of lappaconitine hydrobromide notably and which was probable via the cavitation effect.  
KEY WORDS: sonophoresis; transdermal permeation; lappaconitine hydrobromide; gel; stratum corneum 
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Tab 1  Transdermal parameters of lappaconite hydrobromide 

gel with or without sonophoresis treatment(n=6� sx ± ) 
�   � Js/µg·cm-2·h-1 ER Q8hr/µg·cm-2 ER 

���� 0.36±0.02 1 3.15±2.67  1 
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Fig 1  The histological observation of skin with or without sonophoresis 

A-control�B-800 kHz�10 min�C-1 MHz�10 min 
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Fig 2  Scanning electron micrographs of rat stratum corneum with or without sonophoresis 

A-control�B-800 kHz�10 min�C-1 MHz�10 min 
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The Therapeutic Effect of Anti-depressants on Chronic Gastritis with Helicobacter pylori 
 
LI Yiyun1, HUANG Meihua1, ZHANG Hongmei2

(1.The Fourth People’s Hospital of Zhenjiang, Zhenjiang 212001�

China; 2. Center for Disease Control in Suzhou Gaoxin Zones, Suzhou 215011, China) 
 
ABSTRACT�

��

�OBJECTIVE  To estimate the therapeutic effect of anti-depressants (mirtazapine or Paxil)in the treatment of the 
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