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Abstract In recent years, bio-metal organic frameworks (Bio-MOFs) synthesized with biocompatible ligands
have been widely investigated as a potential drug delivery carrier due to their large specific surface area and
porosity, rich host-guest intermolecular interactions, and good biocompatibility. In this review, we summarized
the design methods of Bio-MOFs including structural and toxic factors, as well as a variety of drug loading
methods including click chemistry, with particular focus on recent research advances in Bio-MOF's for pulmonary
drug delivery systems, improving pharmaceutical properties of drugs, sustained and controlled drug release,
stimulation response and targeted drug delivery systems. Finally, we summarized the bottlenecks that constrain
the development of Bio-MOFs in clinical studies of actual pharmaceutical formulations and their future directions
for approved formulations, aiming to provide some theoretical reference for promoting the application of Bio-
MOFSs in drug delivery systems.
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Figure 1 Design, synthesis and drug loading method of bio-metal organic frameworks (Bio-MOFs) and its application in drug delivery systems
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Figure 2 Typical organic ligands structures of Bio-MOFs and representative synthesized MOFs
A: Five-membered chelating ring of amino acids; B: Bio-MOFs structures composed of dipeptide and Zn*"'"®; C: Adenine nuclear base and its coordi-
nation sites; D: Unit cell of cyclodextrin metal-organic framework (CD-MOF)!"?; E: Bio-MOFs structures composed of olsalazine and metal ions'!); F:

Medi-MOF-1 structure (composed of curcumin and Zn*")'?

Table 1  Synthesis methods and characteristics of MOFs

Synthesis method Advantage Disadvantage Representative MOFs ~ Reference
Hydrothermal or ~ Simple and controllable process The use of a large number of organic solvents ZIF-8 [17-19]
solvothermal syn-  High yield High temperature and pressure conditions Mn-ZrMOF
thesis consume a lot of energy KAUST-7/8
Microwave and Quick reaction speed Synthesis requires special equipment Mn-UMOFNs [20-21]
ultrasonic assist-  High reaction efficiency Short periods of energy accumulation can be  MOF[Ni,(OH),(C;H,0,)]
ed synthesis Controllable product size dangerous factors
Mechanochemi-  The reaction doesn’t require a lot of solvent Low crystallinity of products S5Fu@MIL-100 [22-24]
cal synthesis Quick reaction speed and high yield Small scope of application MOF-505
(grinding method) Environmental protection HKUST-1
Microemulsion Shorten the cycle of synthesis Complicated operation MOF-74 [25-27]
synthesis Control the crystals’ shape and size Difficult to industrialize Fe-MIL-88A
Cu-MOF
Electrochemical =~ Mild reaction conditions Side reactions Z1F-8 [28-29]
synthesis Easy operation Co-deposition of metals during cathodic ZIF-71
Short reaction time electrosynthesis Z1F-67
Difficult to industrialize Co-MOF
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Figure 3 Schematic diagram of strategies for drug loading

A: Immersion method; B: Co-crystallization method; C: Drugs as the organic linkers for MOFs
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