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Design and Simulation Analysis of Suspension System for
Laparoscopic Surgery

GAO Fang', CUI Haipo', ZHOU Qi*, WANG Liguo*, AN Minghui', HE Yingrong'
(1. Shanghai Engineering Research Center of Interventional Medical Devices, University of Shanghai for
Science and Technology, Shanghai 200093, China; 2. Department of Thoracic Surgery, Shidong Hospital of
Shanghai Yangpu District, Shanghai 200438, China)

Abstract; Objective Based on the existing pneumoperitoneum device, a new suspension system for minimally
invasive surgery was designed under the condition of low pressure, ao as to expose more surgical vision and
facilitate the smooth operation. Methods  Structure design of the suspension system was completed with
Solidworks software. Based on the finite element simulation analysis technology, the effects of four different
clamp materials, i. e. medical stainless steel, Ti6Al4V, Ti6AI7Nb and pure titanium, and three different mid-plane
structure materials, i. e. nylon (PA6), polyester and polypropylene (PP), on performance of the suspension
system were studied. Results In the process of clamping tissue by clamps with four different materials, the
tissue deformation was lower. The gripped tissue did not slip out of the clamp. The stress of the clamp and its
holding tissues were the lowest when the medical stainless steel material was selected. For the material of the
mid-plane structure, when polyester was selected, the mid-plane structure would be destroyed under external
loading in working process of the suspension system. When PP material was selected, the mid-plane structure
would have the largest deformation, which was not conducive to the clinical operation. Conclusions The best
material for clamp is medical stainless steel. It is not suitable to choose polyester as the material of the mid-plane
structure, and choosing PA6 as the material of the mid-plane structure is the best.

Key words: suspension system; minimally invasive surgery; tissue deformation
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