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PROJECT OBJECTIVE
The objective of this project to refine and finalize a previously developed arthroscopic surgical 
device for the following purposes:

▪ To allow for appropriate sanding of bone and cartilage surfaces

▪ Random orbital sanding

▪ To ready the device for testing and manufacturing

▪ Testing

▪ Manufacturing

▪ Expediting manufacturing

▪ High fidelity machining



DESIGN VALUE PROPOSITION

Arthritis is characterized by roughening of a joint

▪ Cartilage, bone breakdown leading to chronic pain and inflammation

▪~750,000 annual knee arthroscopies occur in the US, many for arthritic pain management

▪Current technologies and limitations

▪Arthroscopic tooltips are designed for single-use

▪Increases out of pocket cost

▪Reusable arthroscopic tooltips could help lower costs as well

▪Lessen pain and lower rehabilitation time

Our device will incorporate random-orbital sanding into the shaving platform, modular tooltips, better 

ergonomics, and user comfort than traditional arthroscopic tools

▪ Purpose of device



PRODUCT REQUIREMENTS
As surgical tools need to be capable of varying functions, we selected the following development criteria:

Variable speed output with 900-6000 RPM oscillation settings

Random orbital sanding action within a pistol-grip device

Maximum output shaft diameter of 4mm

▪ Output shaft should be able to withstand corrosion in saline-rich environments

Compatibility with 100-400 grit shaver heads/burs

▪ ~300 grit shaver heads/burs have been previously noted to work the best

Reliable two-hour battery life

Compatibility with existing surgical suction pumps

▪ Debris removal during shaving (condyle, menisci cartilage, bone fragments)

The device should be reusable, and compatible with different shaver heads

▪ Autoclaving (60kPa, 150 degrees Celsius)



CONCEPTUAL DEVELOPMENT
During initial brainstorming we had two main design 

concepts to achieve orbital sanding

▪ Sawzol Design with DC Motor and Linear Actuator

▪ Rotational DC Motor with Linear Solenoid

After prototyping considerations, we decided on using the 

rotational DC motor with a linear solenoid fashioned below:

• Completed orbital sanding CAD model

• Completed Arduino code for DC motor and potentiometer

• Beginning 3D printing large scale model of system in 

action



CAD ORBITAL SANDING MECHANISM

Inner Rod Linear Actuation Mount Motor Mount

Planned Orbital Sanding Mechanism 3D Printable Scaled Prototype Model



ARDUINO CODE



PROTOTYPE DEMONSTRATION
(JETT)



RISK IDENTIFICATION

Shaver Head Fracture

Vibrations From Linear Actuation

Grooves Left Behind

Solenoid Overheating

Poor Angle Control

Lifetime of Product

Battery Life



CONCEPT RECOMMENDATIONS
POSSIBLE RISK SOLUTIONS

Fracture: Shaver head and shaft in one piece

Vibrations: Add mass to the handle by machining with surgical grade alloys

Groove: Add linear action to rotation of the shaver-head, use a surface with grit for 

finer shaving/sanding of cartilage and bone

Angle: Pistol-Grip for easy angle manipulation

Lifetime: Create final prototype with high factor of safety

Battery: Test high-quality battery options

Solenoid Overheating:
𝐷𝑢𝑡𝑦 𝐶𝑦𝑐𝑙𝑒 = 100 ×

𝑡𝑖𝑚𝑒 𝑜𝑛

(𝑡𝑖𝑚𝑒 𝑜𝑛 + 𝑡𝑖𝑚𝑒 𝑜𝑓𝑓)



VALIDATION APPROACHES



PROJECT BUDGET

• Total Spent: $111

• Budget Remaining: 

$1389



PROJECT SCHEDULE



QUESTIONS?
THANK YOU FOR LISTENING!


