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1 Overview

This project will work on the creation of a wireless, wearable intracranial pressure (ICP) monitoring device
for monitoring of pressure inside the skull to aid physicians to continuously analyze a connected patient’s
pressure levels. This is a proof-of-concept (POC) based project where our central goals are comprised of:

• Prototyping a wearable monitoring device that can be embedded in a cranial implant for measuring a
patient’s intracranial pressure

• Transferring the data to a remote PC/smartphone via Bluetooth/wifi

• Live-tracking and feedback analysis

Ese Bowry (ebowry1@jhu.edu) and Marissa Hsu (mhsu17@jhu.edu) will be working as a team on this project
with the guidance and aid of mentor Joshua Liu (jsliu@jhu.edu). Widely used ICP monitoring methods are
usually characterized by the placement of a catheter into the brain that monitors the patient for a limited
period after a patient has encountered a severe head injury. Current ICP devices have worked to create
a more compact design consisting of an implantable sensor and monitor that can aid in longer term ICP
measurements. Our team plans to extend these current ICP devices by integrating a sensor that can be
inserted into a 3D printed implant with an iOS application in order to wirelessly track data about the
intracranial pressure. Our project will be guided as a proof-of-concept project but with the intention to
create a device that is not only user-friendly but will also advance ICP telemedicine techniques.

2 Technical Approach

Since this project is in its proof-of-concept phase, we will be focusing on determining whether this idea of
a wireless ICP monitoring device is feasible and will function as proposed. Our approach consists of two
components: the implantable ICP device and the data interface.

2.1 Implantable ICP Device:

We will begin our POC testing by working with the FLORA Wearable Electronic Platform as the sensor
device. We will perform initial testing using a wired connection to transmit data from the sensor to a
connected PC. We will simulate controlled pressure movements by developing a controlled pressure reading
device so that we can test our FLORA device with controlled pressures to monitor if data readings are as
expected. After confirming the state of our sensor device, we will begin work with wireless connections, such
as a Bluetooth transmitter. If we are able to develop a fully working wireless sensor device, we will plan to
move on to testing in more variable settings.
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2.2 Data Interface:

While working with the hardware components of this project, we will simultaneously be working on an iOS
application that will receive data from the sensor and output the data in a readable format. Here we will
focus on the graphical representation of the pressure readings as well as initiating components to support
live data collection and displaying. After creating a working iOS app that can successfully receive and
display data, we will move towards data analysis capabilities. For example, high or low-pressure readings,
with respect to given threshold values, will be flagged and displayed on the iOS app to indicate concerning
conditions to the user or physician.

3 Deliverables

In order to achieve our goals, we have separated our goals into 3 categories (minimum, expected, and
maximum). For our minimum goals, we plan to have a functional monitoring device using FLORA Wearable
Electronic Platform and an iOS app for ICP monitoring. For our expected goals, we plan to work on the GUI,
have specified pressure warnings pop up on the app, usability testing for UX/UI design, and documentation
for the ICP monitoring process that we are designing. Our maximum goal is a submitted conference paper.

4 Key Dates

• Preliminary Research on ICP/Literature Review due 2/25/2022: Ese Bowry and Marissa Hsu

• Functional Monitoring Device due 3/17/2022: Marissa Hsu

• Functional IOS App due 3/17/2022: Ese Bowry

• Specified pressure warnings due 4/5/2022: Ese Bowry

• Usability testing due 4/12/2022: Ese Bowry and Marissa Hsu

• Creation of Fake Brain due 4/12/2022: Ese Bowry and Marissa Hsu

• Phantom Study due 4/19/2022: Marissa Hsu

• Submitted Conference Paper due 5/5/2022: Ese Bowry and Marissa Hsu

Figure 1: Gantt Chart for Planned Schedule
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5 Dependencies

Figure 2: Project Dependencies

6 Management Plan

Our team meets with our mentor every Monday at 3:00 pm and meets to work on the project on Wednesdays.
We hold additional meetings as necessary. We manage communication through email, code exchange through
GitHub, and project documentation through a shared Google Drive and the CIS project Wiki.
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