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Optimized preparation of Silymarin Dropping Pill by a central
composite design-response surface methed
CHEN Wei!, XIA Hong®, WU Wei’
(1. Shanghai Drug and Medical Equipment Evaluation Center, Shanghai 200021, China;
2. School of Pharmacy, Fudan University, Shanghai 200032, China)

Abstract: Objective Using solid dispersion technique to prepare Silymarin Dropping Pill to accelerate
dissolution and to improve bioavailability. A central composite design-response surface method was
employed to select the optimum formulations. Methods Independent variables were Poloxamer 188
content and silymarin content, while dependent variables were disintegrating time and percent of silymarin
dissoluted at a definite time. Linear, two and three order quadratic models were used to estimate the
relationship between independent and dependent variables. Response surfaces were delineated according to
best-fit mathematic models and optimum formulations were selected there from. Prediction was carried out
through comparing the observed and predicted values. Results Three order quadratic equation was the
best-fitted mathematic models to describe the relationship between dependent and independent variables,
with a regression coefficient of 0. 998. Bias between observed and predicted values of disintegrating time
and dissolution percentage of optimum formulation dropping pill were negligible, indicating the high
predictability of the fit models. Percent dissolution of Silymarin Dropping Pill at 60 min was 19 times as
that of conventional tablets. Conclusion  Dissolution speed of silymarin can be effectively improved
through incorporating into dropping pills. It shows that the optimum mathematic model is highly
predictive. The central composite design-response surface method can be fairly used in formulation
screening.

Key words: silymarin; dropping pill; solid dispersion; central composite design (CCD); response

surface method (RSM)
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Table 1 Central composite design and results

RE RiEH BHE/ % B

X1 Xz X; Xz Smin 10 min 60 min  [B/s
+1 +1 0.2295 0.8500 31.94 58.94 75.98 277
+1 -1 0.2295 0.1500  29.79 47.15 61.32 288
-1 +1 0.1234 0.8500  40.66 73.22 93.04 298
-1 -1 0.1234 0.1500  42.35 58.65 68.12 242
1.414 0 0.2500 0.5000  31.33 47.45 60.09 228
—1.414 0 0.1000 0.5000 45.01 71.40 82.87 168
0 1.414 0.1800 1.0000  33.88 60.99 76.02 283
0 ~1.414  0.1800 0.0000 42.78 61.14 6846 243
0 0 0.1800 0.5000  45.41 72.10 84.99 276
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Fig. 1 Response surface of dissolution at 10 min

to silymarin and Poloxamer 188 content
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Table 2 Three order quadratic estimation results of disintegrating time, 5, 10, and 60 min

dissolution to silymarin and Poloxamer 188 content

Bo B, B,

Bs

B, Bs Bs B,

i #AT 18] (DT) :r=0. 831, DT=—14. 498 2442 937. 508 6 X;—398.932 3 X,—7 686. 380 4 X}-+478. 459 36 X5+2 963. 858 X, X;—
3947.47 94 X¥X,—2 472. 876 4 X, X}

it —14.498 2 2 937.509 —398.932 —7 686. 38 478. 459 2 963. 83 —3 947. 48 —2472.88
R 847.789 1 9 512. 384 1 894. 879 26 597.68 1 291.58 17 641.73 45 913. 62 6 955.78
t —0.0171 0.309 0 —0.211 —0.290 —0.370 0.170 —0.090 -0. 360
P 0.989 1 0. 809 0. 868 0. 82 0.774 0. 89 0.95 0.78

5 min ¥ i F (Ds): r=0.985, Ds

~—40.750 686+1 117. 866 5 X, +108.155 26 X, —3 599. 946 4 X?—23.259 18 X§—1 109. 12 XyXz+

3.563.546 6 X#X;—63. 629 82 X;X}

fhiiHA —40.750 7 1117.867 108.155 3 —3599.95
R 43.238 5 485.146 96. 641 7 1 356.52
¢ —0.942 5 2.304 1.1191 —2.65
P 0.518 9 0.261 0.464 2 0.23

—23.259 2 —1109.12 3 563. 547 —63.629 8
65.872 5 899.75 2 341. 664 354.755 2
—0.3631 —1.23 1.522 —0.179 4
0.783 9 0. 43 0. 37 0.887 0

10 min % i B (Dyo) : 7=0. 998, Djo=—116. 861+2.139. 91 X;+314.185 2 X,—6 315. 65 Xt —104. 457 X§—2 711. 91 X, X, + 6 832. 933

X$X2+302. 044 3 X1 X3

fhiHE —116. 861 2 139.91 314.185 2 —3 315. 65
AR 21.55 241.794 48.165 6 676. 08
¢ —5.423 8.85 6.523 —9.34
P 0.116 0.072 0.096 8 0.07

—104. 457 —2711.91 6 832.933 302.044 3

32. 83 448. 43 1167.07 176. 807 7

—3.182 —6. 05 5. 855 1.708 3
0.194 0.1 0.108 0. 337 14

60 min % B (Deo) : r=0. 992, Dgo=—124.301-+2 278. 494 X;+360. 404 1 X,—6 560. 71 X§—105. 714 X3—3 056. 72 X,Xo+7 574. 957

X#X;+304. 612 3 X!'X3

i —124. 301 2 278.494 360.404 1 —6 560.71
PRiEE 50. 029 561. 338 111. 819 3 1 569.56
r —2. 485 4. 059 3.2231 —4.18
P 0. 244 0. 154 0.191 5 0.15

—105. 714 3 056. 72 7 574. 957 304.612 3
73.218 1 041. 06 2 709.424 410. 469 8
—1.387 —2.94 2.796 0.742 1
0. 398 0. 21 0. 219 0.593 6

N
0.10

Xu
2 10 min & H B Xk ¢ %) E 1 Poloxamer 188
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Fig. 2 Topography of dissolution at 10 min
to silymarin and Poloxamer 188 content
®3 ELRNESIAENRE

Table 3 Bias between predicted and observed values

ERER Van \ET WE/%
KA st | /s 275 282 2.25
5 min B E/ % 45.23 45. 77 1.20
10 min W H /% 75. 84 71. 48 —5.70
60 min ¥ 4/ % 91.08 86. 06 —5.51
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Comparison of dissolution curves of Silymarin
Dropping Pill, powder, and tablet
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Relative bioavailability of Ophiopogon japonicus saponin enteric microsphere in rats
SHEN Lan!, XU De-sheng', FENG Yi', JIANG Ling-hai', LIU Yu-min®, LAI Yi-jian?
(1. Shanghai University of Trditional Chinese Medicine, Shanghai 201203, China; 2. Center of Analysis and
Measurement, Shanghai Jiao Tong University, Shanghai 200030, China)

Abstract: Objective

To study the relative bioavailability after ig rats with Ophiopogon japonicus

saponin enteric microsphere in single-dose so as to give directly preparation quality evaluation. Methods
Establishing the analysis method of HPLC-MS and dealing with the blood sample by solid phase
extraction. Determining the diosgenin concentration in plasma after ig Ophiopogon japonicas saponin

_ enteric microsphere and the suspension as comparison in single-dose, and calculating pharmacokinetic

parameters and relative bioavailability. Results

Craxs fmaxs and AUC,,, were (637.81%17.23) ng/mL,
(4.040.0) h, and 7 840.01 + 412. 03, respectively. Conclusion

The characteristics of absorption,

distribution, and elimination are resembled in rats between two preparations by ig in single-dose. The

pharmacokinetic parameters are also identical. The relative bioavailability is (91. 104 3. 44) %.
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