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Goal: An Implantable Ultrasound Device for Real-Time 
Diagnosis of Brain Diseases

• To Develop the first implantable ultrasound device for long-term 

post-neurosurgical monitoring. 

• The primary aim is to monitor the potential regrowth of brain tumor in 

real-time using an app. The ultrasound smart device will also assist 

physicians to monitor bleeding, cyst, growing tumor, etc., of the over 

11 million patients that are affected annually with brain diseases.
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Background

• Currently, the standard of care for patients who have undergone neurosurgery 

is to get periodic MRI scans (approximately every 3 months) 

• Average cost of the scan is $3000

• Ultrasound (US) works with a lower resolution but insightful information 

can be deciphered

• A cranial implant is needed after neurosurgery so there is precedent for an 

implantable device (shunt management system created by Dr. Gordon)

• Integration of an US system would allow for more imaging to determine 

adverse events in a more expedient time frame (< 1 month)
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Proposed Approach: Capacitive Micromachined Ultrasound 
Transducer

Ultrasound (Traditional)
● produced sound waves by 

utilizing piezoelectric 
crystal technology

● high production cost

CMUT
● silicon chips that convert 

voltage to resonance
● customizable with 

electronics
● small in size
● can be mass produced
● low cost

Source: Philips,Fraunhofer IPMS
CONFIDENTIAL



An Implantable Wireless Ultrasound Device
for Real-Time Diagnosis of Brain Diseases

OD: 8.1mm ID: 5.2mm
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Original Deliverables

• Minimum: Mock ultrasound image communication from a 
microprocessor with stored images to mobile app

• Expected: Mock ultrasound image communication and macro 
scale integration (images obtained from an ultrasound system to 
the microprocessor and mobile app)

• Maximum：Miniature patentable ultrasound device with mobile 
app communication

Management
• Communication with the medicine delivery team regarding electronics 

constraints, wireless functionality, and wireless charging via weekly lab 
meetings

• Weekly lab meetings with Dr. Gordon, Dr. Armand, Dr. Scott
• Additional weekly meeting with Dr. Ma
• Meetings after class within the team
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Arduino -- SD Card Communication
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Arduino -- SD Card Communication
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Bluetooth -- SD Card Communication
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New Deliverables

• Minimum: Mock ultrasound image communication from a 
microprocessor with stored images to mobile app

• Expected: Ultrasound image communication from Clarius Probe 
to mobile app

• Maximum：Ultrasound raw data communication from either 
Clarius or stored data to mobile app that forms beamforming to 
produce the ultrasound image

Management
• Communication with the medicine delivery team regarding electronics 

constraints, wireless functionality, and wireless charging via weekly lab 
meetings

• Weekly lab meetings with Dr. Gordon, Dr. Armand, Dr. Scott
• Additional weekly meeting with Dr. Ma
• Meetings after class within the team
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Item Proposed Solution Alternative Date Needed 
(Status)

Ultrasound Clarius Probe N/A Resolved

Arduino Order or use our own Order ourselves Resolved

Bluetooth Chip Order through Dr. 
Gordon

Order ourselves Resolved

SD Card + Module Order through Dr. 
Gordon

Order ourselves Resolved

XCode Resolved

iOS Phone Use our own phones Use XCode Simulator Resolved

Computer Personal PCs Family member’s PC Resolved

Data Storage Github Ext Hard Drive Resolved

Dependencies
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Dates Goals Status

4/3 • Have Matlab simulation/beamforming code finalized
• Preliminary UI written, displayed in XCode Simulator

Done
Done

4/10 • Display Clarius image in our app
• Compile Matlab beamforming code into C
• CSV file communication (bluetooth) from Arduino to app

In progress
Done
In progress

4/17 • Be able to beamform locally saved data In progress

4/24 • Be able to beamform bluetooth transmitted saved data In progress

5/1 • Preliminary draft of paper Not started

5/8 • Final draft of paper Not started

Project Plan
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Project Plan

Minimum Expected Maximum
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Beamforming Updates

● Installed/configured the Field II 
library for Matlab beamforming and 
simulation

● Ran example provided by Field II 
successfully (able to simulate a cyst 
phantom, save the data, and 
reconstruct the image using saved 
data)
○ Simulation takes time (~30 min) 

but creating the image takes 3s
● Compiled Matlab code in C
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Documentation
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App Updates

● Wrote preliminary UI
● Able to deploy the app onto a mobile 

phone for testing
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