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Ampholyte  hydrogels  contain  both  acidic  (negatively  charged)  and  basic 
(positively charged) groups. The ionization states of both these types of groups 
are determined by their respectieve pKa values and can be varied by changing 
the pH of the solution. The ionization determines the net charge of the gels, 
which in turn determines their swelling properties.
Our coarse-grained simulations show that the simultaneous presence of acidic 
and basic groups causes reentrant swelling/de-swelling, as the solution pH is 
increased.  The net  charge,  given by the difference between the number of 
ionized acidic and basic groups. It is the primary factor that determines the 
swelling. However, the spatial distribution of these groups affects not only the 
swelling  response  but  also  the  microstructure  of  partly  swollen  gels.  If  the 
acidic and basic groups are distributed in a block-like fashion, then they form 
nanodomains, akin to polyelectrolyte complex coacervates, separated by open 
domains with very low polymer volume fraction. In contrast, if the acidic and 
basic groups are distributed in an alternating fashion, then the network swells 
and de-swells homogeneously without any domain formation. These differences 
in microstructure are not captured by mean-field theories. Yet, they can be the 
key determinants of the ability of these gels to uptake various low-molecular 
solutes.
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