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OBJECTIVE

Complete development of an arthroscopic
tool capable of reshaping bone and cartilage
Approximate a random orbital sanding motion

BACKG ROUND

Osteoarthritis (OA) causes breakdown of joint
tissues, causing chronic frictional pain

~ 750K annual knee arthroscopies occur in
US for OA pain mitigation

Commonly used arthroscopic shaver heads
often leave grooves or rough edges

This can further irritate joint tissues and
leads to a longer rehabilitation periods
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Figure 1.
Longitudinal
degradation of an
OA knee joint

VALUE PROPOSITION

No current technology exists to re-shape
damaged joint surfaces

This device aims to create a modular
smooth-sanding platform for OA arthroscopic
surgeries

Allow reshaping of bone and cartilage to
treat OA pain via random orbital sanding
Incorporate inexpensive tooltips to reduce
patient costs

Why? Faster patient rehabilitation, reduced
post-operative pain

KEY REQUIREMENTS

Variable output speed from 900-6000 RPM
Random orbital sanding

Hypoallergenic, replaceable tooltips

Output shaft- 5mm diameter

Modular tooltips, different grits

Reliable 1-hour intermittent battery life with
modular power supply

Reusable device with reusable tooltips
capable of sterilization

SMOOTH ARTHROSCOPIC SHAVER

Jett Murray, Lucas Dibelius, Ryan Crowell, Maclean Landis

CONCEPT DEVELOPMENT

* Two initial designs: Sawzall DC motor and linear actuator, Figure 2. Development of an
fixed DC motor with linear solenoids
* Reliability concerns directed decision towards second option

* Preliminary testing with first prototype yielded approved B) First CAD housing model
C) Final CAD housing model

results

* Several prototypes were developed for the project

FINAL DESIGN

VALIDATION

internal mechanism and housing
for this device
A) Proof of Concept

 Matlab simulation results indicated that best results
can be achieved when linear actuation to rotation
ratio is not constant

* Tested 3 shaving tips at low, medium, and high
rotational speeds with linear actuation scaling at set
Increments to smooth out sharp edges on cattle bone

* Found best results using medium speed with medium
rate of linear actuation
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Figure 3. Device circuitry and
programming
A) Final circuitry design
B) Adafruit Trinket programming
C) Final model with electronics
installed

if (lastButtonState == HIGH && currentButtonState == LOW) {

motorState = motorState;

Test device on damaged cartilage
digitalWrite(SERVO1PIN, motorState);

}
potValue = analogRead(POTPIN); // Read voltage on potentiometer
servoPos = map(potValue, @, 1023, @, 179); // scale it to use it with the servc

myServol.write(servoPos); // tell servo to go to position
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digitalWrite(@, LOW); // turn the Solenoid off by making the voltage LOW
digitalWrite(1, HIGH);
delay(750);
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