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SIR Foundation Summer Medical Student Internship Program   
Proposal:  
  
Institution Name: Emory University School of Medicine 
Responsible mentoring physician: John T. Moon, MD & Zachary Bercu, MD, BIMIT Lab 
Length of proposed curriculum:  8 weeks, 40 hours/week.  
A. Please provide a brief description of how each of the following curriculum elements will be demonstrated/taught through your program.   
 

1. Current Grant-Funded Projects Include:
· Ion-Selective, Sensor-Integrated, Bioelectronic Central Venous Catheter for Continuous Monitoring of Electrolytes in Critically-Ill Patients
· Mechanical Stabilization of Non-Vascular Catheters Using a Low-Profile Suture-Anchored Device
· Fully Integrated Nano-Membrane Sensors in Arteriovenous Endografts for Continuous and Wireless Monitoring of Hemodialysis Access Health

2. Experimental design, statistics, proof of concept, and steps in validating new techniques.
· Each of these projects incorporates fundamental aspects of experimental design, proof-of-concept prototyping, statistical analysis, and validation in both benchtop and in vivo settings. Students will gain direct exposure to how device hypotheses are formulated, tested, and refined through iterative experimentation and quantitative analysis.

3. Techniques in basic science lab
· Each of these projects incorporates fundamental aspects of experimental design, proof-of-concept prototyping, statistical analysis, and validation in both benchtop and in vivo settings. Students will gain direct exposure to how device hypotheses are formulated, tested, and refined through iterative experimentation and quantitative analysis.

4. Data collection, statistics, and meaningful analysis of data
· Students will participate in structured data analysis, including statistical evaluation and visualization of research results. A dedicated lab statistician will provide mentorship on analytical rationale and execution, while lab-wide discussions will focus on refining findings for eventual presentation or publication.

5. Regulatory Frameworks
· Given the strong medical device development focus, students will also be introduced to early-stage regulatory frameworks, including preclinical protocol design, safety and ethics in animal models, and documentation practices aligned with FDA device development pathways.

Mandatory elements:
A. All students will complete institutional onboarding, including Emory research compliance, CITI certification, and safety training prior to laboratory participation. These mandatory items must be completed prior to the start date. 
B. Students will participate in one or more of the ongoing above-described projects in a manner that is meaningful to the advancement of the work and align's with the projects phase of development. 
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B. Please provide a brief outline of available research topics, one of which the student will select for completion as part of the program.   
· Students will have office and lab space at Emory and Georgia Tech. Students will plan their week-to-week schedule with the PIs to effectively prioritize research projects. Clinical shadowing is integrated at the availability of the PIs. Students will be expected to complete weekly logs, end-of-week summaries, and bi-weekly presentations, which will be used to assess their progress. PIs will be available on a day-to-day basis for feedback as needed.

Below is a description of our grant-funded projects. Students will be paired to one of these core projects. 
· Ion-Selective, Sensor-Integrated, Bioelectronic Central Venous Catheter for Continuous Monitoring of Electrolytes in Critically-Ill Patients
· This project aims to develop a next-generation central venous catheter (CVC) with integrated ion-selective sensors capable of real-time sodium and potassium monitoring in ICU patients. Continuous tracking of these key electrolytes can provide early detection of metabolic derangements and guide timely clinical intervention. The project combines materials engineering, circuit design, and benchtop validation of sensor performance under physiologic conditions. Students may participate in signal calibration, benchtop testing, or statistical analysis of prototype data as part of the iterative device development cycle.
· Mechanical Stabilization of Non-Vascular Catheters Using a Low-Profile Suture-Anchored Device
· This project focuses on preventing catheter dislodgement, a common cause of treatment interruption and infection in patients with long-term drainage or access devices. The team has developed a compact suture-anchored device designed to mechanically stabilize catheters without increasing patient discomfort or procedural complexity. Students may assist with benchtop mechanical testing, data interpretation, or comparative evaluation against commercial stabilization systems.
· Fully Integrated Nano-Membrane Sensors in Arteriovenous Endografts for Continuous and Wireless Monitoring of Hemodialysis Access Health
· This project seeks to integrate a pre-fabricated nano-membrane sensing system within arteriovenous (AV) endografts to enable continuous, wireless assessment of dialysis access patency and flow dynamics. The current phase focuses on catheter-based deliverability and deployment optimization, ensuring that the sensor-integrated graft can be safely and accurately positioned using standard interventional techniques. Students will gain exposure to endovascular delivery systems, fluid dynamic testing, and wireless signal validation in simulated flow environments. Their contributions may include assisting with bench testing of deployment mechanics, evaluation of delivery precision under fluoroscopic guidance, or data analysis supporting sensor performance validation.

Students may optionally work on a secondary project(s) during their internship regarding clinical implementation of devices (eg robotic interventions), retrospective clinical research, quality initiatives, or imaging-based research (image-segmentation). 
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