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Project Goals

Our device is composed of two main components: a 

needle driver, and augmented reality software that shows 

the needle trajectory. Both designs will be validated and 

verified using an anatomically correct leg model made 

from ballistic gelatin, silicone, 3D printed bone and artery, 

and a peristaltic pump to create pulsatile blood flow.

Fig 3: Ultrasound with Needle Driver [3]

The augmented reality software will be created 

using Python and open CV to guide needle insertion. Using 

the live video from the ultrasound, the software will project 

trajectory lines onto the live image. This will allow the 

physician to track and adjust the needle in real time.

Fig 4: Ultrasound guided visual interface[4]

Introduction

Team Responsibilities

The goal is to create a 

device, using ultrasound and 

augmented reality, that 

finds the ideal entry location, 

avoids incorrect puncturing of 

the femoral artery, and 

optimizes the entrance of the 

needle to render patient-

related factors obsolete.

Team Lead: Julian Drake 
Email: jedrake@uci.edu

Contact Information

The current treatment for aortic valve replacements is 

to perform a transcatheter aortic valve replacement 

(TAVR). TAVR is a minimally invasive procedure that 

accesses the aorta through the femoral artery and replaces 

traditional open-heart surgery.

The current issues regarding femoral 

insertion include difficulty accessing and maintaining an 

ideal entry location and angle to the femoral artery, high 

push force when inserting the needle or sheath, and the 

kinking of the sheath because of large insertion angles. 

These issues are often exacerbated by obesity.

We are attempting to fix these issues with our device 

using ultrasound guided augmented reality and a needle 

driver device to find and maintain the best angle of entry. 

In turn, this will lower the push force. Our device also uses 

shallower angles of entry which avoids later kinking of the 

sheath.

Project Design and Validation/Verification Plan
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Fig 2: E-Sheath Insertion Mechanism [2]
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Mechanical Design [1]

Fig 5: Device 

Approach [5]




