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Polymer gels inherently include the inhomogeneous network structure, such as spatially
inhomogeneous polymer density, dangling chains and loop structure [1]. As these non-ideal
structure would lead to deterioration of physical properties, a quantitative framework for
evaluating and controlling the network homogeneity has been needed. Recently, evaluation
of tetra-PEG gels with controlled network structure revealed that osmotic pressure (Ilg) of

polymer gels in a good solvent follows the scaling relationships [2]:.
Mg = Ac™ 1

where, c is polymer concentration, A is coefficient, and n = 3v/(3v — 1) = 2.31 with the
excluded volume exponent v = 0.588 in a good solvent. Based on this scaling of osmotic
pressure, we established quantification methods to evaluating the structure homogeneity of
polymer gels by correlating density homogeneity with the polymer fraction effective for os-
motic pressure [3]. Based on this analysis, we herein establish a quantitative framework to
evaluate network homogeneity in polymer gels by integrating optical, osmotic, and elastic
criteria. The polymer gels synthesized not only by a conventional free radical polymerization
(FRP) but also by reversible addition fragmentation chain-transfer (RAFT) polymerization.
Adding RAFT agent increase in monomer concentration achieved optical transparency and
osmotic homogeneity, respectively. From the perspective of elastic efficiency, the homoge-
neity of the network topology in osmotically homogeneous gels was further evaluated. As a
result, networks prepared by RAFT polymerization exhibit elasticity closer to the ideal pro-
portionality between elastic modulus and cycle rank than those prepared by FRP. These
results establish a hierarchical relationship among optical transparency, osmotic homoge-
neity, and elastic effectiveness in polymer gels, and a guideline to achieve homogeneous
networks.
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