
1 MILLION ADULTS IN THE U.S.
suffer from hydrocephalus



CephaloPump: 
A Revolutionary 
New Treatment for 
Hydrocephalus
Team Brain Drain
Patrick Bi, Samuel Brehm, Haafiz Hashim, 
Irene Kwon, Cooper Lueck, Bill Wang



  HEADACHE

Hydrocephalus 
(excess fluid buildup)

Normal

  GAIT DISTURBANCE

  IMPAIRED COGNITION

  EFFECTS 

  DEATH



High Pressure

HIGHER PRESSURE

Real Fluid Dynamics

Memorial Sloan Kettering Cancer Center

Shunt System

HIGH PRESSURE

low pressure

Assumed Fluid Dynamics

Abdomen

Shunt catheter

One-way shunt 
valve

Managing Hydrocephalus Today
Ventricles



CephaloPump

Novel Hydrocephalus 
Treatment Device



Design Specifications 

Negative Pressure 
Gradient

0-25 cm H2O

Monitoring Frequency
< once every 15 min.

Accuracy
< 10% measurement error
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Figure not to scale.
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https://docs.google.com/file/d/1zvy7M_MNmtIuhNfvOtk1AxI8FN6LTPoQ/preview
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APPENDIX



Design Process



Market Analysis
Total Addressable 

Market

Serviceable Available
Market

Serviceable 
Obtainable 

Market

6.5 million people
($97 Billion)

1 million people
($15 Billion)

100,000 people
($1.5 Billion)
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External Charging Render

https://docs.google.com/file/d/148qJ_n-r_btfPr-FLbpVe1Fa1MphLg_7/preview


https://docs.google.com/file/d/17bFCWhVyhhe1KHzPxek73_sFp7aHZEtY/preview


Sensor Calibration Test



Sensor Accuracy Test

Pressure Sensor Accuracy Trials

Sensor Readings

Water level (cm)
Trial 1 

(cmH2O)
Trial 2 

(cmH2O)
Trial 3 

(cmH2O) Avg (cmH2O) Error

0 -0.30 -0.24 -0.14 -0.23 N/A

1.6 1.50 1.45 1.45 1.47 8.33%

9.6 8.85 8.83 8.78 8.82 8.09%

11.2 10.29 10.29 10.29 10.29 8.13%

12.8 11.78 11.78 11.80 11.79 7.92%

14.4 13.24 13.26 13.27 13.26 7.94%

16 14.93 14.96 14.95 14.95 6.57%

29.6 29.19 28.94 29.00 29.05 1.87%

43.2 42.13 42.07 42.15 42.11 2.51%

50 49.52 48.76 49.60 49.29 1.41%



Sensor Drift Test



Pump Drift Test



Inductive Charging Test


