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Abstract: Hyaluronic acid is widely used in biomaterials, cosmetics, clinical medicine and other fields due to
its good biocompatibility, degradability, hydrophilicity, tumor targeting, viscosity and other characteristics.
Pharmacodynamic activities of natural small molecular products which derived from traditional Chinese medicine
(TCM) are significant, but their low solubility and poor targeting limit the clinical application. Based on
supramolecular properties of hyaluronic acid, in this review, numerous studies were reviewed on the improvement
of solubility, bioavailability, targeting and suitable dosage forms of small molecular compounds in TCM by
domestic and foreign scholars using hyaluronic acid as carrier. It provides new ideas and inspirations for exploring
the potential application value of small molecule compounds in TCM and even for the research and development of
new drugs.
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Figure 1  Chemical structural units of hyaluronic acid (HA)
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Figure 2  A: Structural formula of HA. B: Hydrogen bond between carboxyl group and acetyl group. C: Schematic diagram of HA network
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Figure 3  Structural formulae of small molecule compounds of
traditional Chinese medicine (TCM)
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Table1l Summary of functional modification of small molecular compounds in TCM based on supramolecular properties of HA

Molecular
. . Small molecular . . .
Functional modification weight of Preparation method Dosage form Diseases treated
compound of TCM
HA/kDa
Increase solubility Curcumin 3-10 Chemical synthesis Nanoparticles ~ Cancer therapy™®
Oleanolic acid 150 Charge adsorption method Nanoliposome  Antitumor™®
Ursolic acid 150 Charge adsorption method Nanoliposome  Antitumor™®
Ginsenoside Rg3 150 Charge adsorption method Nanoliposome  Antitumor™®
Berberine 1500-1 800 Chemical synthesis Nanoparticles  Antitumor™
Improve bioavailability Sinomenine 5.8 Chemical synthesis Hydrogels osteoarthritis®?
Caffeic acid 1000 Solvent evaporation method Hydrogels antioxidant®®!
Improve targeting Paclitaxel 12 Chemical synthesis Nanoparticles  Antitumor®
Epigallocatechin gallate 90 Chemical synthesis Nanogels Antitumor®”
Quercetin 200 Trituration Nanosuspension Antitumor®
Synergy Resveratrol 1000 Spray drying Microparticles  Diabetic wounds®™”
Andrographolide 100-150 Solvent evaporation method Nanoparticles  wound healing®®"
Icariin / Chemical synthesis / Cartilage defect of knee joint®*3
Improved dosage form  Rhein 200-400 Chemical synthesis Hydrogels wound healing®?
Rutin 403.31 Chemical synthesis Microneedle antioxidant®™
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