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Design and experimental study of magnetic control device for the treatment of female stress urinary incontinence
ZHANG Miao-miao"*, JI Lin', SHI Ai-hua®, MA Jia’, LYU Yi'*, YAN Xiao-peng'’
Surgery , First Affiliated Hospital of Xi’ an Jiaotong University, Xi’ an Shaanxi 710061, China;2. National and Local Joint Engineering
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Abstract.: Objective To investigate the pressure compensation performance of a magnetic control device for female stress urinary
incontinence designed based on the principle of the magnetic surgery technique. Methods The magnetic properties of the magnetic control
device were measured by the electronic material testing machine. Taking the lower urinary tract organ from an in vitro experimental pig as a
model ,a permanent magnet was fixed in front of the urethra, and the self-prepared suspension and crosslinking agent were injected into the
urethra-vaginal septum to form a magnetic hydrogel. The pressure changes of the urethra before and after loading the magnetic control device
were compared through the bladder water injection pressure test. Results The magnetic force between the permanent magnet and the suspen-
sion was positively correlated with the amount of the suspension. The maximum magnetic force of 0. 866 N can be obtained when the amount
of the suspension was 3 mL. At the same time,the magnetic force decreased with the increase of the distance between the permanent magnet
and the suspension. The magnetic control device could provide pressure compensation of 45 to 60 ¢cmH, O for the urethra in the in vitro experi-
mental pig’s lower urinary tract organ model. Conclusion The magnetic control device based on the permanent magnet implantation
combined with magnetic hydrogel injection can treat stress urinary incontinence,and the in vitro experiments showed that the magnetic control
device can provide pressure compensation of 45 to 60 ¢cmH, O for urethra,thus achieving the purpose of effective urine control.

Keywords: magnetic surgery ; magnetic compression technique ; NdFeB ;stress urinary incontinence ; magnetic control device
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