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} Flow chamber 
◦ Population of capsules 
◦ Different forces (Shear force, buoyancy…) 
◦ Not direct value 

 
} Atomic force microscopy (AFM) 
◦ Single capsule 
◦ Normal force 
◦ Direct value 
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} Humidity 
◦ Dry conditions (Relative humidity: 30%-40%) 
ñ  Van der Waals and Capillary forces 
◦ Immersed in water  
ñ Hydrophobic interactions 

 
}  Loading force 

 
 

} Contact time 

0

0.001

0.002

0.003

0.004

0 20 40 60 80 100 120N
or

m
al

iz
ed

 p
ul

l o
ff

 
fo

rc
e 

(N
/m

) 

Loading force (nN) 

0

0.002

0.004

0.006

0.008

0 10 20 30 40

N
or

m
al

iz
ed

 p
ul

l o
ff

 
fo

rc
e 

(N
/m

) 

contact time (s) 

Javier Marques de Marino 
Innovation in Encapsulation 2016 
10/06/2016 7 



} A big skewness of the values 
◦ Median gives a better representation of the central 

tendency. 
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