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Preparation of Quercetin Nanosuspensions and its properties in vitro
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Abstract: Objective To prepare Quercetin Nanosuspensions with high drug-loading capacity and small particle size, and study their
behaviors in vitro. Methods Quercetin Nanosuspensions were prepared using nano-precipitation and high-pressure homogenization
method. The formulation and preparation process were optimized using particle size distribution, drug loading capacity, and stability of
samples as evaluating indicators, and then the properties in vitro of optimal sample were studied. Results Ultrasonic injection and
high-pressure homogenization was selected as optimal method. The optimal prescription included using TPGS as the stabilizer with
the drug-stabilizer ratio of 5:1, DMF as the organic reagent. The optimal preparation was as following: ultrasonic processing was
under 10 C, the homogenization pressure was 200 MPa, and cycles were 5 times. The prepared Quercetin Nanosuspensions had
average diameter (173.21 + 0.90) nm and Zeta potential (—19.02 + 0.15) mV. Drug-loading content was calculated to be (80.40+1.44)
% and the entrapment efficiency was determined to be (96.41+1.72)%. Quercetin was in the same form of crystalline in Quercetin
Nanosuspensions as in the bulk quercetin. Quercetin could release in a sustained release manner during 36 h. Conclusion Using the
polymer TPGS, Quercetin Nanosuspensions with high drug-loading and small size sustained released are prepared, and it has
obviously in vitro sustained released effect, which dissolves poor water solubility of quercetin, and has good prospect of application.
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Table 1 Comparision on particle size, PDI, and Zeta

potential of Quercetion Nanosuspensions prepared

with different stabilizers

e 7 Fifd/mm  PDI  fifHA/mV
TPGS 159.13  0.16 —13.73
PEG 2000-PCL 2000  289.32  0.28 —8.15
PEG 2000-PLA 2000  345.19  0.27 ~7.79
TPGS/SPC(2:1) 31923 0.25 —-9.37
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Table 2 Comparision on average particle size, PDI, and

Zeta potential of Quercetion Nanosuspensions

prepared with different methods

&k R4 mm PDI HLA7/mV
EEFEEAN 159.13 0.16 -13.73
PERHEAN 231.18 0.21 -10.03
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Table 3 Comparision on average particle size, PDI, and

Zeta potential of Quercetion Nanosuspensions

prepared with different organic reagents

HHLH hif%/mm PDI HLA/mV
DMF 159.13 0.16 -13.73
A 335.26 0.28 -8.26
LT 352.19 0.25 -8.31
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Table 4 Comparision on average particle size, PDI, and

Zeta potential of Quercetion Nanosuspensions

prepared at different temperatures

L/ C $i 1% /mm PDI LA /mV
10 159.13 0.16 -13.73
25 283.26 0.22 -10.27
40 443.17 0.31 -6.23
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Fig. 1 Effect of different homogenization cycles on particles

size of Quercetion Nanosuspensions
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Table 5 Comparision on average particle size, PDI, and

B FIRI1Z. PDI FAB AL

Zeta potential of Quercetion Nanosuspensions
prepared with different drug-stabilizer ratio

ikl e /mm PDI A /mV
1:1 159.13 0.16 -13.73
5:1 173.21 0.18 -19.02
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Table 6 Size change of Quercetin Nanosuspensions in rat
plasma at 37 'C (n=3)

I E] /h Fi44/nm
0 173.21
3 254.73
5 258.32

F7 WERAKBETMEIREPREMAEEE (0=3)
Table 7 Size change of Quercetin Nanosuspensions when
stored (N=3)

i a)/d FifE/mm PDI HaAL/mV
0 173.21 0.18 -19.02
5 178.40 0.16 -18.32
10 175.91 0.19 -19.53
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Fig. 3 Size and Zeta potential change of Quercetin

Nanosuspensions in 5% glucose solution and water

at37 C
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Fig. 4 DSC thermograms of Physical mixture of quercetin
bulk powder and TPGS (A), Quercetin Nanosuspensions
(B), quercetin (C), and TPGS (D)
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Fig. 5 In vitro release curves of Quercetin Nanosuspensions

and Quercetin solutions
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