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Abstract: Metamaterials are artificial structures with extraordinary electromagnetic properties. Much
attention has been attracted to metamaterials because of their electromagnetic properties like
permittivity, permeability, and refractive index that traditional materials cannot achieve. Hyperbolic
metamaterials show highly anisotropic dielectric tensors or permeability tensor, the components of
which are negative in one or two spatial directions. Compared with other types of metamaterials,
hyperbolic metamaterials are relatively easy to be fabricated at optical frequencies, broadband non-
resonant and three-dimensional volume responses, and flexible wavelength tunability. In this review,
definition, implementations of hyperbolic metamaterials, tunable and active hyperbolic metamaterials
and developments of sensitive sensors are introduced in detail. The principle and progress of the
hyperbolic metamaterials based on metal/dielectric multilayer structure and metal nanowire array as
biosensors were focused and discussed in this paper, and it was pointed out that the long-term goal of
the development of hyperbolic metamaterials sensors is simple structure, easy preparation, wide band
and multivariate analysis.
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