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Research on three-dimensional ordered porous carbon-based
materials prepared from Acanthopanax senticosus traditional
Chinese medicine residues and their drug loading performance
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(School of Pharmacy, Inner Mongolia Medical University, Hohhot 010110, China)

Abstract: Three-dimensional ordered porous carbon materials exhibit potential application prospects as
excellent drug supports in drug delivery systems due to their high specific surface area, tunable pore structure, and
excellent biocompatibility. In this study, three-dimensional ordered porous carbon materials were prepared using
Acanthopanax senticosus herbal residues as raw material and KOH as activating agent through a one-step pyrolysis
method. The prepared carbon-based material was systematically characterized by powder X-ray diffraction,
scanning electron microscopy, N, adsorption-desorption and Fourier-transform infrared spectroscopy. The results
show that the three-dimensional ordered porous carbon materials prepared with KOH as the activator via pyrolysis
possess abundant functional groups, high porosity, and high specific surface area, with a specific surface area of
1 471.6 m*-g'. The three-dimensional ordered porous carbon materials prepared at 800 °C exhibits a high drug
loading capacity (78.0%) and drug release rate (86.8%) for S5-fluorouracil. Three-dimensional orderly porous

carbon materials show significant application advantages in drug construction, and their high specific surface area
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and adjustable pore size structure significantly improve the drug load rate and drug release rate, providing a solid

foundation for the development of efficient and accurate drug delivery system.

Key words: Chinese medicine residue; Acanthopanax senticosus; three-dimensional ordered porous carbon

material; drug loading performance; drug release performance
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Three-dimensional ordered porous carbon materials
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Figure 3  Scanning electron microscope images of 3DPC materials. A:
3DPC-1-700; B: 3DPC-2-700; C: 3DPC-1-800; D: 3DPC-2-800
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Figure 2  Structural and textural properties of the prepared 3DPC materials A: Power X-ray diffraction patterns; B: FT-IR spectra
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Figure 4 Textural properties of the materials. A: N, adsorption-desorption isotherms; B: Pore size distributions

Table 1 Within day precision and day to day precision results of drug. n =3

Drug Drug concentration Within day Within day Day to day Day to day
/ug-mL’" Average concentration/ug-mL" RSD/% Average concentration/pg-mL" RSD/%
5-FU 5 5.11 0.02 5.18 0.06
10 9.99 0.01 9.84 0.02
20 20.35 0.04 20.47 0.07
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Figure 6 Drug performance of 3DPC-2-800 material. A: Drug loading; B: Drug release; C: 5-FU cumulative release; D: Comparison of

drug loading performance
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