
Optimal Drug Concentrations
Course Project Proposal

Background: Anesthesiologists give two drugs to surgical patients. Different combinations of the
drugs produce different effects: time to initial wake up, time to patient feeling pain, and muscle
response. It is important that the time to wake up be minimized, while the time to feeling pain is
maximized. In different scenarios, the importance of each effect is different, therefore the effects are
given certain weights. This project seeks to find a drug concentration that produces the optimal
weighted overall effect.

Project: Develop a numerical software package that will return the optimal drug concentration
when the effect values and effect weights are given. This is a three stage project. Let d1 and d2

denote the two drug concentrations. Let e1, e2, e3 denote the effect values and a1, a2, a3 denote the
effect weights. For each effect value ei you must numerically solve the effect equation for d2 given the
drug concentration for d1. Now suppose you take n possible values for the concentration d1, dj

1 for
j = 1, . . . , n, then you will numerically obtain n concentrations of d2, dj

2 for j = 1, . . . , n, that will
produce the desired effect. Using the n points (dj

1, d
j
2), j = 1, . . . , n, the second task is to generate

a cubic spline, Pi, that interpolates these points for each effect, ei. Finally, using the weights ai,
construct the weighted piecewise polynomial P (d1) =

∑3
i=1 aiPi(d1). The minimum value of this

piecewise polynomial over the interval [d1
1, d

n
1 ] will produce the desired optimal weighted overall

effect.

Paper: Write a paper detailing the mathematics behind your software including any mathematical
preprocessing included in your algorithms. The paper should also include necessary background
to state the problem, a concise statement of the problem being addressed, a description of the
software package including an error analysis, tests on known data, and a performance comparison
of the various functions in the package. A brief users guide (i.e. instructions on how to run your
software) should be included as an appendix.

Presentation: At the end of the semester, your group will give a 7-10 minute presentation on this
project.

Peer Evaluations: Peer evaluations will be emailed to me by the individuals. Each student will
numerically rank the participation of the group members and provide a written account of who
did what during the project. Each group member must write at least one routine in the project to
receive any credit for the project.
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