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Saving a Drug
Poisoning
Victim
MATHEMATICS CLASSIFICATIONS:

Calculus, Differential Equations, Mathematical Modeling

DISCIPLINARY CLASSIFICATIONS:
Chemistry, Biology, and Medicine

PREREQUISITE SKILLS:
Exponential growth and decay, Euler’s method or other numerical 
method for solving systems of differential equations

PHYSICAL CONCEPTS EXAMINED:
Kinetics of drug uptake and elimination

MATERIALS INCLUDED:
TrueBASIC programs

COMPUTING REQUIREMENTS:
Numerical differential equations solver, spreadsheet, computer 
algebra system, or any computer programming language
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!Program VALUE (True BASIC)

!Program uses Euler’s method to estimate values of G and B
!tfinal hours from start.

LET tinitial = 0
LET tfinal = 2
PRINT " t"," G"," B"
LET t = tinitial
LET G = 1100
LET B = 0
PRINT t, G, B
LET Gprime = - 0.1386*G !Compute G’, B’ for t = 0.
LET Bprime = 0.1386*G - 0.1155*B
LET numberofsteps = 20
LET deltat = (tfinal-tinitial)/numberofsteps
FOR k = 1 TO numberofsteps

LET deltaG = Gprime*deltat
LET deltaB = Bprime*deltat
LET t = t + deltat
LET G = G + deltaG
LET B = B + deltaB

PRINT t, G, B
LET Gprime = -0.1386*G
LET Bprime = 0.1386*G - 0.1155*B

NEXT k
!PRINT t, G, B !Use for larger numbers of steps.
END

!Program PLOT (True BASIC)

!Program uses Euler’s method to plot graphs of G and B together.
!Program also plots horizontals at 200 mg toxic
!and 400 mg lethal doses.

SET WINDOW 0, 36, 0, 1100
LET tinitial = 0
LET tfinal = 36
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LET t = tinitial
LET G = 1100
LET B = 0
LET numberofsteps = 3600
LET deltat = (tfinal-tinitial)/numberofsteps
FOR k = 1 TO numberofsteps

LET Gprime = -0.1386*G
LET Bprime = 0.1386*G - 0.1155*B
LET deltaG = Gprime*deltat
LET deltaB = Bprime*deltat
PLOT t, G
PLOT t, B
PLOT t, 200
PLOT t, 400
LET t = t + deltat
LET G = G + deltaG
LET B = B + deltaB

NEXT k
END

!Program DOWHILE (True BASIC)

!Determines when amount of drug in bloodstream reaches 400 mg,
!or when amount of drug in bloodstream peaks.
!Plots both graphs up to point of interest.
!Uses Euler’s method.

SET WINDOW 0, 20, 0, 1200
LET tinitial = 0
LET t = tinitial
LET G = 1100
LET B = 0
LET Gprime = -0.1386*G !Compute G’, B’ for t = 0.
LET Bprime = 0.1386*G - 0.1155*B
LET deltat = 0.01
DO WHILE B < 400 !We’ll stop when B = 400 (or when B > 400).
!DO WHILE Bprime > 0 !We’ll stop when B’ = 0 (or when B’ < 0).

!This is the beginning of the DO-WHILE loop.
LET deltaG = Gprime*deltat
LET deltaB = Bprime*deltat
LET t = t + deltat
LET G = G + deltaG
LET B = B + deltaB
PLOT t, G !To make program run faster,
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PLOT t, B !hide these PLOT commands.
LET Gprime = -0.1386*G
LET Bprime = 0.1386*G - 0.1155*B

LOOP !This is the end of the DO-WHILE loop. Just
!like NEXT k, it sends the computer back up
!to the top of the loop.

PRINT "t ="; t,"G ="; G,"B ="; B
END
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