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INTRODUCTION
Mathematical Models and Methods

● Curcumin a byproduct of turmeric spice regulates the cell
cycle in cancer affected cells and prevents uncontrolled cell
growth by inducing apoptosis and metastasis of breast cancer
cells.
● Effect of curcumin on the MCF-7 breast cancer cell and its
ability to inhibit the growth-inducing caspase-mediated
apoptosis of cell via the MAPK pathway results from its
anticancer characteristics.

To solve the problems we set up the problems
as parameter identification problems, which is
an inverse problem based on unconstrained
optimization to minimize the sum of squared
errors (SSE), i.e. the difference between the
model and the data, by iteratively solving the
models (ODEs) to find the smallest SSE. We
considered two models, i.e. Bertalanffy and
Gompertz.
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Figure 5: AIC,BIC and SSE Comparison.

Conclusions
The Gompertz model is the best model for predicting the
cancer growths due to the curcumine treatments.

● Data from four consecutive treatment days of usingdifferent
curcuminconcentrations shows therewas a significant
decrease in the proliferation of the cancer cells with
increasedconcentration of curcumin treatment. (Figure 1).
● Classical mathematical models are useful to predict the
experimental cancer growth rate under specific treatments.
estimate which mathematical models the cell growth due to
Curcumin treatments.

Figure 3 : model comparison for control data
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● Compare mathematical models particularly the Gompertz and
Bertelanffy modelings to study which best represents the
effect of curcumin on viability of MCF-7 cancer cells.
Figure 1: Growth profile of HeLa cells taken over the span of six
days(Jarvis).
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RESEARCH QUESTIONS
Figure 4: Model comparison on different
concentrations of curcumin treatment

Which mathematical model best fits the inhibition of cancer cell
growth?
Figure 2 : Effects of various concentrations of PdNP on HeLa cells over
three days treatment period(Jarvis)
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