
ix 
 

TABLE OF CONTENT 

 

Page 

 

ACKNOWLEDGEMENT         iii 

ABSTRACT (in English)                     v 

ABSTRACT (in Thai)             vii 

LIST OF FIGURES         xiii 

LIST OF ABBREVIATIONS        xvi 

CHAPTERS I INTRODUCTION 

1.1 The differential of normal stem cells and cancer             

stem cells       3 

1.2  Colon cancer stem cells     5 

1.3  Culture system (two-dimensions and three-  

       dimensions)      6 

1.4  Objectives       7 

CHAPTERS II MATERIALS AND METHODS 

2.1  Colorectal adenocarcinoma cell lines (Caco-2 cells)   

and culture conditions     8 

2.2  Determination of cancer stem cell using antibody to  

CD34-FITC      9 

2.3  Real time video imaging system for monitoring  

 the behavior study     9 



x 
 

2.4 Video imaging monitor of Caco-2 cell grown on 

conventional system     10 

2.5  Drug response pattern monitor in Caco-2 cells  11 

2.6  Caco-2 cells growth pattern on polyacrylamine gel 11 

2.7  Fabrication of 3D-nanofibrous scaffold of 200 µm   

and 300 µm thickness     12 

2.8  Video cells culture and grown on 3D-nanofibrous     

scaffold       14 

2.9  Scanning electron microscope and EDX sample   

preparation      14 

CHAPTER III RESULTS 

3.1  Characterization of Cancer stem cell in Caco-2                 

cell line                     15 

3.2  Real time monitors of Caco-2 cell growth behaviors  

 in classical culture     17 

3.3  Kinetic monitor of drug response pattern in                   

Caco-2 cell                 19 

3.4  Spheroid culture of Caco-2 cells               20 

3.5  Tissue culture using 3D-PVDF nanofibrous scaffold  

system                  23 

CHAPTER IV DISCUSSION AND CONCLUSION   25 

REFERENCES                                31 

CIRRICURUM  VITAE        37 



xi 
 

LIST OF FIGURES 

Figure                    Page 

1.1 Scheme of division pattern of cancer stem cells that affect to  

tumorigenic and cause of cancer recurrent after chemotherapy     4 

2.1 The composition of real time video imaging in house tool.   10 

2.2 The in house made instrument used in scaffold spinning                               13 

3.1 Histogram of Caco-2 cells staining with CD34-FITC    16 

3.2 VDO images of Caco-2 cells as a function of culture time   18 

3.3 Micrograph of Cellular       20 

3.4 VDO images of morphological change in the presence and   

 absence of drug        22 

3.5 VDO images of cells after introducing into the culture as a   

 function of time        24 

3.6 Micrographs of cellular green fluorescence     24 

 

 

 

 

 

 

 



xii 
 

 

LIST OF ABBREVIATIONS 

 

ABC ATP-binding cassette drug transporters 

AO  Acridine orange 

APS Ammonium persulfate 

ATCC American Type Culture Collection 

BCRP Breast Cancer Resistance Protein 

Caco-2  Human Colon Adenocacinoma cells 

CCD Charge-coupled device 

CD Cluster of differentiation 

CSCs Cancer stem cells 

DMAc N, N-Dimethylacetamide 

DOX Doxorubicin 

ECM  Extracellular matrix 

EDX Energy dispersive X-Ray analysis 

EMEM Earle’s salts Minimum Essential Medium 

FITC  Fluoresceinisothiocyanate 

PBS Phosphate Buffer Saline 

PVDF Polyvinylidine fluoride 



xiii 
 

rpm Round per minute 

SEM Scanning electron microscope 

SP Side population cells 

TA Transit amplifying cells 

TCD Tip-to-Collector Distance 

TEMED Tetramethylethylenediamine 

THP  Pirarubicin 

UVC Ultraviolet, electromagnetic radiation subtype C 

VDO Video 

    

    

    

    

 


