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Preparation and Evaluation of Quercetin Solid Dispersion by Combining Povidone with

Precipitated Calcium Carbonate
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Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)

[ Abstract ] Objective: In order to improve the stability and solubility of quercetin, quercetin solid
dispersion was prepared with the combination of polyvinyl pyrrolidone ( PVP) and precipitated calcium carbonate
(PCC) as carriers. Method: The quercetin solid dispersion was prepared by solvent evaporation method. The
microscopic structure and physicochemical properties of the solid dispersion were analyzed by scanning electron
microscopy (SEM) and differential scanning calorimetry (DSC), in vitro dissolution behavior and stability of the
solid dispersion were also investigated by small cup method and stability test, respectively. Result; Quercetin in
the solid dispersion was amorphous form in the carriers. The cumulative release rate of quercetin in the solid
dispersion [ drug-matrix (1:3), PVP-PCC (2:1)] was >90% at 15 min. The stability of quercetin solid
dispersion was not affected by light, high humidity and high temperature. Conclusion: Quercetin solid
dispersion, prepared by combining PVP with PCC as a hybrid carrier, has an immediate release effect; and it can
significantly increase the dissolution behavior of quercetin with good stability.
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2.1 M A & R E
2.1.1 @Esf  Alltima™ COiEtE (4.6 mm x
150 mm,5 pum) , 36 30 °C s # 25 -0. 5% vk 2,
2 (35:65) , Wi 1.0 mL-min ™" K& K 5 &
360 nm, JEREE 20 pL,
2.1.2 PRSI AE O PRI e R xR
10 mg, & F 5 mL &b, i H B i O 76 e 22 21
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2.1, 1 TR (o g AR e, DA R R R R A A bR, 0
T AU AL B A3 TE 7R Y =63. 623X - 145.45(r =
0.999 8) , £k ML 2. 509 ~301.1 mg-L ™',
2.2 it R-PVP-PCC [ A5 HUAR K Wy #IR & W0
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21 fEk, 5259 SRR IR AT 40 1R 5,40 C
TE e 7% e ok R R, s TR WA, i 80 H B W)
BEIMA VC, 4560 2 5 259 it 2 L 102, 45 [ K 43 K
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WG 13 8 TR AT RS,k 80 HF,
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TR IR A
2.3 R ECAR AL T B 2R 4%
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FEEREUAR (R 123, R Hik rp 25 ) i & 100+ —e— PVP-PCC(3:0)
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PUEALRNAL I 408 T AR H6 2015 45 iR ¢ b [ 25 3L ) 55 i . —=— PVP-PCC(0:3)
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F1 WREEEIHEETEB LA TP 60 min RRBHE
Table 1 Cumulative release rates of quercetin solid dispersion in

different media at 60 min

A B B AL 60 min SRR/ %
7K AT FEX K Wy 1.8
7K vC 1.9
0.5% SDS - 7.4
0.5% tween-80 (il & <) - 36.2
0.5% tween-80 - 22.4
0.5% tween-80 vC 88.1

zE0 5 SDS M H , tween-80 RE@E B 3 2 i Ml iz =
IE (A o3 B R R 10 VC R B AR I d
FARUT X IR Wy L 0.5% tween-80 1l H A
i, HoAb 25 ARS8 R R PR T i B 3 [T A 70
HCA ) R ORI 4R s 1T VO AR SR iR I A
i e 2% A o3 iU T B b 3 B e L BRI ik
$£0.5% tween-80 i A i, VC AT ALH
2.3.2 VC HIH BUH R A 2 HOR (25 5T ke
123, [ PR PR 5 254k 250 mg-g™') L ITAR A I
P E AR (Mt RS VC Ry BT Lb o5k 201,
1:1,1:2), L4 200 mL f) 0.5% tween-80 AW N IA
A B, A A5 4 1R 2. 3.1 3, 43 51 T 30,60 min 4%
JOKE 2 mL, 3155 30 min RAUVBE AR 70 51 O 90. 8%
89.3% ,92.4% ,60 min ZFLBE RS 5 M 91.8% ,
95.2% ,93.4% . Z5FRYIBUA AT VC X [E K 3
NN WU RS A S N S B AN ]
LR RS Ve BT 201,
2.3.3  BARAPRHIEE]  FRIBOH E RS A I 2
T 5 fife 5 R IRUAS R) o = L 19 ik (PVP 55 PCC
MR L 3:0,2:1,1:1,1:2,0:3) ,4# 2.2 T
7 VR A T AR S B, A VC, 258 5 R L
201,45 5 Pl [ AR o3 WO o 38 S I R g 0 3 O
DEA RG], 4 2. 3.1 300F Jy 0 5, 4300
5,10,15,30,60,90 min £ HUEE 2 mL, [5] A #p i [R] R )&
RO EEVS A BT, T BB ROCR, WK 1, g5 R
24 PVP 5 PCC YENBR ik, —F ikt 201 1,
28 01 [E A 4 HICUAR AT ) A0 i v A e 3R g A

t/min

Bl1 AEFREEAHEN® EER-PVP-PCC B K 4 84k 89 5F 5
Hh &
Fig. 1 Dissolution curves of quercetin-PVP-PCC solid dispersion

with different mass ratio of hybrid carriers
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PRI B 35 L A o, T R AR, W 2, SR
/K PP IRH] PCC AR D i B 28 2 A b1 R P ) 45 1)
Wil 1A 53 HiC A T B S i s B 3R R 9 L R R
HART7 s hn VO JE g B e 48 v, 3R B Ve Al
AR B R AR WO IR T AR E T o (L BE A
FHAR S0, W 2 2R R R A AT S e o IR, 7E
PRAIER 2 R R RIS T, e FE 25 R L 123,

RBURIBE 1%
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B2 #WEZE(QU),QUEKSH M (SD) RMERAY (PM) R
FARE By h 2%

Fig. 2 Dissolution curves of quercetin ( QU ), quercetin solid

dispersion (SD) and physical mixture (PM)

2.4 [ERST HOAR B AR AR
2.4.1 M7 HHWR B (SEM) L& 1 B
ZSHEA 70 s, F A L B WL B 3R, PVP, PCC, Hi

.19 .



523 H45 10
2017 4£ 5 A

HEREFFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 10
May,2017

J¢ 2 -PVP-PCC [E AR 53 H BAH 0 4 BRR & 9 1 %
I AR AR ZE #, DL I 3. 4% 1 R i i 2 oA I g
M ARERRIE , 2K EDIRGE i o PVP 2845 BR0E ,
K22y 5 ~100 wm, PCC 2RI Bk, k22 <
5 um TEVEIR G b M = 0BRSS & BRIk
PVP 1 PCC i fib ki R AE 35 AT UL, L AT 0L 2% 31 M e 6
(45 i S PCC 1Y S IR ZE BRR 19 PVP A5 AR 5 1) 2
BPE 3t 2 S B BR A WA A TR R L
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A BORLARTE RA AR KA 2SS R HLO0 ORI, AR
VLA 2 RAAE RO, 3R WA & 3R AR DL B IR
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REY (& 4 [)
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Fig. 3 SEM of different samples

2.4.2 iRk (DSC) IR 2% 1R O 4 4t
SR AR TR R 10,00 °C - min ', FHEE
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B4 FEEMAE DSC
Fig. 4 DSC curves of different samples
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R2 EBERRAEE TS EE A RES BB (x 5,0 =3)
Table 2 Influence of high temperature,high humidity and light conditions on content of quercetin (x +s,n=3) %
‘ B ot 1 i
GG
5d 10 d 5d 10 d 54d 10 d
Wil 2 95.73 £0.9 99.65 2.4 99.52 +2.7 96.96 +8.7 90.96 +8.6 93.29 0.3
[ 44 43 A 102.85 +0.5 101.43 1.3 98.12+3.6 98.12 +0.9 89.50 +0.6 93.17 +4.6
YR AW 104.90 £2.0 103.17 £1. 8 99.01 £1.3 97.78 +4.0 91.34 £2.6 86.80 +4.8

PRI BRI 2 B9 B2 W, DL 25 W) R OCR N FE bR i E T

three different solid dispersion formulations; melt
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OY AR B B A T o AR B 2R R 43 AR 14 Ak i
e, & IR R L) X T2 W R O 2 e i
YER . 3 LA [R] L 9 PVP 5 PCC Xk g5 v

extrusion, film-coated beads, and a glass thermoplastic
system to improve the bioavailability of a noval
microsomal triglyceride transfer protein inhibitor [ J]. J

Pharm Sci,2004,93(5) :1217-1228.

(5] FMEIE, B0 BBk, 2. 1 4 43 1T 7 4R 7 o v A

25 RETICNG DL 1 5 R, B PVP AR Ry 24 25y 1R A R R R B [T ). 2522 5 1 PR B
B2 F R oy BR 7 90 min B () 82 R B i AL 5%,2015,23(1) :51-54.
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F AR EUAR W B AL T PVP, Hirp 4 PVP MR R B[] h 2 53,2004, 15 (11) :660-661.
5 PCC FEEEIL 261 B WL R R g T R T B E B RS
WL 15 min HI ] 2k 98, 0% . 35?7‘ QRF [0, M 76 2 2k J19(1):

AR RV PVP 55 PCC BRI MBS g ) mason. s £ ok . 96 w0 20 W0 6 40 UK 10 3
(] A 3 MR AR, I AR A D5 T iR T VC AR S At S Ak e B AR PE BT A (D). o 92 5 0y 0 2 2 ok
T 5 6 i Bz 22144 43 FOU S AL A B e i 4 2016,22(15) :9-13.
Sh ok BEVERE R R B 2 e e I A B R e, [ O] RUSIEM B & B B AR 24 4 B ok o A M 0 % I
3t — A HE R 1 B PO IR 3R B 0R L VO A B T 2 1 PRI IR LI e T AR 2557, 201330 (7

" e . 748-755.
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