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Characterization and dissolution behavior of quercetin crystal dispersion
systems prepared with poloxamer 188 or polyethylene glycol 8000 as carriers
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Abstract: Objective To prepare quercetin (QUR) crystalline solid dispersions (QUR-CSD) with different polymer materials, and to
investigate the effect of polymer materials on the dissolution behavior of QUR-CSD in vitro. Method Using poloxamer 188 (P188)
or polyethylene glycol 8000 (PEG8000) as carriers, and QUR as a model drug, two kinds of QUR-CSD (CSD-P188-QUR and CSD-
PEG-QUR) were prepared by rotary evaporation method. Scanning electron microscope (SEM) was used to observe the
microstructure of the sample. The crystallographic properties were observed by powder X-ray diffraction (PXRD). Onset
temperature (7, ) was determined by differential scanning calorimetry (DSC). The dissolution behavior in vitro was investigated
by powder dissolution, intrinsic dissolution and tablet pH conversion dissolution tests. Results The CSD characterization results
showed that QUR existed in the crystalline state in both preparations, and the crystal particle size, crystal domain size and
crystallinity were all reduced comparison with API. The effect of CSD with P188 as carrier on the above properties was more
significant. The three different dissolution experiments in vitro showed that CSD-P188-QUR had the best dissolution behavior,
followed by CSD-PEG-QUR, and QUR was the worst. Conclusion Both polymer can improve the dissolution behavior by affecting
the microstructure of QUR in CSD, and the CSD-P188-QUR has a more significant effect on the microstructure of the drug.
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Table 1 Average crystal domain size of QUR in CSD

i% 2 CSD l:F QUR E"J 7;, onset
Table 2 T, e of QUR in CSD

e B % ) W R~ /o B CSD-P188-QUR CSD-PEG-QUR
CSD-P188-QUR 30 15.45£1.79 9 3042 18.1 2903 1.0
50 16.88+2.17 80 250.0 723 298.4 23.9
70 17.94+2.05 70 239.4 82.9 256.0 66.3
CSD-PEG-QUR 30 16.93+2.56 60 227.3 95.0 251.9 70.4
50 17.9742.96 50 219.5 102.8 238.3 84.0
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Fig.5 Powder dissolution curves of QUR-CSD, QUR-PM
and QUR API (xs, n=3)
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Fi 1 h, 285 FH 450 mL 0.1 mol-L™' Na,HPO, 7 “¥- CSD-PI188-QUR (EZfE 30%)
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7o 488 0 4 9 1A R VO 022 pm YRS e
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Fig. 7 Tablet dissolution curves of QUR-CSD, QUR-PM
and QUR API (x+s, n=3)
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