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== Sawchuk-Zaske Method ==
-- Dosing Condition --

Inf. Rate = 120.0

Inf. Time = 1.0

Interval. = 12.0 -- Estimated Parameters --

-- Obserbed Data -- Ke = 0.478

Trough = 1.80 vd = 3.638

1-th data CL = 1.740
Time = 3.0 -- Recommendation --
Conc. = 10.50 Interval = 5.35

2-th data Inf. Rate = 168.99
Time = 6.0 * target peak = 40.0
Conc. = 2.50 * target trough = 5.0
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# Sawchuk-Zaske Method 2202.04.30
#
import matplotlib.pyplot as plt

import numpy as np

# Model Function for S.Zaske (l-comp. inf.)

def model func(tt, Tinf, Rate, Tau, Vd, Ke):

if tt <= Tinf:

cp = Rate / vd / Ke * (1 - np.exp(-Ke * tt))

cp = cp / (1 - np.exp(-Ke * Tau))
else:

cp = Rate / vd / Ke

cp = cp * (1 - np.exp(-Ke * Tinf))

cp = cp / (1 - np.exp(-Ke * Tau))

return cp

#
if name == "' main ':
# Set data
zRate = 120
zTinf = 1.0
zTau = 12.0
CpTP = 40.0
CpTT = 5.0
x0 data = 0.0
y0 data = 1.8
Np = 2
x_data = [3, 6]
y data = [10.5, 2.5]

* np.exp(-Ke *

y logdata = [np.log(10.5), np.log(2.5)]

# Linear Regression
a, b = np.polyfit(x data, y logdata,
zKe = -a

zCmax = np.exp(a * zTinf + b)

1)

zVdl = zRate * (1 - np.exp(-zKe * zTinf))

zVvd2 = (zCmax - y0 data * np.exp(-zKe * zTinf)) * zKe

(tt - Tinf))



zVvd = zvdl / zvd2

zCL = zKe * zVd

rTau = -1 / zKe * np.log(CpTT / CpTP) + zTinf
rRate = zKe * zVd * CpTP

rRate = rRate * (1 - np.exp(-zKe * rTau)) / (1 - np.exp(-zKe * zTinf))

# Output

# Text output

print ("== Sawchuk-Zaske Method ==")

print ("-- Dosing Condition --")

print (' Inf. Rate = {:.1f}'.format (zRate))
print (' Inf. Time = {:.1f}'.format(zTinf))
print (' Interval. = {:.1f}'.format (zTau))
print ("-- Obserbed Data --")

print (' Trough = {:.2f}'.format(y0 data))

for i in range (Np):

print (' {:}-th data'.format(i + 1))
print (' Time = {:.1f}'.format(x dataf[i]))
print (' Conc. = {:.2f}'.format(y datal[i]))
print ('-- Estimated Parameters --"')
print (' Ke = {:.3f}'.format (zKe))

print (' Vvd = {:.3f}'.format (zVvd))
zCL = zVd * zKe

print (' CL = {:.3f}'.format (zCL))

rTau = -1 / zKe * np.log(CpTT / CpTP) + zTinf
rRate = zKe * zVd * CpTP
rRate = rRate * (1 - np.exp(-zKe * rTau))

rRate = rRate / (1 - np.exp(-zKe * zTinf))

print ("-- Recommendation --")

print (' Interval = {:.2f}'.format (rTau))

print (' Inf. Rate = {:.2f}'.format (rRate))
print (' * target peak = {:.1f}'.format (CpTP))
print (' * target trough = {:.1f}'.format (CpTT))

# Plots



Nsim = 1024
x min = 0.0
x max = 12.0
# Semi-log plot (0: no, l:yes)
SemilLog =1
ax = plt.gca()
if Semilog ==
y min = 0.1
plt.ylabel ("Log(Conc.)", fontsize = 12)
ax.set yscale('log')
else:
y min = 0.0
plt.ylabel ("Conc.", fontsize = 12)
ax.set yscale('linear')

y max = 50.0

xs = [0] * (Nsim + 1)
ys = [0] * (Nsim + 1)
plt.title("Sawchuk-Zaske Method", fontsize = 12)
plt.xlim(x min - 0.5, x max); plt.ylim(y min, y max)
plt.xlabel ("Time ", fontsize = 12)
# y-axis
plt.grid(True, which = "both", linestyle = "--", color = "gray")
# Target Range
plt.hlines ([CpTP, CpTT], X min, X max,
label = "Range", linestyle = 'solid', color ='blue')
# Observed data
plt.plot (x0 data, y0 data, label = "Obs (trough)",
marker = 's', markersize = 8, color ="blue")

for j in range (Np) :

plt.plot(x data[j], y datalj],

marker = '.', linestyle ='"', markersize = 16, color = "orange")

# Fitted Curve
#tt =0
for i in range (Nsim) :

xs[i1] = float(x min + i * (x max - x min) / (Nsim - 1))

tt = xs[i]

ys[i] = model func(tt, zTinf, zRate, zTau, zVd, zKe)



plt.plot(xs, ys, label = "Pred.", marker = 'None',
linestyle = 'solid', color = "green")
# Recommended Curve
#tt =0
for i in range (Nsim) :
xs[i1] = float(x min + i * (x max - x min) / (Nsim - 1))
tt = xs[i]
ys[i] = model func(tt, zTinf, rRate, rTau, zVd, zKe)
plt.plot(xs, ys, label = "Recommended", marker = 'None',
linestyle = 'solid', color ="red")
plt.legend(loc="upper right")

plt.show ()



