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 Introduction:  

 

On 5th October 2026, a Webinar on “Design and Development of New Components for 

Robotic Assisted Surgery” was organized by Department of Mechanical Engineering, 

SITAMS. Mr. Arish D, Sr. Design Engineer, Medtronics, USA, acted as a resource person for this 

event. 
 

   Speaker Details  : Mr. Arish D, Sr. Design Engineer, Medtronics, USA 

Covenor   : Dr.N.Sathish Kumar, HOD, Dept.of Mech.Engg. SITAMS. 

       

Coordinator  : Mr.V.Hema Prasad, Assistant Professor, Dept.of Mech.Engg. SITAMS. 

Co-Coordinator  : Mr. A.S.Praveen, Assistant Professor, Dept.of Mech.Engg. SITAMS. 

Date    : 05-10-2026 

Venue   : Mechanical Seminar Hall-I 

Target Audience  : All the 2nd, 3rd and 4th Year Mechanical Engineering Students. 

 

 

 
  

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 



Key Highlights of the Session: 

 

During his address, Mr. Arish D emphasized the importance of Design and Development of New 

Components for Robotic Assisted Surgery in industries. He provided a comprehensive roadmap for students, 

covering: 
 

 

Introduction 

Robotic-assisted surgery is an advanced medical technology that combines robotics, mechanical 

engineering, electronics, sensors, and computer control to support surgeons in performing complex surgical 

procedures with high precision and accuracy. These systems help surgeons perform minimally invasive 

operations through small incisions, reducing tissue damage, blood loss, and recovery time. The design and 

development of new components for robotic-assisted surgery is an important research area focused on 

improving surgical performance, patient safety, and operational efficiency. 

Design and Development of Components 

The development of robotic surgical components involves the design of robotic arms, joints, end-effectors, 

surgical instruments, actuators, sensors, and control mechanisms. Mechanical design principles are used to 

develop compact, lightweight, rigid, and flexible components capable of performing precise movements 

within limited surgical spaces. Computer-Aided Design (CAD) and Computer-Aided Engineering (CAE) 

tools help engineers create three-dimensional models, analyze structural strength, evaluate stresses, and 

optimize component performance before manufacturing. 

Specialized end-effectors, such as surgical grippers, forceps, cutters, and suturing instruments, are designed 

to provide improved dexterity and controlled tissue manipulation. Advanced materials, including medical-

grade stainless steel, titanium alloys, and suitable biocompatible polymers, are selected based on strength, 

corrosion resistance, sterilization requirements, and compatibility with the human body. 

Integration of Advanced Technologies 

Modern robotic-assisted surgical systems incorporate sensors, actuators, machine vision, and intelligent 

control systems. Force and position sensors help monitor instrument movement and the forces applied to 

tissues. Haptic feedback technology can provide surgeons with tactile information during surgical 

procedures. In addition, artificial intelligence and computer vision can support instrument tracking, image 

analysis, and surgical navigation. These technologies contribute to improved precision, reduced human 

error, and enhanced coordination between the surgeon and the robotic system. 

Applications and Benefits 

New robotic surgical components have applications in laparoscopic, orthopedic, cardiac, neurological, and 

microsurgical procedures. Their development aims to improve instrument maneuverability, accessibility to 

complex anatomical regions, and the accuracy of delicate surgical operations. Modular component design 

also allows easier maintenance, replacement, and future upgrades. Furthermore, appropriate testing and 

validation are essential to ensure mechanical reliability, electrical safety, biocompatibility, sterilization 

compatibility, and compliance with applicable medical-device standards. 



 

Conclusion 

The design and development of new components for robotic-assisted surgery represents a significant 

interdisciplinary advancement in mechanical engineering and medical technology. By combining 

innovative mechanical designs with advanced materials, precision manufacturing, sensor integration, and 

intelligent control, engineers can develop safer and more efficient surgical systems. Continued research in 

this field has the potential to enhance surgical precision, reduce patient trauma, improve recovery outcomes, 

and support the future development of next-generation medical robotic systems. 
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