


  



 













































 

Fig. 1.1 The location of the pancreas in the body, surrounded by organs like the liver, 
duodenum (small intestine), and gallbladder. 



 



Fig. 1.2 The progression of PDAC (adapted from [13]). 





 

Fig. 1.3 The desmoplastic reaction and complex stroma of PDAC (adapted from [13]). 





 



Fig. 1.4 The epithelial-to-mesenchymal transition and metastasis formation in PDAC 
(adapted from [13]). 



 







 

 

 

 

 





 







 







 



 



 

 

 

 

 

 

 

Figure 3.1 Optical images of pancreatic cancer cell line cultured on the stiff Petri dish 
surfaces in a CO2 incubator at 37°C. The scale bar is 50 µm 

 



 

 

 



Table 3.1. Number and incubation period of cells seeded for microrheology and stiffness 
measurements carried out by AFM. 
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Table 3.2 Composition of Collagen I hydrogel solution for preparing 2 hydrogels. 

 



Table 3.3 Composition of Hyaluronic acid - Collagen I hybrid hydrogel solution for 
forming 2 gels 



 

 





Figure 3.4 Raw power spectrum density of cantilever NP-OW-D showing multiple peaks 
corresponding to the various resonance modes that the cantilever can engage in. The 
energy of oscillation of each mode is the same, following Boltzmann’s equipartition 
theorem. However, the measurement of the first peak (corresponds to oscillation in the 
direction of AFM indentation) is the most accurate. 
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Figure 3.5 Power spectrum density of PFQNM-LC-A-CAL cantilever with Lorentz function 
fit to obtain the PSD at peak frequency of the first peak. 
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Figure 3.6 Force curve captured using PFQNM-LC-A-CAL cantilever on a single PANC-1 
cell. 
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Fig. 3.7 The z-piezo movement (black) and cantilever deflection (red) in the contact part 
of a multi-frequency sweep methodology force curve.  
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Figure 3.8 Hertz fit along the chosen deflection (left) and indentation (right) 
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Figure 3.9 Image of PFQNM-LC-A-CAL cantilever captured using a Scanning Electron 
Microscope 
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Figure 3.12 Force curve of cell-cell interaction between PANC-1 cell-cantilever and 
PANC-1 layer, with approach in grey and retract in blue. 
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Table 3.5. shows the appropriate protein that could capture a cell onto the cantilever. 

Cell line Protein used for cantilever functionalization 
PANC-1 Concanavalin-A (MP Biomedical) - a plant lectin that binds to 

mannose residues on glycoproteins 

Hs 766T Maackia Amurensis Lectin I or MAL I (Vector) – a plant lectin that 
binds to galactose ( -1,4) glcNAc residues on cell membrane 
glycoproteins 

CFPAC-1 Fibronectin (Sigma) – Human ECM protein that binds to integrins 
Ea.hy926 Concanavalin-A (MP Biomedical) - a plant lectin that binds to 

mannose residues on cell membrane glycoproteins 
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Fig. 4.2 The apparent Young’s modulus (E) determined for four studied pancreatic cell 
lines originating from various stages of pancreatic cancer progression. PANC-1 and PL45 
were collected from a primary tumour site, while Hs 766T and CFPAC1 were established 
from the secondary tumour site (a metastasis). A) shows a comparison of median ± 
interquartile region. (B-E) show the histogram distribution of the apparent Young’s 
modulus for (B) PANC-1, (C) PL-45, (D) Hs 766T and (E) CFPAC-1. 



Table 4.1. The median of the apparent Young's modulus obtained for pancreatic cancer 
cell lines from AFM measurements conducted with and without 5% CO2. 

Cell line PANC-1 PL-45 Hs 766T CFPAC-1 
5% CO2 1171 Pa 1409 Pa 2469 Pa 2243 Pa 
No CO2 2000 Pa 2005 Pa 1829 Pa 2024 Pa 

Table 4.2. The median of the power law exponent obtained for pancreatic cancer cell 
lines from AFM measurements conducted with and without 5% CO2. 

Cell lines PANC-1 PL-45 Hs 766T CFPAC-1 
5% CO2 0.126 0.128 0.143 0.117 
No CO2 0.113 0.126 0.140 0.101 



Fig. 4.3 The power law exponent ( ) determined for four studied pancreatic cell lines 

originating from various stages of pancreatic cancer progression. A) shows a comparison 
of median ± interquartile region. (B-E) show the histogram distribution of the apparent 
Young’s modulus for (B) PANC-1, (C) PL-45, (D) Hs 766T and (E) CFPAC-1. 





 



Fig. 4.4 A comparison of the median ± interquartile region of the apparent Young’s 
modulus (E) determined for four studied pancreatic cell lines originating from various 
stages of pancreatic cancer progression. Each cell was measured three times with loading 
forces 0.5 nN, 1.0 nN and 2.5 nN (lighter to darker). 
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Table 4.3. The median of the apparent Young's modulus (in Pa) obtained for pancreatic 
cancer cell lines from AFM measurements conducted on the same cell with three different 
loading forces: 0.5 nN, 1.0 nN and 2.5 nN. 

cell lines PANC-1 PL-45 Hs 766T CFPAC-1 
0.5 nN loading force 1302 2269 1219 1682 
1.0 nN loading force 1582 2238 1076 1495 
2.5 nN loading force 1342 2121 1044 1623 

Fig. 4.5 A comparison of the median ± interquartile region of the apparent Young’s 
modulus (E) determined for four studied pancreatic cell lines originating from various 
stages of pancreatic cancer progression. Three different cells were measured with loading 
forces 0.5 nN, 1.0 nN and 2.5 nN (lighter to darker). 
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Table 4.4. The median of the apparent Young's modulus (in Pa) obtained for pancreatic 
cancer cell lines from AFM measurements conducted on three different cells with three 
loading forces: 0.5 nN, 1.0 nN and 2.5 nN. 

Cell lines PANC-1 PL-45 Hs 766T CFPAC-1 
0.5 nN loading force 1302 2269 1219 1682 
1.0 nN loading force 1346 2779 1362 1821 
2.5 nN loading force 1333 3195 1924 1994 
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Fig. 5.2 The distribution of the apparent Young’s modulus of PANC-1 cells measured by 
AFM. Cells were grown on various substrates and under various confinement conditions. 
Starting from the bottom to the top, the labels indicate – single: cells were grown for 1 
day, and single cells were measured; Circle: cells were seeded on micropatterned 
fibronectin circles for 1 day; Layer: cells were seeded at a higher concentration and 
grown for 2 days, then cells which were enclosed by two lines of neighbors were 
measured; Collagen I: cells were grown on Collagen I hydrogels for 2 days; HA-Collagen 
I hybrid: cells were grown on Collagen I-hyaluronic acid hydrogels for 2 days. 
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Table 5.1. The results of statistical tests evaluating changes in the apparent Young’s 
modulus of PANC-1 cells cultured at various conditions (substrates confinements). 
Cohen’s d test checks the effect size of using a different substrate/confinement. The 
outcome of the test is a parameter d.  The medium effect size is 0.5 < d < 0.8 (gray), and 
the large effect size is 0.8 < d (red). Wilcoxon’s rank test shows the significance of the 
difference between the two compared conditions. p < 0.01 (gray) and p < 0.001 (red). 
The value at the end of each row is the median. 

Confinement 
state 

Single cell Circle Layer Collagen 
I 

HA-
Collagen I 
hybrid 

HA-Collagen 
I hybrid 

p = 2.1x10-7 

d = 0.98  
p = 7.9x10-9  
d = 1.3  

p = 2.1x10-

3  
d = 0.54  

p = 0.77  
d = 0.12  

1972 Pa 

Collagen I p = 1.0x10-9  
d = 0.84  

p = 1.4x10-

11  
d = 1.3  

p = 2.6x10-

3  
d = 0.66  

1629 Pa   

Layer p = 1.5x10-13 
d = 1.3  

p = 2.5x10-

12  
d = 1.5 

2288 Pa    

Circle p =0.012  
d =0.49  

981 Pa    

Single cell 1160 Pa 
 

    



Fig. 5.3. The distribution of the power-law exponent characterizing the viscoelasticity of 
PANC-1 cells measured by AFM. Cells were grown on various substrates and under 
various confinement conditions. Starting from the bottom to the top, the labels indicate – 
single: cells were grown for 1 day and single cells were measured; Circle: cells were 
seeded on micropatterned fibronectin circles for 1 day; Layer: cells were seeded at a 
higher concentration and grown for 2 days, then cells which were enclosed by two lines 
of neighbors were measured; Collagen I: cells were grown on Collagen I hydrogels for 2 
days; HA-Collagen I hybrid: cells were grown on Collagen I-hyaluronic acid hydrogels for 
2 days. 
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Table 5.2. The results of statistical tests evaluating changes in the power-law exponent of 
PANC-1 cells grown on various substrates and under various confinement conditions. 
Cohen’s d test checks the effect size of using a different substrate/confinement. The 
outcome of the test is a parameter d.  The medium effect size is 0.5 < d < 0.8 (gray), and 
the large effect size is 0.8 < d (red). Wilcoxon’s rank test shows the significance of the 
difference between the two compared conditions. p < 0.01 (gray) and p < 0.001 (red). 
The value at the end of each row is the median. 

 

Confinement 
state 

Single cell Circle Layer Collagen I HA-
Collagen I 
hybrid 

HA-Collagen 
I hybrid 

p = 0.0034  
d = 0.45  

p = 0.0037  
d = 0.67  

p = 0.76  
d = 0.18  

p = 0.48  
d = 0.12  

 0.100  

Collagen I p = 3.4x10-6  
d = 0.83  

p = 1.3x10-

5  
d = 1.2  

p = 0.21  
d = 0.39  

 0.098  

Layer p = 0.027  
d = 0.29  

p = 0.0099  
d = 0.63  

 0.108   

Circle p = 0.13  
d = 0.50  

 0.136    

Single cell  0.126 
 

    



 

Fig. 5.4 The distribution of the apparent Young’s modulus of PL-45 cells measured by 
AFM. Cells were grown on various substrates and under various confinement conditions. 
Starting from the bottom to the top, the labels indicate – Single: cells were grown for 2 
days and single cells were measured; Circle: cells were seeded on micropatterned 
fibronectin circles for 2 days; Layer: cells were seeded at a higher concentration and 
grown for 3 days, then cells which were enclosed by two lines of neighbors were 
measured; Collagen I: cells were grown on Collagen I hydrogels for 3 days; HA-Collagen 
I hybrid: cells were grown on Collagen I-hyaluronic acid hydrogels for 3 days. 
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Table 5.3. The results of statistical tests evaluating changes in the apparent Young’s 
modulus of PL-45 cells grown on various substrates and under various confinement 
conditions. Cohen’s d test checks the effect size of using a different 
substrate/confinement. The outcome of the test is a parameter d. The medium effect size 
is 0.5 < d < 0.8 (gray), and the large effect size is 0.8 < d (red). Wilcoxon’s rank test 
shows the significance of the difference between the two compared conditions. p < 0.01 
(gray) and p < 0.001 (red). The value at the end of each row is the median. 

Confinement 
state 

Single cell Circle Layer Collagen I HA-
Collagen I 
hybrid 

HA-Collagen 
I hybrid 

p = 0.68  
d = 0.13  

p = 0.91  
d = 0.17  

p = 0.052  
d = 0.33  

p = 1.2x10-

5  
d = 0.75  

1514 Pa 

Collagen I p = 1.4x10-5  
d = 0.75  

p = 0.045  
d = 0.50  

p = 2.1x10-

3  
d = 0.43  

2168 Pa  

Layer p = 0.028  
d = 0.40  

p = 0.95   
d = 0.13   

1736 Pa   

Circle p = 0.165  
d = 0.25  

 1751 Pa    

Single cell  1415 Pa 
 

    



Fig. 5.5 The distributions of the power-law exponent obtained for PL-45 cells measured 
by AFM. Cells were grown on various substrates and under various confinement 
conditions. Starting from the bottom to the top, the labels indicate – Single: cells were 
grown for 2 days and single cells were measured; Circle: cells were seeded on 
micropatterned fibronectin circles for 2 days; Layer: cells were seeded at a higher 
concentration and grown for 3 days, then cells which were enclosed by two lines of 
neighbors were measured; Collagen I: cells were grown on Collagen I hydrogels for 3 
days; HA-Collagen I hybrid: cells were grown on Collagen I-hyaluronic acid hydrogels for 
3 days. 
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Table 5.4. The results of statistical tests evaluating changes in the power-law exponent of 
PL-45 cells grown on various substrates and under various confinement conditions. 
Cohen’s d test checks the effect size of using a different substrate/confinement. The 
outcome of the test is a parameter d.  The medium effect size is 0.5 < d < 0.8 (gray), and 
the large effect size is 0.8 < d (red). Wilcoxon’s rank test shows the significance of the 
difference between the two compared conditions. p < 0.01 (gray) and p < 0.001 (red). 
The value at the end of each row is the median. 

Confinement 
state 

Single cell Circle Layer Collagen I HA-
Collagen I 
hybrid 

HA-Collagen 
I hybrid 

p = 0.74  
d = 0.26  

p = 0.089  
d = 0.65  

p = 5.3x10-

5  
d = 0.76  

p = 
0.0075  
d = 0.93  

 0.130 

Collagen I p = 0.034  
d = 0.51  

p = 0.6  
d = 0.23  

p = 3.3x10-

10  
d = 1.6  

 0.108  

Layer p = 1.1x10-5  
d = 0.91  

p = 1.5x10-

6  
d = 1.33  

 0.177   

Circle p = 0.14  
d = 0.28  

 0.105    

Single cell  0.132 
 

    



 

Fig. 5.6. The distributions of the apparent Young’s modulus of Hs 766T cells measured by 
AFM. Cells were grown on various substrates and under various confinement conditions. 
Starting from the bottom to the top, the labels indicate – Single: cells were grown for 1 
day and single cells were measured; Circle: cells were seeded on micropatterned 
fibronectin circles for 1 day; Layer: cells were seeded at a higher concentration and 
grown for 2 days, then cells which were enclosed by two lines of neighbors were 
measured; Collagen I: cells were grown on Collagen I hydrogels for 2 days; HA-Collagen 
I hybrid: cells were grown on Collagen I-hyaluronic acid hydrogels for 2 days. 
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Table 5.5 The results of statistical tests comparing the apparent Young’s modulus of Hs 
766T cells grown on various substrates and under various confinement conditions. 
Cohen’s d test checks the effect size of using a different substrate/confinement and is the 
parameter d. Medium effect size is 0.5 < d < 0.8 (gray), and large effect size is 0.8 < d 
(red). Wilcoxon’s rank test shows the significance of the difference between the two 
compared conditions. p<0.01 is in gray and p < 0.001 (red). The value at the end of each 
row is the median. 

Confinement 
state 

Single cell Circle Layer Collagen I HA-
Collagen I 
hybrid 

HA-Collagen 
I hybrid 

p = 0.56  
d = 0.047  

p = 0.0014  
d = 0.93  

p = 7.5x10-

3  
d = 0.38  

p = 0.20  
d = 0.26  

 2026 Pa 

Collagen I p = 0.10  
d = 0.27  

p = 0.024  
d = 0.68  

p = 6.9x10-

4  
d = 0.52  

1796 Pa  

Layer p = 0.013  
d = 0.36  

p = 2.1x10-

5  
d = 0.93  

2689 Pa   

Circle p = 6.1x10-4  
d = 0.94  

1389 Pa    

Single cell 2290 Pa 
 

    



Fig. 5.7 The distributions of the power-law exponent of Hs 766T cells measured by AFM. 
Cells were grown on various substrates and under various confinement conditions. 
Starting from the bottom to the top, the labels indicate – Single: cells were grown for 1 
day and single cells were measured; Circle: cells were seeded on micropatterned 
fibronectin circles for 1 day; Layer: cells were seeded at a higher concentration and 
grown for 2 days, then cells which were enclosed by two lines of neighbors were 
measured; Collagen I: cells were grown on Collagen I hydrogels for 2 days; HA-Collagen 
I hybrid: cells were grown on Collagen I-hyaluronic acid hydrogels for 2 days. 
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Table 5.6 The results of statistical tests comparing the power-law exponent of Hs 766T 
cells grown on various substrates and under various confinement conditions. Cohen’s d 
test checks the effect size of using a different substrate/confinement and is the parameter 
d. The medium effect size is 0.5 < d < 0.8 (gray), and the large effect size is 0.8 < d (red). 
Wilcoxon’s rank test shows the significance of the difference between the two compared 
conditions. p < 0.01 (gray) and p < 0.001 (red). The value at the end of each row is the 
median. 

Confinement 
state 

Single cell Circle Layer Collagen I HA-
Collagen I 
hybrid 

HA-Collagen 
I hybrid 

p = 0.011  
d = 0.047  

p = 0.11  
d = 0.92  

p = 0.12  
d = 0.38  

p = 0.42  
d = 0.26  

 0.125 

Collagen I p = 0.052  
d = 0.27  

p = 0.26  
d = 0.68  

p = 0.25  
d = 0.52  

 0.125  

Layer p = 0.18  
d = 0.36  

p = 0.85  
d = 0.93  

 0.135   

Circle p = 0.81  
d = 0.94  

0.134     

Single cell 0.144 
  

    



 

Fig. 5.8 The distributions of the apparent Young’s modulus of CFPAC-1 cells measured by 
AFM. Cells were grown on various substrates and under various confinement conditions. 
Starting from the bottom to the top, the labels indicate – Single: cells were grown for 2 
days and single cells were measured; Circle: cells were seeded on micropatterned 
fibronectin circles for 2 days; Layer: cells were seeded at a higher concentration and 
grown for 3 days, then cells which were enclosed by two lines of neighbors were 
measured; Collagen I: cells were grown on Collagen I hydrogels for 3 days; HA-Collagen 
I hybrid: cells were grown on Collagen I-hyaluronic acid hydrogels for 3 days. 
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Table 5.7 The results of statistical tests comparing the apparent Young’s modulus of 
CFPAC-1 cells grown on various substrates and under various confinement conditions. 
Cohen’s d test checks the effect size of using a different substrate/confinement and is the 
parameter d. The medium effect size is 0.5 < d < 0.8 (gray), and the large effect size is 
0.8 < d (red). Wilcoxon’s rank test shows the significance of the difference between the 
two compared conditions. p < 0.01 (gray) and p < 0.001 (red). The value at the end of 
each row is the median. 

Confinement 
state 

Single cell Circle Layer Collagen I HA-
Collagen I 
hybrid 

HA-Collagen 
I hybrid 

p = 0.87 
d = 0.20  

p = 6.4x10-

5 
d = 1.6 

p = 4.0x10-

5 
d = 0.91  

p = 0.90  
d = 0.31  

2434 Pa  

Collagen I p = 0.58  
d = 0.023  

p = 3.2x10-

5 
d = 1.6 

p = 1.7x10-

6  
d = 0.74  

2295 Pa   

Layer p = 7.7x10-7  
d = 0.67  

p = 0.0025  
d = 0.70  

1212 Pa    

Circle p = 4.4x10-9  
d = 1.3  

1523 Pa     

Single cell 2320 Pa 
  

    



Fig. 5.9 The distribution of the power-law exponent of CFPAC-1 cells measured by AFM. 
Cells were grown on various substrates and under various confinement conditions. 
Starting from the bottom to the top, the labels indicate – Single: cells were grown for 2 
days and single cells were measured; Circle: cells were seeded on micropatterned 
fibronectin circles for 2 days; Layer: cells were seeded at a higher concentration and 
grown for 3 days, then cells which were enclosed by two lines of neighbors were 
measured; Collagen I: cells were grown on Collagen I hydrogels for 3 days; HA-Collagen 
I hybrid: cells were grown on Collagen I-hyaluronic acid hydrogels for 3 days. 
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Table 5.8 The results of statistical tests comparing the power-law exponent of CFPAC-1 
cells grown on various substrates and under various confinement conditions. Cohen’s d 
test checks the effect size of using a different substrate/confinement and is the parameter 
d. The medium effect size is 0.5 < d < 0.8 (gray), and the large effect size is 0.8 < d (red). 
Wilcoxon’s rank test shows the significance of the difference between the two compared 
conditions. p < 0.01 (gray) and p < 0.001 (red). The value at the end of each row is the 
median. 

Confinement 
state 

Single cell Circle Layer Collagen I HA-
Collagen I 
hybrid 

HA-Collagen 
I hybrid 

p = 0.39  
d = 0.13  

p = 8.0x10-

5  
d = 1.4  

p = 1.8x10-4  
d = 1.2  

p = 0.38 
d = 0.41  

 0.108 

Collagen I p = 0.016  
d = 0.59  

p = 8.3x10-

9  
d = 2.3  

p = 3.6x10-

10 
d = 1.9  

 0.099  

Layer p = 1.1x10-5  
d = 0.96  

p =0.0040  
d = 0.94  

 0.146   

Circle p = 4.9x10-6  
d = 1.4  

 0.165    

Single cell 0.117 
  

    



 





 



 

Table 6.1 The median work of adhesion and results of a statistical test comparing the 
work of adhesion with and without treatment with 4 mg/mL ADH-1 for 3h. Wilcoxon’s 
rank test shows the significance of the difference between the two compared conditions. 
p < 0.01 (gray) and p < 0.001 (red). 

 Condition PANC-1 Hs 766T CFPAC-1 

Interaction with 
self-cancer cells 

No ADH-1 15.3 fJ 17.6 fJ 1.76 fJ 

0.4 mg/mL ADH-1 12.4 fJ 11.1 fJ 0.882 fJ 

p-value 0.17 0.11 0.73 

Interaction with 
endothelial cells 

No ADH-1 6.36 fJ 8.46 fJ 5.17 fJ 

0.4 mg/mL ADH-1 5.49 fJ 5.86 fJ 7.24 fJ 

p-value 0.95 0.48 0.14 

Table 6.2 The median number of ruptures and results of a statistical test comparing the 
work of adhesion with and without treatment with 4 mg/mL ADH-1 for 3h. Wilcoxon’s 
rank test shows the significance of the difference between the two compared conditions. 
p < 0.01 (gray) and p < 0.001 (red). 

 Condition PANC-1 Hs 766T CFPAC-1 

Interaction with self-
cancer cells 

No ADH-1 4 15 0 

0.4 mg/mL ADH-1 5 6 0 

p-value 0.85 9.9x10-6 0.044 

Interaction with 
endothelial cells 

No ADH-1 1.25 10 4 

0.4 mg/mL ADH-1 0 2 2.5 

p-value 0.024 2.4x10-4 0.34 



 

 

Fig. 6.1 The distribution of the work of adhesion measured by AFM. PANC-1 cells were 
grown on Petri dishes in a cell layer. Either PANC-1 or EA.hy926 cells were attached to 
the cantilever. Red and dark red histograms show the work of adhesion between cells 
without the N-cadherin inhibitor ADH-1, while the gray histograms show the work of 
adhesion between PANC-1 layer treated with 0.4 mg/mL ADH-1 for 3 h and cell-
cantilever. 
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Fig. 6.2 The distribution of the number of ruptures measured by AFM. PANC-1 cells were 
grown on Petri dishes in a cell layer. Either PANC-1 or EA.hy926 cells were attached to 
the cantilever to make cell-cantilevers. Red and dark red histograms show the no. of 
ruptures between cells without the N-cadherin inhibitor ADH-1, while the gray 
histograms show the work of adhesion between PANC-1 layer treated with 0.4 mg/mL 
ADH-1 for 3 h and cell-cantilever. 
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Fig. 6.3 The distribution of the work of adhesion measured by AFM. HS 766T cells were 
grown on Petri dishes in a cell layer. Either HS 766T or EA.hy926 cells were attached to 
the cantilever to make cell-cantilevers. Green and dark green histograms show the work 
of adhesion between cells without the N-cadherin inhibitor ADH-1, while the gray 
histograms show the work of adhesion between HS 766T layer treated with 0.4 mg/mL 
ADH-1 for 3 h and cell-cantilever. 
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Fig. 6.4 The distribution of the number of ruptures measured by AFM. HS 766T cells were 
grown on Petri dishes in a cell layer. Either HS 766T or EA.hy926 cells were attached to 
the cantilever to make cell-cantilevers. Green and dark green histograms show the work 
of adhesion between cells without the N-cadherin inhibitor ADH-1, while the gray 
histograms show the work of adhesion between HS 766T layer treated with 0.4 mg/mL 
ADH-1 for 3 h and cell-cantilever. 
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Fig. 6.5 The distribution of the work of adhesion measured by AFM. CFPAC-1 cells were 
grown on Petri dishes in a cell layer. Either CFPAC-1 or EA.hy926 cells were attached to 
the cantilever to make cell-cantilevers. Blue and dark blue histograms show the work of 
adhesion between cells without the N-cadherin inhibitor ADH-1, while the gray 
histograms show the work of adhesion between CFPAC-1 layer treated with 0.4 mg/mL 
ADH-1 for 3 h and cell-cantilever. 
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Fig. 6.6 The distribution of the number of ruptures measured by AFM. CFPAC-1 cells 
were grown on Petri dishes in a cell layer. Either CFPAC-1 or EA.hy926 cells were 
attached to the cantilever to make cell-cantilevers. Blue and dark blue histograms show 
the work of adhesion between cells without the N-cadherin inhibitor ADH-1, while the 
gray histograms show the work of adhesion between CFPAC-1 layer treated with 0.4 
mg/mL ADH-1 for 3 h and cell-cantilever. 
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Fig. A.1 shows the hydrodynamic drag factor b for PFQNM-LC-A-CAL cantilever. The 
distance of the cantilever from the surface, at the time of oscillation is plotted on the x-
axis and the hydrodynamic drag correction factor at that distance is plotted on the y-axis.  
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Fig. A.2 Storage modulus of PANC-1 cells across multiple frequencies and for cells on 
multiple substrates/confinements. 

Fig. A.3 Loss modulus of PANC-1 cells across multiple frequencies and for cells on 
multiple substrates/confinements. 
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Fig. A.4 Storage modulus of PL-45 cells across multiple frequencies and for cells on 
multiple substrates/confinements. 

Fig. A.5 Loss modulus of PL-45 cells across multiple frequencies and for cells on multiple 
substrates/confinements. 
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Fig. A.6 Storage modulus of Hs 766T cells across multiple frequencies and for cells on 
multiple substrates/confinements. 

Fig. A.7 Loss modulus of Hs 766T cells across multiple frequencies and for cells on 
multiple substrates/confinements. 
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Fig. A.8 Storage modulus of CFPAC-1 cells across multiple frequencies and for cells on 
multiple substrates/confinements. 

Fig. A.9 Loss modulus of CFPAC-1 cells across multiple frequencies and for cells on 
multiple substrates/confinements. 
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