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Abstract

Compartmental model is the classic and widely used approach in pharmacokinetics. Recently, fractional calculus is introduced
to describe the time course of drugs in human body which follow the anomalous diffusion mechanism. To consider the different
fractional order transmission process, the two compartmental fractional model has been proposed and studied. And, it will be
of great significance to find out a simple and efficient numerical method to solve the model and estimate model parameters.
This work investigates two numerical methods of the two compartmental fractional model using finite difference schemes,
which are based on the shifted Griinwald-Letnikov approximate formula and L1 formula, respectively. The hybrid Nelder-
Mead simplex search and particle swarm optimization, denoted as NMSS-PSO, is provided to estimate the fractional model
parameters. Comparison between the numerical solution and the solution by the numerical inverse Laplace transform method
establishes the validity of the developed numerical algorithms. Then, the influence of the order of fractional derivative on the
drug amount in human body is also discussed. Finally, the two compartmental fractional model is applied to fit the amiodarone
pharmacokinetics data based on the NMSS-PSO algorithms. This work will be of importance for the development of fractional

pharmacokinetics.

Hosted file

Numerical simulation of a two compartmental fractional model.pdf available at https://authorea.
com/users/316719/articles/446869-numerical-simulation-of-a-two-compartmental-fractional-model-
in-pharmacokinetics-and-parameters-estimation

Hosted file

figl.rtf available at https://authorea.com/users/316719/articles/446869-numerical-simulation-
of-a-two-compartmental-fractional-model-in-pharmacokinetics-and-parameters—-estimation


https://authorea.com/users/316719/articles/446869-numerical-simulation-of-a-two-compartmental-fractional-model-in-pharmacokinetics-and-parameters-estimation
https://authorea.com/users/316719/articles/446869-numerical-simulation-of-a-two-compartmental-fractional-model-in-pharmacokinetics-and-parameters-estimation
https://authorea.com/users/316719/articles/446869-numerical-simulation-of-a-two-compartmental-fractional-model-in-pharmacokinetics-and-parameters-estimation
https://authorea.com/users/316719/articles/446869-numerical-simulation-of-a-two-compartmental-fractional-model-in-pharmacokinetics-and-parameters-estimation
https://authorea.com/users/316719/articles/446869-numerical-simulation-of-a-two-compartmental-fractional-model-in-pharmacokinetics-and-parameters-estimation

Armount, f, i)

Armount, qz(t)

0.7

06 i
0s i
0.4 i
03 06 08 1 12 14 16 18 -
Tirme, t
@=0.1,0.3,05,07,09, 1
0.2r ———— Shifted GL | ]
-
o1 +  NLT i
0 W 15 20 25 30 3\ 40 45 A0
Tirme, t
I:I? T T T T T T T
——— Shifted GL
@=1.09.07, 05 03, 01 ——— 1
& f +  NLT I
0s i
0.4 i
03 i
02t i
a1 i
0
a0




Armount, :h it)

Armaount, qz[tj

1a

10

—
=
(=]

10

10

10

10

—
=
=]

10

10

LY o=0.1,0.3,058,07,09,1

+

Shifted GL
- = I

MILT

0 5 10 15 20 25
Time, t
gy g = ==F:F. £ = o e i 5
Qe =S==sro=coco=and
! ot -|.-+h+-+-.'—+"""'"'+-+-
3 "‘l"‘+h-+-+h"|"'+. E
“'l"--.._hh + "'|"'-|-.._+ 3
Pk
—_
=01,03,05 07,091 -
R i N
Shifted GL | ]
- =
- +  MILT
1 1 1 |
0 5 10 15 20 25
Time, t



Caoncentration, £ it)

10

10

—
Dn

10

10

; Shifted GL
: ===l
l + MNILT
l 2 Amiodarone data
i
i
kb
Ro ]
g \p,(} ]
P, o
Ly
'I'J"‘I"--..,E}_l_|I
Ih+-':)""|"- t

F -+h_l:l'+' --+_.c}-;_

10 20 30 40 a0 0

Tirne, t



