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Example of Model Fitting
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ER CL = ©.0925
g vd = 0.9263
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Time (unit)
final_simplex: (array([[©.0924589 , ©.92631791],
[0.0924652 , ©.92631394],
[0.09245854, ©.92641289]]), array([153.65430315, 153.65430638, 153.65436891]))
fun: 153.65430314933752
message: 'Optimization terminated successfully.'
nfev: 101
nit: 53
status: ©
success: True
x: array([0.0924589 , ©.92631791])
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"""# Program 02-11 "prog02 1l.py"""

# Fitting to One-Compartment iv model after multiple dosing
import numpy as np

import matplotlib.pyplot as plt

import scipy.optimize as opt
# Global varialbes
DOSE = 100.

TAU = 12.0 # Dosing Interval

Nparam = 2

P = [0 for j in range (Nparam) ]
P[0] = 0.5
P[1] = 1.0

# Estimated CL, VD = 0.092 and 0.926
Npoint = 14
x = [0 for j in range (Npoint)]

y = [0 for j in range (Npoint) ]

#
def set data():
# Data input in this program
data x = np.array([1.0, 2.0, 4.0, 6.0, 8.0, 11.9, 23.9, 35.9,
37, 38, 40.0, 42.0, 44.0, 48.01)
data y = np.array([97.9, 84.3, 77.9, 60.4, 45.7, 31.7, 39.4, 44.4,
139.6, 121.1, 109.2, 86.5, 65.8, 48.6])

return data x, data y

def obj func(P):
SS = 0.0
for i in range (Npoint):
xx = x[1]
Cp = model eqlll(xx, i, P)
SS =SS + (y[i] - Cp) ** 2

return SS

def model eqlll(xx, i, P):

# 1-Comp. iv model



tn = 0

while xx > tn * TAU:
tn = tn + 1
x2 = xx - (tn - 1) * TAU
CL = P[0]
VD = P[1]
ke = CL / VD
El =1 - np.exp(- ke * tn * TAU )
E2 = 1 - np.exp(- ke * TAU )
Cp = DOSE / VD * E1 / E2 * np.exp(- ke * x2)

return Cp

def draw plot obs(data x, data y):
# Plotting observed data
plt.title("Example of Model Fitting", fontsize = 12)
plt.xlim(-0.5, 50.5)
plt.ylim(-0.5, 160.5)
plt.xlabel ("Time (unit)", fontsize = 12)
plt.ylabel ("Conc. (unit)", fontsize = 12)
plt.plot(data x, data y, "o", color = "red")

#plt.show ()

def draw plot pred():
# Simulation of predicted curve
tx = [0 for j in range(100)]
cy = [0 for j in range(100)]

for i in range(100):

tx[1i] = (1 - 1) * (48.0 - 0.0) / (100 - 1)

cy[i] = model eqlll(tx[i], i, P)
plt.plot(tx, cy, linestyle = "solid", linewidth = "1", color = "black")
plt.show()

def print output():

# Output
print ("-- Estimated Parameters --")
print (' CL = {:.4f}"'".format (CL))

print (' vd = {:.4f}'.format (VD))



if

print (' Ke = {:.4f}'.format (CL / VD))

print (' * tl/2 = {:.4f}'.format(np.log(2) / (CL / VD)))

__name == ' main_ ':

x, y = set data()

draw_plot obs(x, y)

results = opt.minimize (obj func, P, method='Nelder-Mead')
print (results)

P[0] = results.x[0]

P[1] = results.x[1]

CL = P[0]

VD = P[1]

draw_plot pred()

print output ()



