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Optimization for preparation technology of baicalin-phospholipid complex in situ
nasal gel by central composite design-response surface method
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Abstract: Objective To optimize the preparation technology of baicalin-phospholipids complex (BPC) in situ nasal gel. Methods
Key factors affecting the preparation technology of BPC in sifu nasal gel, Poloxamer407 (P407), Poloxamer188 (P188), and
polyethylene glycol 6000 (PEG 6000) were studied using central composite design-response surface method (CCD-RSM) with
gelation temperature as evaluation index. The correlation between preparation technology parameters and gelation temperature was
analyzed to establish relative equation of preparation technology parameters and gelation temperature and the best preparation
technology parameters using multivariate mathematical statistical moment model. Results BPC (1.0 g) was dissolved in 0.1%
triethylamine solution, then P407 (18 g), P188 (6 g), PEG 6000 (1 g), glucose (5 g), BKC (0.02 g), and deionized water were added to
reach 100 g. The mixture was uniformly dispersed in ice bath (4 C) under magnetic stirring and then was stored at 4 C in
refrigerator for more than 24 h until polymer was fully dissolved and clear solution was obtained. Conclusion The preparation
technology of BPC in situ nasal gel by CCD-RSM is stable and suitable for industry.
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Table 1 Design and results of CCD-RSM test

R &K JBEEE /1 °C
K5 P407/ P188/ PEG 6000/ Syl il

% % % 1 N
17.69 (—1) 2.536 (—1) 0.423(—1) 272 276

—

2 2231(1)  2.536(—1) 0423 (—1) 142 129
317.69 (—1) 9464 (1) 0423 (=1) 324 315
4 2231(1) 9.464(1) 0423(-1) 180 187
5 17.69 (—1) 2.536(—1) 1.577(1) 339 329
6 2231(1) 2536(—1) 1.577(1) 144 150
7 17.69(—1) 9.464(1) 1577(1) 347 357
8 2231(1) 9464(1) 1.577(1) 205 197
9 16(—1.732) 6(0) 1(0) 405 40.6
10 24(1.732) 6(0) 1 (0) 138 14.1
11 20(0) 0(—1.732) 1(0) 154 16.0
12 20(0) 12 (1.732) 1(0) 235 234
13 20(0) 6 (0) 0(-1.732) 226 230
14 20(0) 6 (0) 2(1.732) 285 285
15 20 (0) 6 (0) 1(0) 255 257
16 20(0) 6 (0) 1 (0) 259 257
17 20(0) 6 (0) 1 (0) 258  25.7
18 20 (0) 6 (0) 1(0) 256 25.7
19 20 (0) 6 (0) 1(0) 255 257
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Table 2 Significance calibration of second-order

regression model coefficient

TERE PO HEE  FE BENE
Y 1 002.09 9 146.69  P<<0.000 1
A 823.08 1 108441 P<0.0001
B 63.98 1 8430 P<<0.000 1
C 34.23 1 4521 P<0.000 1
AB 1.90 1 250 P=0.1480
AC 4.96 1 6.54 P=0.0309
BC 0.55 1 0.73 P=0.4162
A? 476 1 627 P=0.0336
B’ 59.58 1 78.50  P<<0.000 1
c? 0.018 148 1 0.021 P=0.889 1
7 6.83 9

RS 0.13 4

BMATS1008.92 18
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TE 18%~20%, A7t H b [ ) ef Aok 1 K
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24 WEARRIERE

Fo IR R AR Ak L B A A i, 0 sz 2
EHEIR R, SRR 3. LI v e vkt B 1 sz
AR AT 50, o b, =i, ikl



¢ %% Chinese Traditional and Herbal Drugs 3£ 43 % 25 6 #i 2012 6 A « 1095 *

24.00.0
12.0 2.0 2.0
A-II B-II C-TI
9.0 1.54 1.5
(=3 (=3
o S S
o0 el =] |
= 6.0 -1 o 1.0 % o 1.0
= =
3.0+ 0.5 0.5
0.0 T + T 0.0 T + T 0.0 i T T
16.0 18.0 20.0 22.0 24.0 16.0 18.0 20.0 22.0 24.0 0.0 3.0 6.0 9.0 12.0
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Bl 1 P407 5 P188 (A, PEG 6000 1%). P407 5 PEG 6000 (B, P188 6%) X P188 55 PEG 6000 (C, P407 18%)
ZEAFARENERE (1) MERLE 1)
Fig. 1 Response surfaces (I) and contour plots (II) of interactions between P407 and P188 (A, PEG 6000 1%),
P407 and PEG 6000 (B, P188 6%), and P188 and PEG 6000 (C, P407 18%)
3 MURKEALTT RS NIES FRME b Ak B A FEE R IR A, MBI F) S AT A
Table 3 Comparison on actual and predicted values EH, LA T RE 605 I Hh P sz
of prescription within optimized region 2.5 SERILEBIET L
H’Eiﬁ/ﬁn)ﬁ/@ [,‘7\“ \ ~ N s % 'H‘L‘/\, =75 7N
K5 P407-P188-PEG 6000 — %*&ETEE 32734 € *EE& : ﬁ?ﬁ?ﬁ‘
LIV LIS R S 1 ERR, i LU S A AT 5 b DT 34T
1 17: 211 322 32.5 BAFHULI TR, W& 4.
2 17: 3:1 33.8 34.7 2.6 IIERI
3 18: 5:1 32.1 35.4 A IR Wi e T E S5, B4 5l
4 18: 6:1 32.7 32.1 e 3 HelR, &R ARG 5 R K 5. 1)
5 18: 7:1 33.1 326 WL, S E e ERhn S TG 2 SN, RZEBIE 2%
6 18: 8°1 330 324 DLW o SRS 4 SRR, P407-P188-PEG 6000 LL
I‘\ : : | 5 ’“ H (EhuN "e_'/n K3 ¥
; 18 91 327 318 G120 18 26 0 1 W fgehs, Ui I RLACS A6 (10 W 1T 74
8 1811011 30 315 R4 R
9 18: 212 32.6 36.5 Table 4 Optimization of adjuvant ratio
10 18:12:2 329 30.6 [ /C
WIS P407-P188-PEG 6000 - -
11 19: 6:2 325 31.7 WE  sediE
12 19: 7:2 32.7 31.4 1 17:2:1 322 32.5
13 19: 8:2 32.7 31.0 2 18:6:1 32.7 32.1
14 19: 9:2 32.3 31.2 3 18:7:1 33.1 32.6
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Table 5 Verification test (X *s, n=3)

RIS P407-P188-PEG 6000 JEHR)S /°C RSD/%

1 17:2101 329+04 1.09
2 18:6:1 32.240.1 0.18
3 18:7:1 33.1£0.5 1.36
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