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Problem Statement

Tibia fractures are common in children, and these injuries are currently managed
nonoperatively using casts; however, a surgically implanted device would provide more
structural stability and aid the healing of the fracture. Adult patients with this injury typically
have a rigid intramedullary device implanted into their tibia bone. Unfortunately, these
implants cannot be used in pediatric patients due to the presence of growth plates at the
implantation site. A previous design team produced a working device that can enter the
medullary canal through a hole in the side of the bone and then expand outward to stabilize
the fracture, held in place by static friction against the canal wall. This device is flexible
enough to fit into the canal, yet rigid enough to maintain fracture reduction, can be secured in
place with screws, and can be removed from the canal when desired; however, the device is not
fully fixated against the walls of the bone canal, and the friction force of the device is not
sufficient to prevent axial rotation within the canal. This rotation can lead to device failure
resulting in unnecessary pain for the patient and extra surgery to correct the issue.

The goal of this semester is to improve the existing device by improving its fixation and
adding more radial force thereby advancing this project toward clinical use.

Last Week’s Goals (14-7 days ago)
e Obtained existing device from Dr. Halanski
e Ordered 5 ft. TechFlex Flexo Stainless Steel and Stainless Steel XC braided sleeve
e Submitted quote request for micromachining a better version of the existing device
(Potomac Laser)
o We will hold off on any mechanical testing until we hear back from the engineers
at Potomac Laser with a cost estimate
* Met with Dr. Yen (Biomechanics) to discuss our final design idea and mechanical testing
methods/facilities
o concerned about osseointegration
o use thin wires between each bowed wire to hold equidistant spacing

This Week’s Goals/Individual Goals (7-0 days ago)

e Based on quote from Potomac Laser, decide whether having a more reliable version of
the device fabricated by laser drilling and laser microwelding is feasible given the
budget and other necessary expenses

o if the cost is reasonable, create drawings in SolidWorks of the existing device that
can be manipulated, modified, and eventually sent to Potomac Laser
» discussed making the end and mid caps larger to potentially
accommodate another bowed wire - still investigating this possiblity

¢ Attempt to place the existing device inside the Flexo SS and Flexo SSXC braided
cylinders separately

o test the fit of the existing device inside the 2 diameters (3/8” and 1/2”) of Flexo
braided sleeves ordered this week

e Begin osseointegration testing of Flexo SS and SSXC with osteoblasts




¢ All team members without ECB 2005 (Biomaterials Lab) access request and obtain
access

This Week’s Accomplishments
e Still conversing with Potomac Laser regarding manufacturing of our device
o guaranteed under $1000 - majority of cost is for programming, so can get several
made for this amount
o began outline in SolidWorks which can be manipulated once locking mechanism is
decided
¢ Received Flexo SS and Flexo SSXC braided cylinders
o looks very promising - behaves in a manner very compatible with the mid-end cap
design; exhibits compressive expansion
o Flexo SS is noticeably stiffer than the SSXC which is better for our experiment
o not focusing on osseointegration testing at this time
* The team has officially elected to scrap the wires of the previous semester’s design
and is currently brainstorming a new locking mechanism that will require less
material and can be fully contained inside the tibia

Project Difficulties
e none at this time

Next Week’s Team Goals
¢ Conduct mechanical testing on the Flexo SS and Flexo SSXC
o measure outward force provided by a change in length
o measure tensile force required for pull-through
* Quantify how much radial force the device needs to deliver to constitute “stabilizing the
fracture”

o because we are using the braided mesh, we can quantify this as the pressure along
the cylinder because the cylinder is continuous, not discrete like the wire design
was

« Complete brainstorming of new locking mechanisms and evaluate them in another
design matrix to determine the final design for this project

¢ All team members without ECB 2005 (Biomaterials Lab) access request and obtain
access

Summary of Design Accomplishments

* The team is meeting weekly to accelerate the design process

¢ The team has met with previous semester design team to better understand where the
project currently stands

e The team has completed the problem statement and the PDS

e The team has used a design matrix to select the design alternative for the final design
that best addresses the needs for the project

¢ The team has completed the Midsemester Presentation and Midsemester Report

e The team has ordered TechFlex Flexo Braided Stainless Steel sleeves for preliminary
testing

¢ The team met with Dr. Yen (Biomechanics) who consulted on this project previously to
discuss options and methods for mechanically testing axial rotation of the device inside
of the bone canal

Expenses
e TechFlex Flexo-Braided Stainless Steel from wirecare.com - $47.15
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Activities

Person(s) Task Time | Weekly | Semester
(hrs) Total Total
Evan Team Role (Leader) 8.5 77.5
Weekly progress report 1.5
Developed next week’s team goals 1.0
Other
Discuss design changes 1.0
Osseointegration/Mechanical Testing Research 3.0
Team Meeting 2.0
Karl Team Role (Communicator) 6.0 56.5
Phone call with Potomac Laser 0.5
Communicaton with previous semester’s team 0.5
Other
Discuss design changes 1.0
Osseointegration research 2.0
Team Meeting 2.0
Tyler Team Role (BSAC) 6.5 34.0
BSAC meeting 1.0
Other
Team Meeting 2.0
SolidWorks 2.0
Locking Mechanism Research 1.5
Sarah Team Role (BWIG) 4.0 43.5
Update Website 0.5
Other
Locking Mechanism Research 1.5
Team Meeting 2.0
Lida Team Role (BPAG) 5.5 28.5
n/a
Other
Meeting with Dr. Li 1.0
Research 3.0
Team Meeting 1.0
Drawing new designs 0.5




