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Using an antigen-antibody binding as a stimuli-responsive cross-linking point, we have prepared
novel antigen-responsive hydrogels that undergo swelling changes in response to a free antigen, This
paper describes the effect of network structures of the hydrogels having an antigen-antibody binding on
their antigen-responsive swelling behavior. Furthermore, we discussed the mechanism for the antigen-
responsiveness of the hydrogels by investigating their structural changes in the presence and absence of
a free antigen. The antigen-antibody hydrogel with a semi-interpenetrating polymer network (semi-
IPN) structure exhibited a reversible change in swelling ratio in response to stepwise changes in the
antigen concentration, but the hydrogel without a semi-IPN structure did not. Some investigations
revealed that the antigen-responsive swelling behavior of their hydrogels results from changes in their
cross-linking density due to the formation and dissociation of the antigen-antibody binding in response
to the free antigen. In addition, the pulsatile permeation of solutes in response to the specific antigen

concentration was achieved by using the antigen-antibody semi-IPN hydrogel.
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Scheme 1. Synthesis of antigen-antibody hydrogels.
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Fig. 1. Swelling ratio changes { @ ) of antigen-antibody
entrapment hydrogel (a) and antigen-antibody semi-IPN
hydrogel (b}, and absorbance changes () of the phosphate
buffer solution containing rabbit IgG after their hydrogels
were immersed in the solution.
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Fig. 2. Changes in the cross-linking density of the PAAm
hydrogel ( ) and antigen-antibody hydrogel ( @ ) in
response Lo stepwise changes in the antigen concentration
between 0 and 4mg/ml.
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Fig. 3. Tentative schema for the swelling of an antigen-

antibody entrapment and semi-[PN hydrogels in response

to a free antigen.
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Fig. 4. Permeation profiles of hemoglobin through the
antigen-antibody get membranes and PAAm gel membranes
in response to stepwise changes in the antigen concentration
batween 0 and 4 mg/ml. (a) Antigen-antibody entrapment
gel membrane, (b) antigen-antibody semi-IPN gel
membrane.
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