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Optimal structure design of laparoscopic surgical instruments separation forceps

WU Shanshan, SHI Genggiang, WU Jie, ZHOU Ze, PAN Xiaolin

School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China

Abstract: The study aims to design a new type of laparoscopic surgical instruments separation forceps, so that the operating handle

of the forceps and clamp head can achieve a fast separation and docking. Clamping forceps are required to stay in the peritoneal

cavity of the human body for the clamping and detachment of the necrotic tissue, and the operating handle can be removed, leaving

the surgeon with more room for surgical operation. After surgery, the surgeon can manipulate the handle in the human abdominal

cavity and clamp head to achieve a fast docking, which can rapidly and conveniently remove the clamp head and ensure the smooth

operation. The main design in our study is to improve the traditional surgical instruments clamp head, welding hexagonal rivets

in the top of the forceps. Simulating medical surgical clip, after the design of a new clamp size, the hexagonal hole is slotted in

the rear of the surgical clip, and the holes size matches with the hexagonal rivet of separation forceps head to achieve the fast

separation and docking of separation forceps and clamping forceps. The distribution of stress in the process of gripping tissue

is analyzed with ANSYS finite element software. The results showed that the design of the new surgical instruments separation

forceps can achieve a rapid separation and docking, and successfully clamp the tissue blood vessels, ensuring the safety of the

operation.
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Fig.1 Conventional laparoscopic surgical separation forceps
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b: Side view

(D : Clamp head; @ : Groove; @ : Pin; @ : Spring; (3 : Clamp tail; ) : Hexagon hole; (D) : Triangle cone teeth
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Fig.2 Structure of forceps head
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Fig.3 Improvement of traditional surgical instruments forceps and

partial enlarged view
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Fig.4 Stress analysis of the forceps claws
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Fig.6 Force diagram of forceps working process simulation
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Fig.7 Stress distribution of the forceps
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Fig.8 The total strain distribution of the forceps
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