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Abstract

Porphyrin-based organic framework materials (PMOFs) have higher specific surface area, excellent
photoelectric activity, adjustable pore size and good biocompatibility compared with traditional
sensing materials (such as enzymes and antibodies), which have shown unique advantages in the
field of sensing and detection. In this paper, the functionalization methods of PMOFs, such as metal
center regulation, porphyrin functionalization, hybrid ligand design strategies, post-synthetic mod-
ification, and complex functionalization, are systematically reviewed. The current application pro-
gress of PMOFs in fluorescence, colorimetric, electrochemical and photoelectrochemical sensing de-
tection is discussed. The direction of PMOFs development in the future is summarized. For example,
it still faces challenges in stability and large-scale preparation. In the future, the development di-
rection should be developed towards multimodal sensor fusion, intelligent response material de-
velopment, and combination with artificial intelligence technology. This study provides theoretical
support and technical reference for the practical sensing application of PMOFs.
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Figure 1. Schematic representation of the one-pot synthesis of MgTCPP-M [14]
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Figure 2. Porphyrin-engineered MOF composites: nanocom-
posites and Biocomposites [6]
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Figure 3. Scheme of the one-step and rapid synthesis of SCMPFs by SAGD for
boosted sensing and photosensitization [28]
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Figure 4. Schematic diagram of PMOFs two-nano enzyme synthesis and colorimetric
/CL dual-mode adaptive sensing [30]
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Figure 5. Schematic representation of the porphyrin-engineered MOFs for photo/electro-
chemical sensing applications [6]
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