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Preparation of Quercetin Solid Dispersion by Hot Melt Extrusion

LIU Shanshan, ZHAO Huiying*, HOU Zhenxing(College of Life Science and Technology, Beijing University of Chemical
Technology, Beijing 100029, China)

ABSTRACT: OBJECTIVE To improve in vitro dissolution of the poorly water soluble drug quercetin with preparation of its
solid dispersion. METHODS Using Eudragit EPO, PVP-K30 or PVP-VA(6 : 4) as hydrophilic carrier, the technology of hot
melt extrusion (HME) was employed to prepare solid dispersion of quercetin. Fourier transform infrared spectroscopy(FTIR),
X-Ray diffraction(XRD) and differential scanning calorimetry(DSC) were employed to characterize the extrusions. RESULTS
In vitro dissolution of quercetin from all solid dispersions with EPO or PVPK30 as carrier was significantly improved than that
of pure drug. In simulated gastric fluid, the accumulative dissolution of formulation quercetin-EPO (1 : 9) reached 67% in 3 min,
for formulation of quercetin-xylitol-PVPK30 (1 : 3 : 6), it reached 65% in 3min, while for pure drug, dissolution was less than
10% in 60min. The results of DSC and XRD showed quercetin was amorphously dispersed in carriers. CONCLUSION Hot
melt extrusion can be used to prepare quercetin solid dispersion, from which drug dissolution was significantly improved.
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Tab 1 Solubility parameters of EPO calculated

J 4] Fai Foi Eni > V/iem®*mol™
#C 70 0 0 -5.5
(11)CH, 270 0 0 16.1
(10)CH; 420 0 0 33.5
N 20 800 5000 9.0
(4)CO0 390 490 7000 18.0
b 9050 2240400 38000 544.1
o, =&:M=16.63
V 544 .1
5 X Fa 2240400

544.1

P 4
E ..

5. = [2. Ew _ [38000 _ 836
v 544 .1

5 =(82+82+6D% =18.82
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HA R WL 2, PVP-VA64, PVP-K30 [IV#E S
B 52T, Ao<7 MPa'?, Eudragit EPO 45
I AS~T MPa'", A 25 MR kL ) LA A
UF A2 PE . PVP-K30 1) T, 80 mr, MHF il 5 LA
T 2R E Tk A BE B8, R A I Y R ok B A
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Tab 2 T,/T,, and solubility parameters

EA i Ty or T/°C 3/MPa'”? A3/MPa'?
i B 2% 320 26.7 _
EPO 95 18.8 7.9
PN 95 44.7 18
PVP-VA 103 22.7 4.0
PVP-K30 168 225 42

2.2 YPFENE
K A E 53 B4 (thermo gravimetric analyzer,
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Tab 3 Formulations of Q1-Q9

yuy it e 3% EPO ABERE  PVP-VA K30
Ql 10 90 - _ _
Q2 30 70 P - _
Q3 50 50 - _ _
Q4 10 . 20 - 70
Q5 10 X 30 - 60
Q6 10 - 40 - 50
Q7 10 - 20 70 -
Q8 10 - 30 60 -
Q9 10 = 40 50 -

2.4 W E SR

241 FRAEMZEIEI R SRR R B Y %
IKVEVAE 245 nm F1 374 nm A0 T KW, Ak
YO IR HN 374 nm S P, /TR0 UE B Ak
(R4 RIE 12 K AL S5 TR o s 25 PR DA 2 28 5%
T2 10 mg T 50 mL &I, 1A 95% L%,
AT A R e A, MR RZEL, 1ER
FRUEE I . 2> W& H 0.2, 0.4, 0.6, 0.8, 1.0, 1.2,
1.4 mL SIS RT 10 mL 2, IKEZ,
76 374 nm ALMAFOGRE 4, 15 HBOGEE ST %
S CugmL HYZ I EE R, @virdEihs,
AR . C=19.384-0.034 9(r=0.999 9).
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I8 B AT SR AR AL 25 O AR, RS PR U
SRR S T 2R N2 30 pgemL [V
VER I Es i K BRI B A WA ),
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Fig 3 Effect of extrusion temperature(A), extrusion speed(B), and particle size(C) on dissoution
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Tab 4 Extrusion torque( Ncm) o BRI, AYEINEFT G EREr, &5
7 QI @ Q3 Q4 Q5 Q6 Q7 Q8 AR JE FUR 2y B BRI, TS I s
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Fig.4 HPLC chromatogram

A—excipients; B-burned extrudate; C—physical mixture; D—extrudate
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Fig 5 Dissoution profile of pure quercetin and extrudates of
formulation Q1-Q3 in simulated gastric fluid
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Fig 6 Dissoution profile of pure quercetin and extrudates of
formulation Q4-Q6 in simulated gastric fluid
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Fig 7 Dissoution profile of pure quercetin and extrudates of
formulation Q7-Q9 in simulated gastric fluid
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Fz5 AIEBERF 5min 145 min HYHE L E 24
Tab 5 Accumulative dissolution at 4 min and 45 min in
simulated gastric fluid

. YL %
atJi
5 min 45 min

Q1 67.31+1.11 69.06+1.07
Q2 50.83+0.13 59.72+0.08
Q3 46.19+0.18 51.29+0.09
Q4 64.33+0.05 65.90+0.09
Q5 64.51+0.34 66.09+0.20
Q6 54.26+0.58 65.83+0.24
Q7 38.14+0.30 48.74+0.21
Q8 19.65+0.22 37.97+0.10
Q9 5.31£3.95 37.9140.56

3.2.4 HEREAFIE K Ab Ty FEOREZ ) $ 25
EWRE 120 mg M, ik WE 8, ATLLE
t, HREAFEG, HrWrE 20 min B H]
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S P T A 23 BBV BB 44 v 24 0 PR A 5

100 "

—a—— g
-
90 F -
-
soF M - Q5
- 701/ —*= Quercetin
< /
E 605
2 s0f
= 40F
#= 30F
20
L e p—X
0] ymmx e
0 10 20 30 40 50 60
t/min

B8 i E AT Q5 M i th 4
Fig 8 Dissoution profile of pure quercetin and extrudates of
formulation Q5 in simulated gastric fluid
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Fig 9 XRD spectra: carriers of EPO(A) or PVPK30-xylitol(B)
system

1—-quercetin; 2-EPO; 3—physical mixture(Q1); 4—extrudate(Ql);
S—extrudate(Q2); 6—extrudate(Q3); 7-xylitol; 8—PVP/VA64; 9—physical
mixture(Q6); 10-physical mixture(Q5); 1l1-physical mixture(Q4);
12—extrudate(Q6); 13—extrudate(QS5); 14—extrudate(Q4)

3.4 DSC &5 B0 Hr
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Fig 10 DSC spectra: carriers of EPO (A) or PVPK30-
xylitol (B) systems
I—quercetin; 2—EPO; 3—extrudate(Q1); 4—xylitol; S-PVPK30; 6—physical
mixture(Q6);  7-physical mixture(Q5); 8—physical mixture(Q4);
9—extrudate(Q6); 10—extrudate(Q5); 11—extrudate(Q4)
3.5 FTIR - #r&s i
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Targeted Study of Rifampicin Polylactic Acid/Glycolic Acid Copolymer Nanoparticles Aerosol Inhalation
in Lung

XU Yingying', CAI Xinjun', YE Xiaoli®, LI Yingfang?, WANG Congyao”, LI Fanzhu® (1. Department of pharmacy,
Integrated Chinese and Western Medicine Hospital of Zhejiang Province, Hangzhou 310003, China,; 2.School of Pharmacy,
Zhejiang Chinese Medical University, Hangzhou 310053, China)

ABSTRACT: OBJECTIVE To investigate the targeted character of rifampicin polylactic acid/glycolic acid copolymer
nanoparticles in lung after nebulized inhalation in rats. METHODS The rifampicin nanoparticles suspension (RFP-PLGA-NPs)
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