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Abstract

Dr. William Schrage of the Kinesiology department at UW-Madison is
conducting research studies involving blood flow through the femoral artery during
exercise. He needs a device that will allow a subject to do constant work by kicking one
leg while he images the femoral artery to observe blood flow in that same leg. Some of
his major requirements include passive return of the foot to the normal position after the
kick, a constant kick rate, measurable work output, and reliability. Three design
alternatives were developed and the advantages and disadvantages of each were weighed
and a final design was chosen. Due to difficulties obtaining the viscous dampener, a
temporary solution was constructed. The current design utilizes a bike clutch and
resistance system to meet our client’s needs. The current prototype will allow the client
to perform preliminary research studies this summer, and a final prototype will be

delivered to him next fall.

Problem Statement

Dr. William Schrage is researching blood flow through the femoral artery during
exercise and needs an ergometer that will allow for a regular kicking motion with a
passive return of one leg while providing a constant resistive force against the kick. This
device will be used in his research lab as part of his studies. While the subject 1s kicking,

Dr. Schrage will be imaging the femoral artery to determine blood flow.

Background

Blood Flow Research



Leg ergometer 4

Dr. William Schrage works in the department of kinesiology conducting blood
flow research. He will use this prototype in his experiments to measure blood flow in the
femoral artery during exercise. He will infuse drugs into the femoral artery to observe
how they are delivered to the microcirculation where they activate the signaling system.
The data he obtains will lead to further research on how smaller blood vessels regulate
the femoral blood flow.

There are two main questions to be answered by this research. First, what are the
neural, metabolic, and vascular signals controlling blood flow at rest and exercise?
Second, how do conditions like aging and cardiovascular diseases such as obesity, high
blood pressure, and diabetes alter the regulation of blood flow? The wider implications
of this research will lead to a better understanding of blood pressure control and how
blood flow changes and affects people with obesity and diabetes.

Existing Devices

There are several types of leg ergometers; one example is exercise bikes. Most of
them are two-leg cycles with a flywheel and a brake system which gives resistant force to
the user. However, there are also leg ergometers for medical use. Most look similar to a
normal exercise bike, and are one-leg cycles. These devices are useful in measuring heart
rate or endurance.

A research facility in Europe has used a modified bicycle to isolate the right upper
thigh by a leg extension motion. This study, which was related to the client’s research,
used work outputs of 20-60W and measured pulmonary oxygen uptake, heart rate, leg
blood flow, blood pressure and femoral arterial-venous differences for oxygen and lactate

between 5 and 10 min of the exercise (Anderson, Saltin).






