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4TH PRESENTER:
Parameter Estimation a Model of Ionizing Radiation Effects on
Cells in different cell cycle phase

Dynamical System Modelling is a research group at
Department of Mathematical Sciences. It was formerly
known as Theoretical and computational modelling of
complex system group. This group has been involved in
research and developments for more than 10 years and
have been successful in developing personnel and
researchers who are competent in the related areas of
mathematical and fuzzy modeling, high performance and
computational modelling. Some of current research areas
of groups include brain science, tumor growth modelling,
effect of ionizing radiation to cells, delay differential
equations, fuzzy delay differential equation, and control for
industrial applications.

Hamizah binti Rashid
A mathematical model has been formulated to explain the
effect of ionizing radiation on cells within the cell cycle phase. The
parameters in the model are estimated using global and local
optimization algorithms. The aimed of this study is to compare the
efficiency between global and local search method. There are,
Genetic Algorithm and Pattern Search respectively. Exponential
data from the cell survival of irradiated Chinese hamster ovary
(CHO) is used to find the minimum value of the sum of squared
error (SSE) between experimental data and simulation data from
the model. The performance of both methods is compared based
on the computational time and the value of the objective function,
SSE. The optimization process is carried out using the MATLAB
programming built-in function. The parameter estimation results
showed that Genetic Algorithm is more superior than Pattern
Search for this problem.

3RD PRESENTER:
He-Natural Homotopy Analysis Method for Solving Nonlinear
Delay Differential Equations

TENTATIVE SCHEDULE:
Time:

Activity:

2:00pm

: Registration

2:10pm

: Opening remarks by
Assoc. Prof. Dr. Normah Maan

Aminu Barde
Delay differential equations play a vital role in many
areas of applied sciences. However, determine the solution of
delay differential equations has become a difficult task more
especially the nonlinear type. Therefore, this research proposes
a new analytical approach to obtain solution of nonlinear delay
differential equations. The new approach is based on Natural
transform and Homotopy analysis method, which is called He
Natural Homotopy analysis method (HeNHAM). The method gives
solutions in form of rapid convergence series where the nonlinear
terms are simply calculated using He’s polynomial. Two different
examples are given, and the solutions obtained by the proposed
method indicates that the approach is efficient, reduces the
computational sizes and avoid round-off of errors.

2:30pm

: 1st presenter
(Muhamad Hanis Nasir)

3:00pm

: 2nd presenter
(Muhamad Rashid Admon)

3:30pm

: 3rd presenter
(Aminu Barde)

4:00pm

: 4th presenter
(Hamizah Rashid)

4:30pm

: Closing & photo session

1ST PRESENTER:

2ND PRESENTER:

Modelling of the Ionizing Radiation Effects towards
Bystander Cells

MODELLING OF MACROPHAGES INTERACTIONS IN BREAST CANCER BY
PARTIAL DIFFERENTIAL EQUATIONS

Muhamad Hanis Nasir

Mohd Rashid Admon

In general, ionizing radiation is used during radiotherapy
treatment in order to damage and hence, kill the cancer cells. After
an ionizing radiation traverse on the targeted cells, there is side
effect happens to the nearby-unirradiated cells. This effect happens
because the targeted cells that had been radiated with ionizing
radiation emits damaging signal molecules to the surrounding and
then, damaging the bystander cells. This phenomenon has been
studied experimentally and the result showed the death of bystander
cells following ionizing radiation. In this study, by using
mathematical approach, a mechanistic model that can describe this
phenomenon is developed. The analysis used in this work is forwardinverse modelling. A forward modelling is a detailed model set up
for the phenomenon investigated, while inverse modelling is data
fitting process which used optimization method in finding the best fit
between simulation data and experimental data.

Macrophage is one of the earliest immune response plays a pivotal role to impede
tumor progression in cancer. However, experimental studies found that there are several
interactions between them that leads to spontaneous aggregation. This often results
unfavorable prognosis in several types of cancer including breast cancer. In the first
interaction, macrophage and tumor cells communicate via CSF-1 and EGF. This will create a
paracrine signaling loop. In the second interaction, tumor cells respond to their own signal
CSF-1 which creates another loop called autocrine signaling loop. In real situation, these two
interactions involve extracellular matrix (ECM) and matrix degrading enzyme (MDE) which
then regarded as the third interaction. These three interactions can be modelled by
chemotaxis and reaction diffusion equations on which the first two interaction assume
nonlinear function for signals production while the third interaction consider linear function.
Stability analysis shows that for the first and second model, the conditions for aggregations
are depends on parameter that represents the secretion and degradation rates of signals
together with chemotaxis rates towards them. In the third model, secretion, degradation,
and chemotaxis rates towards MDE together with density of tumor cells dominates the cause
of aggregation compared to other parameter. By numerical simulations, both three models
result in agreement with each of their stability analysis respectively. Besides, the cells cluster
in the range of attraction will merge due to the ‘’effective attractions’’ as time goes. Reducing
the production rates or chemotaxis rates towards MDE or increasing its degradation rates, as
well as for the cells signals are required to prevent spontaneous aggregation. These valuable
suggestions are crucial for medical experts during drug treatments.
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A mathematical model has been formulated to explain the
effect of ionizing radiation on cells within the cell cycle phase. The
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