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ABSTRACT Covalent organic frameworks (COFs) are porous crystalline polymers in which organic units are linked by
covalent bonds and have a regular arrangement at the atomic level. Recently, the COFs have been much
attention in bio-medical area such as bio-imaging, drug delivery, and therapeutics. These 2D nanoparticles
are proving their value in nanomedicine due to their large surface area, functionalization through functional
groups exposed on the surface, chemical stability due to covalent bonding, and high biocompatibility. The
high w-electron density and crystallinity of COFs makes it a promising candidate for bioimaging probes, and
its porosity and large surface area make it possible to be utilized as a drug delivery vehicle. However, the low
dispersibility in water, the cytotoxicity problems of COFs are still challenged to be solved in the future. In this
regard, several efforts that increase the degree of dispersion through functionalization on the surface of COFs
for the application to the biomedical field have been reported. In this review, we would like to describe the
advantages and limitations of COFs for bio-imaging and anti-cancer treatment.
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Figure 1. Reversible reactions for the construction of COFs.
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Figure 2. Schematic illustrating the crystallization of COFs for TPI; long-range order w-conjugated domain and the cooperative enhancement of a transition dipole leads to

a strong two-photon interaction.
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Figure 3. Schematic representative of COFs-polymer nanocomposite by self-assembly.
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Figure 4. (a) Synthetic routes of COFs combined with BODIPY through bonding defects functionalization (BDF). (b) Schematic illustration for generation of reactive oxygen

species (ROS) with excitation light source.
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Figure 5. (a) Synthetic routes of functionalized COFs through bonding defects functionalization (BDF) and host-guest encapsulation, and (b) their chemical structures of

monomer units. (c) lllustration for designing the synergetic nanotherapeutic system.
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