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Abstract: It has become an industry consensus that self-assembled nanoparticles (SAN) are formed by
molecular recognition of chemical components in traditional Chinese medicine during the decoction process. The
insoluble components in the decoction are mostly in the form of nanoparticles, which can improve the problem of
poor water solubility. However, the transfer rate of these insoluble components in the decoction is still very low,
which limits the efficacy of the drug. This study aimed to refine the traditional decoction self-assembly phenomenon.
The self-assembled nanoparticles were constructed by micro-precipitation method (MP-SAN), and characterized
by particle size, zeta potential, stability index and morphology. The formation of MP-SAN and alterations in related
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physicochemical properties were evaluated using modern spectroscopic and thermal analysis techniques. The
quality value transmitting pattern of lignan components within the MP-SAN was assessed via high performance
liquid chromatography (HPLC). The MP-SAN showed sphere-like structure with uniform morphology, particle size
of (245.3 £ 3.2) nm, polydispersity index (PDI) of (0.13 + 0.03), zeta potential of (-48.9 £ 5.9) mV and stability
index (SI) of (86.05% + 2.27%). Comprehensive analyses using ultraviolet visible spectroscopy, Fourier transform
infrared spectroscopy, differential scanning calorimetry, and other techniques confirmed molecular recognition
between the decoction and ethanol extraction, leading to electron rearrangement under the influence of non-covalent
bonding. This resulted in the formation of nanoparticles possessing superior thermal stability. As determined by
HPLC, the encapsulation rates of the index components in the MP-SAN were all greater than 75% (dehydrodico-
niferyl alcohol: 77.00%; herpetolide A: 78.57%; herpetrione: 94.53%), and the transfer rates were all higher than
65% (dehydrodiconiferyl alcohol: 96.01%; herpetolide A: 67.86%; herpetrione: 65.55%), which were 1.34, 1.38 and
4.81 times compared with those of the traditional decoction. In summary, this study successfully constructed the
MP-SAN based on micro-precipitation method to achieve high transfer rate and high encapsulation rate of insoluble
components in docoction, which provides a pharmaceutics idea for the efficient utilization of pharmacodynamic
substance basis of traditional Chinese medicine.
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Figure 1 Morphological characterization of SAN and MP-SAN. A: 1 Decoction, 2 MP-SAN, 3 Ethanol extraction; B: Size distribution of
SAN and MP-SAN; C: TEM images of SAN; D: TEM images of MP-SAN. SAN: Self-assembled nanoparticles; MP-SAN: Micro-precipita-

tion self-assembled nanoparticles; TEM: Transmission electron microscope
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Figure 2 Spectrograms of decoction, ethanol extraction, MP-SAN. A: Ultraviolet and visible absorption spectroscopy; B: Fourier trans-

form infrared spectroscopy
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Figure 3 The X-ray diffraction spectra of decoction, ethanol

extraction, MP-SAN
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Figure 4  Thermogravimetry analysis of decoction, ethanol
extraction, MP-SAN. A: Thermogravimetry analysis thermograms;

B: Derivative thermogravimetry curves
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Figure 5 Differential scanning calorimetry curves of decoction,

ethanol extraction, MP-SAN
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Figure 6 The quality value transmitting pattern of traditional decoction and MP-SAN. A: Transfer rate of DA, Her, HPA in traditional

decoction and MP-SAN; B: Encapsulation efficiency of DA, Her, HPA in traditional decoction and MP-SAN. n =3, x+s. "P<0.01, ""P <
0.001. DA: Dehydrodiconiferyl alcohol; HPA: Herpetolide A; Her: Herpetrione
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