2017 4F 11 A R 7 November 2017
39K FH11H Chinese Traditional Patent Medicine Vol. 39 No. 11

R B B A T BN TR

B, FAFT, TE&E, W &, H##H, IHEx
(RBEERRFHE R, PANFEMAFTHERLIRE, WIEAFARRARFREGTFLANHER L
RE—HAHAREXER LR ERFT LN, T &H#H 611137)

HE: BW SIS HEERYORIBER, AN LR, Ak VIE-S R REH & FORBER . DOFER
wHZruae% (PDI) RPEMrdatr, BER. R4EE K30 (PVPK30) . R 400 (PEG400) Jo ik ik B2 4 52 Ml K]
#, BAO-RN kAT T2, BHRTRERAGR TR, kSR TR RIBEALL G, TR T
MPERA Y RSN R, &R B4 0 5 W i &8 i JE 10.00 mg/mL, PVPK30, PEG-400 Jfi & i J¥ 2. 30
mg/mL, E¥pRifR (172.3 £1.2) nm, PDIO. 175 0. 004, fAEGHTARPF K 5% HBRE-28 (3:2), Z%ETEY
BifRH (239.7 +2.1) nm, PDI K 0.193 +0.032, % TH7E 60 min PGS A ik 87.7% , Bl &S TYHIRES
(RF30% ), 4518 GHKIEEF AT A A5 H o B ARSI H 2

KEBIA . HREER; GUOKIEEN; Mg DUE- SR Bt vk

FES S R4 XHRtRSAD: A XEHE. 1001-1528(2017)11-2279-06

doi: 10. 3969/j. issn. 1001-1528. 2017. 11. 011

Preparation of nanosuspensions of flavonoids from Glycyrrhizae Radix et Rhizoma
and the in vitro dissolution rate
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ABSTRACT: AIM To prepare nanosuspensions of flavonoids from Glycyrrhizae Radix et Rhizoma and to deter-
mine the in vitro dissolution rate. METHODS Precipitation-high pressure homogenization method was adopted in
the preparation of nanosuspensions. With mean particle size and polydispersity index (PDI) as evaluation indices,
concentrations of flavonoids, povidone K30 (PVP K30) and polyethylene glycol 400 ( PEG 400) as influencing
factors, central composite design-response surface method was applied to optimizing the preparation. For the free-
dried powder prepared by freeze-drying method, the optimal kind and ratio of lyoprotectant were screened. Then the
in vitro dissolution rates of freeze-dried powder and physical mixture were compared. RESULTS The optimal con-
ditions were determined to be 10. 00 mg/mL for flavonoids’ concentration, and 2. 30 mg/mL for both PVP K30 and
PEG 400 concentrations, the mean particle size and PDI were (172.3 +1.2) nm and 0. 175 0. 004, respective-
ly. The optimal lyoprotectant was 5% mannitol-lactose (3 : 2), the mean particle size and PDI after redissolution
were (239.7 £2.1) nm and 0. 193 £ 0. 032, respectively. The in vitro dissolution rate of lyoprotectant reached
87.7% within 60 min, which was much higher than that of physical mixture (less than 30% ). CONCLUSION

Nanosuspension can effectively improve the in vitro dissolution rate of flavonoids from Glycyrrhizae Radix et Rhizo-
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Tab.1 Factors and levels

K

A= -1.682 -1 0 1 1. 682
A HE B/ (mg-mL™") 7.98 9 105 12 13.02
B PVP K30/ (mg-mL™") 1. 66 2 2.5 3 3.34
C PEG400/(mg-mL~") 1. 66 2 2.5 3 3.34
F2 AEEITEER
Tab.2 Design and results of tests
Y, it
mE A B Y, PDI 0D ff
nm
1 0 0 0 175. 67 0.216 0. 896
2 0 0 1. 682 348.6 0.432  0.000
3 -1 -1 -1 168. 13 0.209  0.930
4 -1 1 -1 304.27 0.231  0.437
5 -1.682 0 0 325.13 0.203  0.340
6 0 0 0 172.03 0.211  0.915
7 1 1 -1 257.03 0.262 0.578
8 1 -1 1 263.71 0.414  0.181
9 -1 1 1 325.7 0.362 0.186
10 0 1. 682 0 262.6 0.262  0.560
11 0 0 0 170. 03 0.174  0.995
12 1 -1 -1 288.9 0.324  0.372
13 0 0 -1.682 278.3 0.221  0.564
14 0 0 0 173.57 0.184  0.966
15 0 0 0 172.05 0.206  0.926
16 0 0 0 175. 08 0.218  0.893
17 1. 682 0 0 295.7 0.332  0.337
18 1 1 1 244. 1 0.261  0.620
19 0 -1.682 0 230.2 0.293  0.595
20 -1 -1 1 305.7 0.385  0.208

2.4.2 FHEIPIA W FH Design-Expert 8. 0.6 % f4:

15 1.81 9 0.2 54.93 <0.000 1
A 1.50 x10~° 1 1.50x107° 4.11x107*  0.9502
B 3.81 x10°* 1 3.81x107* 0.1 0.753 4
C 0.31 1 0.31 86. 01 <0.000 1
AB 0.17 1 0.17 45.94 <0.000 1
AC 0.085 1 0. 085 23.2 0. 000 7
BC 0. 062 1 0. 062 16. 84 0.002 1
A? 0.55 1 0.55 149.22  <0.000 1
B? 0.17 1 0.17 47.75 <0.000 1
c? 0. 66 1 0. 66 181.25  <0.000 1

k2% 0. 037 10 3.66x1073 — —

JANTHR 0. 028 5 5.67x1073 3.45 0.099 9
i 8.21x1073 5 1.64x1073 — —
B 1.84 19 — — —
2.4.3 zamiitie  WE 3, AIAURE TZENH

T T R 10. 06 mg/mL, PVPK30 i & vk i
2.33 mg/mL, PEG-400 i &k 2. 26 mg/mL, OD
fH40.965 2, 2 T TIHE, HHBEIEN TR
il 55 2 ¥& B 10. 00 mg/mL, PVPK30., PEG-400 i
B 2. 30 mg/mL,
2.4.4 BEiAE  RIEEILAE T 3 HEAUKIE
B, AN AR HOGHER G, PR R
(172.3 £1.2) nm, PDI 3} 0. 175 +0.004, FBH
SAARZEMIA); P34 OD {Hh 0.972 5, 5 FINAE
0.965 2 $zifr, FIIZBIAITONME R A&7, "5,
AT TAE A
2.5 ATHE&
2.5.1 RHETHRTZ W “2.447 WK
B 2 mL TREMIE A, AR TR, AR
ALY, -70 CHidR 24 h 5, P01
48 h, Rpf5,
2.5.2  PFRAPHELMEVEAY OB “2.5.17 TR ER T
Wi, 2 mL2iKER, MLLESAR, & “2.27
TGN 9 A2 I - kAR e PDIL
2.5.3 BT RIPFIFETE  7EBULER A
PERCH A H R EE . FUME. ILZNEE . Midghs . &%
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Fig. 3 Response surface plots for various factors Xt B, HK 0.3, 0.4, 0.5, 0.6, 0.7,

x4 FTRPFFHEDETFHIRERE BB (X £s, n=3)

Tab.4 Effects of lyoprotectant kind on the appearance, character and redispersibility of freeze-dried powder(x +s, n =3)

LS 7abil AR B G F¥IRiA2/nm PDI
R IRE A, IRBEG, BAN, B — | st 356.5+2.8 0.212 +0. 082
N RIE, R, T R, T sh M 22 326.2 2.1 0.244 +0.076
HIEWE T A A, A, i 2 B 421.7 3.6 0.345 +0. 074
LAY e RIS, G5 E 617.6 +4.3 0. 426 +0. 092
E e FMAE4 , S5 g ™ i 528.1+4.9 0.417 0. 068
Hrih B TRAR N B 743.8 £5.3 0.316 +0. 087
25 % R FREL, A RS 832.4+6.8 0. 487 £0.079

RS FTRPFILGINETFHBIBERZE (X x5, n=3)

Tab.5 Effect of lyoprotectant ratio on the redispersibility of freeze-dried powder (x +s, n=3)

R FbE A HW GV ERAE/nm PDI
25 X R FRE 0, BT RS 832.4 +6.8 0.487 +0.079
1:4 TV E IR SR 2 412.3 £4.2 0.378 0. 089
2:3 BN Tl , AN, RS A BT 367.2 £3.7 0.321 +0. 092
1:1 Bt 2L, RkG, D 316.9 £3.5 0.289 +0. 065
3:2 IR, ANIRIE , B, T — , Wi sl i 239.7 £2.1 0.193 +0.032
4:1 BN AL, DR 458.5 5.9 0.357 £0.045
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0.8 mL F 10 mL &3+, M 70% Z8E% 1 mL, #
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Fig. 4 Dissolution curves for freeze-dried powder and

physical mixture
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Preparation of thermo-sensitive diammonium glycyrrhizinate binary liposome gel
and the in vitro drug-release behaviors

XUE Jing, GAO Yuan, WANG Xin-lei, LIU Fang, = HAO Bao-hua”
(College of Life Sciences, Northwest University, Xi’ an 710069, China)

ABSTRACT: AIM To prepare thermo-sensitive diammonium glycyrrhizinate binary liposome gel and to evaluate
the in vitro drug-release behaviors. METHODS Cold dissolution method was adopted in the preparation of gel.
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