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ABSTRACT FINAL DESIGN TESTING

MR imaging is used to study pulmonary blood flow in — Finite Element Analysis. Figure is Images acquired from uItras?un;Jl test. Left
eda ; ' | exaggerated to show regions where shows Tricuspid Regurgitant (TR) velocity,
hypertensive patients before and after exercise. The goal & highest strain (in mm) is located. and right shows the tricuspid valve.

of this project is to create a device which will exercise the
lower extremities to 40% of a predetermined maximal Belt
workload in both healthy subjects and patients with e
hypertension. A prototype was made and tested using
ultrasound imaging. Using Bernoulli’s equation, initial
results show an increase in pulmonary systolic pressure
of 5.54 mmHg. Future work will involve making the cycle [vericl
completely MR compatible, increasing resistance, and HPeer e
developing a proper biofeedback mechanism to maintain Supports -
constant workload. | |
T

(Base not shown)

URES (mm)

Resistance S

l —_—
. 1.476e+000

. 1.328e+000

- 1.180e+000

_ 1.033e+000

8 .854e-001

7 378e-001 A Increases in Heart Rate and Mean Arterial

. 5.902e-001 Blood Pressure of various exercises

oo  EXercise and ultrasound testing data: 30
Lesieons  A: Exercise comparison to determine
1aree0m Optimal method

roee-0s B: TR Velocity and PA diameter increases
during exercise via ultrasound test.
Shown is modified Bernoulli equation
and calculated value.

C: Comparison of vitals before and after
exercise
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e Studying pulmonary blood
flow in hypertensive patients
* Using Imaging to estimate

Cycle Exercise Testing Comparing Pre- B Comparison of TR Velocity and PA
exercise vitals to Post-exercise vitals diameter during ultrasound cycling
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EXISTING DEVICES

Northeastern Univ. Design Proj.  Lode Ergometer (552,000)

*Lode Ergometer .
*Problems

*\VVery Expensive

* Contains extra features

FUTURE WORK

*Increase resistance with braking or additional fans
*Reconstruct device using custom made supports
*Secure device to scanner bed

BUDGET *Fabricate ergonomically designed pedals

) Our final prototype design

» Used to image joint mechanics Approximate Cost: $170.00 *Add wheels and handle for easy transportation
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* Repeatable
* Ergonomic and comfortable
* Accurate biofeedback




