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Research progress on carrier-free and carrier-supported
supramolecular nanosystems of traditional Chinese medicine
anti-tumor star molecules
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Abstract: Anti-tumor traditional Chinese medicine has a long history of clinic application, in which the star
molecules have always been the hotspot of modern drug research, but they are limited by the solubility, stability,
targeting, bioactivity or toxicity of the monomer components of traditional Chinese medicine anti-tumor star
molecules and other pharmacokinetic problems, which hinders the traditional Chinese medicine anti-tumor star
molecules for further clinical translation and application. Currently, the nanosystems prepared by supramolecular
technologies such as molecular self-assembly and nanomaterial encapsulation have broader application prospects
in improving the anti-tumor effect of active components of traditional Chinese medicine, which has attracted
extensive attention from scholars at home and abroad. In this paper, we systematically review the research progress
in preparation of supramolecular nano-systems from anti-tumor star molecule of traditional Chinese medicine, and
summarize the two major categories and ten small classes of carrier-free and carrier-based supramolecular
nanosystems and their research cases, and the future development direction is put forward. The purpose of this
paper is to provide reference for the research and clinical transformation of using supramolecular technology to
improve the clinical application of anti-tumor star molecule of traditional Chinese medicine.
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Table 1 Research on the improvement of anti-tumor activity of traditional Chinese medicine by carrier-free or carrier-supported

supramolecular nanotechnology

Active molecule Applied technology Improvement of molecule’s properties Targeting Ref
Paclitaxel Nanoparticles Enhancing transmission of immunomodulator to tumor and reshaping tumor Passive  [50]
microenvironment
Nanoparticles Improving water solubility and achieving sustained specific release of paclitaxel Active  [51]
Nano-eutectic Increasing solubility in water and targeting ability, decreasing hemolytic toxicity Active  [52]
Nano-prodrugs Reducing the toxicity of normal cells, targeting delivery and improving effectiveness Active  [53]
Nanoliposomes Increasing solubility, bioavailability and targetability Active  [54]
Solid lipid nanoparticles  Prolong the half-life of drugs and increasing the tumor inhibition rate Passive  [55]
Nano micelles Enhancing treatment effectiveness, and reducing toxic side effects Active  [56]
Triptolide Nanosuspension Reducing systemic toxicity and promoting the entry of drugs into tumors Passive  [57]
Nanoparticles Reducing the nephrotoxicity of rat and toxicity to digestive system, urinary system  Passive [58]
and reproductive system
Nanoliposomes Enhancing the transdermal property of drug and achieving active targeting Active  [59]
Solid lipid nanoparticles  Reducing the side effect in digestive system and increasing the drug loading capacity Passive [60]
Rutin Solid lipid nanoparticles  Increasing the stability and prolonging the half-life of drug Passive  [61]
Metal organic framework Improving the ability of cancer inhibition and antibacterial properties, reducing cyto- Passive [62]
(MOFs) toxicity of normal cells
Dihydromyricetin Nano-eutectic Improving water solubility and reduce solubility differences between drugs Passive  [63]
Nanoliposomes Improving antibacterial ability and pH-stable release performance Passive  [64]
Phytosome Improving loading drug capacity, solubility, and bioavailability Passive  [65]
Luteolin Nanoliposomes Increasing water solubility and targetability Active  [66]
Solid nanoparticles Improving drug synergy, increasing uptake of nanoparticles, and reducing side effects Active  [67]
Nanomicelles Enhancing drug hydrophilicity and oral availability Passive  [68]
Phospholipid complex Improve bioavailability and cancer cell permeability to drugs Passive  [69]
MOFs Enhancing anticancer activity Active  [70]
Naringenin Nanoliposomes Enhancing the activity of anticancer Passive  [71]
Solid lipid nanoparticles  Improving the bioavailability and sustained releasing, prolonging half-life period Passive  [72]
Nano micelles Improving cell permeability and reducing toxicity Passive  [73]
Quercetin Nanoliposomes Reducing the vitality of cancer cells and enhancing the passive targeting effect Passive [74]
Solid lipid nanoparticles  Improving drug efficacy, extending drug half-life, and reducing drug toxicity Passive  [75]
Solid lipid nanoparticles ~ Making it easier for drugs to cross the blood-brain barrier Active  [76]
Nano micelles Improving the water solubility and bioavailability of drugs Passive  [77]
Phospholipid complex Improving cell uptake ability and combating cancer cell proliferation Passive  [78]
Nano emulsion Improving oxidative damage induced by chemotherapy drugs Passive  [79]
MOFs Improving water solubility, enhancing ability to scavenge free radicals and anti-tu- Passive  [80]
mor properties
Dendritic polymer Prolonging blood circulation time and lifespan Active  [81]
Icariin Solid lipid particles Enhancing bioavailability and oral availability, promoting vascular production in fi-  Passive [82]
brotic tissues
Nano micelles Enhancing water solubility, reducing cell apoptosis, and improving anti-cancer ability Active  [83]
Phospholipid complex Enhancing water solubility and lipid solubility, improving drug dissolution Passive [84]
Matrine Nano emulsion Improving stability and skin permeability Passive  [85]
Camptothecin Nanoliposomes Regulating immunity and synergistic anti-tumor potential Active  [86]
Solid lipid nanoparticles ~ Enhancing the drug's ability to penetrate the blood-brain barrier, reducing maximum Passive [87]
inhibitory concentration and side effects
MOFs Improving water solubility and specificity, and reducing cytotoxicity Active  [88]
Dendritic polymer Overcoming drug resistance and promoting cell uptake rate Active  [89]
Berberine Nanoeutectic Increasing melting point, improving drug solubility and dissolution rate Passive  [90]
Nanoliposomes Improving oral availability, reducing toxicity, and enhancing bioavailability Passive  [91]
Solid lipid nanoparticles  Improving bioavailability and reducing cardiac toxicity Passive  [92]
Nano micelles Improving oral bioavailability and stability Passive  [93]
Phospholipid complex Improving the safety and bioavailability of drugs Passive  [94]
Nano emulsion Improving oral utilization, enhancing cell metabolism and cell permeability Passive  [95]
Dendritic polymer Reducing the toxicity of berberine, slowing release the drug Active  [96]
Resveratrol MOFs Inhibiting the proliferation of cancer cells and reducing drug toxicity Passive  [97]
Solid lipid nanoparticles  Improving stability, enhancing targeting and toxicity to cancer cells Active  [98]
Nano emulsion Enhancing the inhibitory effect of cancer and promoting cell apoptosis Passive  [99]
MOFs Improving pharmacokinetics, stability, and solubility Passive  [100]
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