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ABSTRACT 

 

Unstructured and structured kinetic model is used in introducing the production of 

monoclonal antibody starting from cell growth, substrates uptake until the antibody is 

produce. Basically, the production of monoclonal antibody are varies depending on the 

cell used. Thus, take time in the conformation of the production rate by the experimental 

data. A design advisor tool that focuses on upstream processing of biopharmaceutical 

production is developed in this research. The upstream process of monoclonal antibody 

production will be used as a reference model and it is limited to batch processing only. 

The unstructured model of kinetic equation is used in the growth model of the cell 

culture. MATLAB program is used to produce the command setting as well as the 

graphical user interface which is used to develop the advisor tool. The design advisor tool 

is tested and verified through a base case study of conceptual design of monoclonal 

antibody production which is performed by Kyparissidis in 2010 based on the kinetic 

parameter that is introduced by Kontoravdi in 2010. The developed advisor tool was able 

to predict the progress of cell growth, products formation, and the substrates uptake of the 

cells which is glucose and glutamate, and also the production of monoclonal antibody. 
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CHAPTER ONE 

INTRODUCTION 

 

 

1.1 BACKGROUND STUDY 

 

The demands for biopharmaceutical products seem to be increased year by year. 

There are several corporations which have been manufactured large scale of industrial 

plants that contain numerous 10,000 L or larger cell culture bioreactors in response to 

sturdy the demand, (Li, Vijayasankaran, Shen, Kiss, & Amanullah, 2010). Nowadays, 

hundreds of biopharmaceuticals have been approved and a lot more are in late stages of 

clinical progress as the global biopharmaceutical industry has raise since the first drug 

Humulin was approved  in 1982, (Market Research, 2016). The important thing which is 

most desired from the output of biopharmaceutical industry is maintain in high quality of 

product but still at low cost, (Bayrak, 2016).   

 

 

Figure 1.1: Global biopharmaceutical market overview, (Frost&Sullivan, 2013). 

 




