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Articulation Mechanism for Laparoscopic Surgical Instruments 

 
Overview 
On this project, the company would like to develop an improved articulating 
mechanism for a manually controllable articulating laparoscopic surgical 
instrument.  The final design should have end-effector articulated in pitch and 

yaw direction up to 90° with the capability of rotating axially independent of the 

articulated position 
 

Objectives 
To realize these requirements, the design team was tasked to generate ideas which would lead to an 
entirely new instrument design or provide recommendations for improvement of the current articulating 
mechanism.  In addition to the final design drawing and accompanying report, the team will conduct a 
feasibility test of the new design via simulation with the prototype or other means.   
 

Approach 
 Develop a new mechanism that satisfies both of the requirements about full articulation and axial 

rotation. 

 Devise and implement a mechanism for separating the axial rotation of the end effector from its 
bending due to wires, which are generally in a contradictory relationship. 

 Having video conference meeting with sponsors and visiting sponsors’ site to understand their 
needs and present products. 

 Used concept generation and selection techniques to brainstorm and benchmark ideas. 

 The team has done patent research on existing Cambridge-endo Products and analysis on various 
laparoscopic instrument patents. 

 Present Sponsors’ CAD model are reviewed and evaluated. 

 The team has drawn idea sketches and did an assembly CAD drawing on the desired prototype. 

 Prototype parts are all rapid prototyped and modified when there errors found within the current 
model. 

 Testing of the prototype with wires have been done and video recorded. 

 The team reviewed the feasibility of the prototype and the smoothness of the articulating parts. 
 
 

Outcomes 
 The new design successfully separates the 

rotational motions from bending motions 

 The new mechanism satisfies both requirements 
about full articulation and axial rotation 

 Practical issues on fabrication of the mechanism 
into desired size (ø5 ) and structural stability 
should be taken into account. 

 Membrane spacing should be improved for future 
designs 


