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Carrier-free nanoparticles based on self-assembly of active
ingredients from Chinese medicine

FENG Xing-xing, XIE Qi, YANG Cong-lian, KONG Li’, ZHANG Zhi-ping’

(Tongji School of Pharmacy, Huazhong University of Science and Technology, Wuhan 430030, China)

Abstract: Traditional Chinese medicine has a long history, unique system and perfect technology, which has
been used to prevent or treat a variety of diseases in the form of compound medicine. Recently, some of the active
ingredients from Chinese medicine were found to have self-assembly properties, mainly through non-covalent
interactions, including z -7 stacking, electrostatic interaction, hydrogen bond and coordination interactions, etc.
Carrier-free nanoparticles based on self-assembly of active ingredients from Chinese medicine could not only
improve the solubility of insoluble active ingredients, but also the bioavailability. As nanocarriers, the natural
active ingredients could exert synergistic therapeutic effects. The strategy of self-assembly without carrier is safer
and almost non-toxic compared to the commonly used nanocarriers. In addition, some ingredients from Chinese
medicine could coordinate with metal ions to form stable nanoparticles, which could be applied to photothermal
therapy. In this paper, we summarized and analyzed the recent achievements of carrier-free nanoparticles based on
self-assembly of active ingredients from Chinese medicine, and briefly outlined the future development of this kind
of nanomedicine.
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Figure 1 Schematic diagram of Chinese herbal compound preparations and carrier-free nanoparticles. The strategy based on self-assembly

of active ingredients from Chinese medicine has opened up a new application field for the modernization of Chinese medicine, which is

expected to improve the therapeutic effect of Chinese medicine
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Table 1 Common active molecules from Chinese medicines in self-assembly nanoparticles
Active Prima
. . Y Main efficacy Structure Site of self-assembly
ingredient source
o/
O SN* uaternary ammonium ion and
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Berberine ! X . . = quinoline structure (electrostatic
chinensis and lowering blood lipid O . . .
o interaction and z-7 stacking)
O
OH O
HO.
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Baicalin . . Y o o I Carboxyl (hydrogen bond)
skullcap and anti-hypertension @ O
HOML
OH O OH
Rhei Rheum Antibacterial, anti-inflammatory O‘O Carboxyl and anthracene ring
ein
officinale and antitumor HO (hydrogen bond and z-7 stacking)
o} o}
Ci i Carboxyl and b i
innamon arboxyl and benzene rin
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Ursolic acid Loquat leaf .
and anti-ulcer OH bond)
HO
Oy_OH
Glycyrrhetinic Licori Antitumor, anti-inflammatory, o) Carboxyl and hydroxyl (hydrogen
icorice
acid and anti-diuretic bond)
HO
=
o
OH

) Antitumor, immunomodulatory,
Poria cocos L
and anti-oxidation
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Carboxyl and hydroxyl (hydrogen
bond)

HO
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Continued
Active Primar
. . Y Main efficacy Structure Site of self-assembly
ingredient source
) Taxus Antitumor and immune
Paclitaxel . Hydroxyl (hydrogen bond)
chinensis regulation
OH
. Lonicera Antitumor, anti-bacterial, and HO 0. O o Carbonyl and hydroxyl
Luteolin . O | a oo )
Jjaponica anti-allergy (coordination interaction)
OH O
OH
OH

Epigallocate- O

) Antitumor and anti-oxidation, Ho ° OH
chin gallate Tea . ) . o Hydroxyl (hydrogen bond)

anti-arteriosclerosis o OH
(EGCG) OH
OH
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Mo /NBRER AT HG I A0 B R PR, 5 SRR AR R
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