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Topology optimization is a powerful computational technique that maximizes mechanical performance, such
as stiffness and strength. Density-based approaches are especially popular in industry fields due to their sim-
plicity. However, a key limitation is that the optimal structure is restricted within a fixed design domain,
which can limit the quality of the final solution. Recent research has introduced methods that combine
topology optimization with nonparametric shape optimization. This combination allows structural bound-
aries to evolve based on shape derivatives, effectively expanding the design space and enabling more flexible
and improved designs. However, despite the complexity of the sensitivity derivation and discretization pro-
cesses, there is little research on the validation of their appropriateness. From this background, the sensitivity
analysis for simultaneous optimization of shape and topology will be focused on, and some basic numerical
investigations will be conducted. Several numerical examples for comparison will be presented, and we will
discuss the potential for future prospects and issues in this theme.
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