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Penn State Harrisburg – School of Science, Engineering, and Technology (SSET) 
SAMPLE CAPSTONE PROJECTS 

Sponsored by or teaming with Penn State College of Medicine 

Project:  PICU Mobile Passport 
Student Names: Ever Barillas, Courtney Kaminski, Michaela Wilson 
Adviser(s): Drs. Na and Null; Zurca (CoM) 
Description:  The PICU Mobile Passport is an iOS app that attending and resident 
physicians can use during their rotations to further enhance the learning process. The 
app allows residents to log into an account and keep track of their learning progress. 
They can mark off learning topics as they are exposed to them. Supervising faculty can 
log into the app to get updates of the residents’ progress on educational topics, and 
understand individual residents’ learning needs. 

Project:  Exo-Bionics 
Student Names: Jordan Coulter, Scott Hammond, Corbin Hoenicke, Michael 
Hoptak, Adam Malave, Kameron Stevick, Steven Wilkie, Nolan Hoenicke, Ira 
Matthews 
Adviser(s):  Drs. Attaluri, Khazaei, Wolpert, Lewis (COM), Fox (COM), Hills (COM) 
Description:  Current trans-femoral amputees face a significant tradeoff between cost 
and functionality of prosthetic solutions. Amputees struggle to find an affordable, 
modular and multifunctional prosthetic while progressing through various “k” levels 
(activity level) during the rehabilitation process. This electro-mechanical design 
seamlessly attaches to a passive prosthetics for an improved gait cycle during 
rehabilitation. The daily needs of amputees change as they progress through the 
rehabilitation process. Patients struggle to find an adequate solution in the preliminary 
stages of their recovery. The team is devoted to creating a low cost, functionally safe 
solution to increase the patient’s quality of life. 

Project:  Induction Heating Device to Treat Infected Orthopaedic Implants 
Student Names: Roman Best, Ethan Gardner, Elisha Kossove, Russell Lauzon-
Toole, Hunter Shallcross, Arsham Vosoughinia 
Adviser(s):  Drs. Attaluri and Garner (COM) 
Description:  This project involves developing a medical device prototype to treat 
implant associated infections. The number of orthopedic procedures with permanent 
metallic implants performed across the United States and the world increases yearly. 
Despite advances in modern surgical techniques, surgical site and implant associated 
infections remain problematic for patients and surgeons. Treating implant associated 
infections is challenging as the causative organism is often protected by a biofilm. 
Thermal treatment of infections with or without antibiotics and other current procedures 
has the potential to be an effective approach in the treatment of implant associated 
infections. The team will demonstrate a functional prototype for preclinical testing. This 
device consists of an induction heating system with a feedback temperature controller to 
deliver the prescribed heating patterns. 
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Project:  Cardiopulmonary Bypass Heat Exchanger 
Student Names: Drew Hershey, William Page, Shawn Wolfe 
Adviser(s): Dr. Attaluri and Mr. Fell (COM) 
Description:  The current heat exchanger used in open-heart surgeries to cool blood is 
ineffective due to size, sanitation, and operation concerns. The goal of this sponsored 
project is to create a heat exchanger that is able to cool water that is cooling blood in 
currently used blood-water heat exchangers during open heart surgeries. This project 
features an enclosed system that uses liquid nitrogen, tap water, and a heater to 
automatically control the temperature of the water. 
 
 
Project:  Attaching a Syringe to an Ultrasound Probe 
Student Names: Ahmed Abdelwahab, Natshaly Beltran, Aidan Derr, Nicolas 
Salinas 
Adviser(s): Drs. Attaluri and Hills (COM) 
Description:  The objective is to design a medical training device to align a syringe with 
ultrasound probe to perform intramuscular injections safely and efficiently on patients 
with spastic limbs. Current training practices to properly align the needle tip both in-
plane and out-of-plane under ultrasound guidance are time-consuming and painful to 
the patient. Using computer aided design and 3D printing technologies, the team 
designed a novel attachment for the ultrasound probes. The design facilitates the user 
to safely align the needle tip both in-plane and out-of-plane under ultrasound guidance 
into the muscle being injected with botulinumtoxin (Botox) with minimal effort and 
discomfort to the patient. The design meets the sterility requirements of the injection 
procedures. 
 
 


