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Bone deformities fall into 3 categories
of how and why they happen, it can
either be congentical, development, or S
post-traumatic. Although no deformity §&=3
is alike, the typical tratment includes = -
the use of fixators and an osteotomy. Typically, only visual
approximation is used to check the results. This could and
should be improved upon as malrotation may lead to further
complications such as arthiritis or another surgery.
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Problem Statement: Orthopedic surgeons need a more
efficient and accurate method of determining the angular
rotation of two bone segments during a bone deformity
correction procedure.

Mission Statement

At AVACE™ Biomedics we believe in furthering the quality
of life of Orthopedic Surgeons and their patients through the
committment of doing no harm, creating meaningful
change, and striving for equity and inclusion.

Project Timeline )

Research Modeling Designing - Today

Next Steps - Prototyping

Design Inputs

Customer Needs & Metrics
Need Specification Metric
Efficiency Increase surgery speed >5 min
Accuracy Reduces malrotation average of 5° <1-2° rotation
Affordable Product is not overly pricey <609%
Simple Product does not need special training Pass

Intraoperative Rotational Guide for Validating
Placement of Bone Deformity Correction
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Device Concept & Design
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1. This formula will be useful when developing a test method
to verity, validate, and measure the sensitivity of our device
2. Using this equation, we can model different bubble level

radiuses and increments to find a suitable design that provides

the sensitivity desried by our customers and other

stakeholders
3. This formula relates absorbance and concentration of a

absorptivity of Yellow-5
4. Using this model, the mass of Yellow-5 needed in order to

reach the desired color can be calculated

VACE

BIOMEDICS

SBHSE

School of Biological and
Health Systems Engineering

Device Manufacturing

Cost Breakdown

Item Description Price

Ethanol The liquid used in the spirit level container $4.37

Yellow-5 Dye used to color the spirit level liquid $0.25

Rubber O Ring  Used for attachment/detachment mechanism $0.72

Silicone Used to contain the spirit level liquid $1.55

Container

Assembly Putting the device together $2 Labor

Total Price per unit to manufacture $8.89

Product Specifications

Product Specification
Specification Description Range
Intraoperative Is it usable during a surgery in the field? Yes
Price Optimal price range to have high value 10-609%
Ease-of-Use Does it need specialized training? Yes
Attaches to 13mm Can it attach to the pins used in surgery? Yes
Pins
Sterilizable Can it be sterilized for multiple uses? Yes
Weight Weight of the device <0.5lbs
Size Dimensions of the device <2X4x2in
Accurate Optimal minimal degrees of misalignment 1-2°

Status and Future Work

Future Directions:

Explore making
this universal for
all deformity
corrections and
multiple devices

Next Steps:

Create physical
prototypes and
validate them
with testing and
models

Currently:

WEREVERNY
developed a
concept with a
design based on
models and input
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