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Optimization of Prepration Process of Apocyni Veneti Folium Sustained-release Dropping Pills by Box-
Behnken Design-response Surface Methodology GUO Hui-ling', GUO San-bao', ZHAO Xiao-juan',
HU Lyu-jiang'*, HU Zhi-fang’, JIANG Lei', WANG Jin-cheng' (1. Jiangxi University of Traditional Chinese
Medicine (TCM) , Nanchang 330004, China; 2. Jiangxi College of TCM, Fuzhou 344000, China)

[ Abstract | Objective: To optimize preparation process of Apocyni Veneti Folium sustained-release
dropping pills for providing a reference for industrial production of this preparation. Method: Sustained-release
dropping pills were prepared by solid dispersion method. On the basis of single factor tests, taking ratio of substrate
to drug, ratio of polyethylene glycol 6000 ( PEG6000) to stearic acid and material temperature as dependent
variables, Box-Behnken design was conducted to optimize prepration process with appearance quality, pill weight
difference and in wvitro release as indexes. Result; Optimal preparation process was as follows: substrate-drug
(6.77:1) ,PEG6000-stearic acid (4.87:1), material temperature of 66 °C. Bias between the observed value and the
predicted value were less than 3. 0% . Conclusion: Box-Behnken surface response design is suitable for optimizing
prepration process of Apocyni Veneti Folium sustained-release dropping pills with good predictability. These prepared
dropping pills have good appearance quality, small weight difference and sustained-release effect.

[ Key words | Apocyni Veneti Folium; sustained-release dropping pills; Box-Behnken surface response
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WP 2 R T B i 111521
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6000 ( PEG6000 ) | fifi Jig i F1 i 1 A7 35 34 W 1 R A
JrAb RN, KA EE K HAh TR 34 43 4l
2 AEEER
2.1 BAIRRT SR LA A B HE PEG6000 Al
R R TR Ay 245 ) AR, R T 948 Tl v o) A [ 4 HICIAR
HERAFR i PEG6000 5] AZE & L, F 7K 70 C 45
il /i Z2 A %P A R S B R RO 2 (3 8 5
i) UM R A S i ACRE iR iR , K
T el LA Rl O 458 0, DAV 47 W5 D v BB R, % — 7 2%
AR T, WSCBRTRE AL, B T UE AR b 4 L R T A VR B
BRI
2.2 GVHEERE S I E R R TR
TR 22 Bk IR 10,7 mg, B T 50 mL R
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F1 FTHEMEREATEITZE Box-Behnken % 5 iR 38 o 47
Table 1

VW o K BOZ O R 0.0,0.5,1.0,2.0,
3.0,4.0 mL, 4518 T 25 mL &84, /K E 6 mL,
T 5% A B2 4R W 1 mL, #8257, & 6 min; fin
10% FEFRER W 1 mL, $25] , JHCE 6 min; fil 4% S5
FRANVE W 10 mL, #2757, T R kb 2 R FR 2 %) 3 4%
AY,HCE 15 min, DLAH R R E 25 A6 IR, F 507 nm
AR 5E WG EE (A) |, DU VR (C) MRS AL bR, A Ry
P\AL AT, F5 1 7 FE A = 16.077C - 0.002 6 (r =
0.999 9) . ATy HE % FE e MR AN B M Y
RSD 435K 1.6% ,3.4% ,2.0% , 5735 i # 9] g %
99.76% ,RSD 2.0% .

2.3 (RAMEEMCE RO O AR 2% R L
6 {7, iAoy 40 Hr, 435I F 2,6,12 h HUFE 6 mL, i )
HD O SRR, 22 0,45 um AL B B UE ), #
2.2 TR J5 5T 507 nm A A EE R

2.4 Box-Behnken iﬁmﬁiﬁﬁ/\ﬁmm VLA W & A
JUHE 2 ORI 4R A 38 i R R A R
(R i 20 ¥ B VR I T R B TR B A R R, A5 AR SR
DAVBAAS £ 05 Ry v BB YA, ¥4 6 WU B3 60 ~ 25 °C (¥4 ik
W bR EE 60 °C L JEEHB 25 °C iR 2% <5% ) , i i 35
demin ™" HE 7 em 375 i AY I AL AN UL BT R B I
Z 2N, ¥ Y% Box-Behnken i 56 % i1 5 B, 1k & &t
J5T 5 25 W) 9 it b ORI BE R PEG6000 55 i i iR
A L BRI R B REE 3 DKF, 55
Gtk -1,0,1, LISLEZES S0 EF2,6,12 h
B 23T REUE (Q,,, Q61 Q1) N HE BHE IR, IR %
He R 25 R 1,

Box-Behnken response surface test analysis of preparation process of Apocyni Veneti Folium sustained-release dropping pills

A B ¢ WEER AT 2 h BIFEEUE 6 h BIRAUE 12 h BIFRE
YU SR PEGE00O-REIRER AMERIESC  (RD/% (RS (03,)/% (Qq1) /% (Q120)/%
1 7:1 4.5:1 80 6.2 2.3 47.29 66. 4 85.85
2 5:1 3:1 70 5.8 2.6 32.64 49.76 63. 86
3 6:1 501 70 4.3 2.5 41. 66 60. 28 72.85
4 6:1 .5:1 70 4.4 2.4 42. 45 59.54 70. 52
5 6:1 3:1 80 6.0 3.4 39.13 58.71 69. 01
6 6:1 6:1 80 6.7 3.6 44. 64 64.78 72. 84
7 6:1 6:1 60 4.6 2.6 43.70 61.54 75. 81
8 7:1 L5011 60 4.9 2.7 45.32 64. 40 76.21
9 5:1 .50 80 6.6 2.5 38.62 57.02 68.51
10 7:1 3:1 70 5.5 3.0 43.54 64. 68 76. 64
11 5:1 6:1 70 5.2 2.8 43. 35 60.17 71.38
12 7:1 6:1 70 4.9 2.6 49.51 68. 81 95.59
13 5:1 .50 60 5.9 2.1 37.96 56. 30 67.32
14 6:1 501 70 4.2 2.6 42.24 58.79 68. 81
15 6:1 3:1 60 5.0 3.2 36.32 52.23 66. 35

TE < A UL Ak AR L [P B S SR OGN B R BN G R ON SR R AR R AT IR AN LR B RO 1 0y 22 5 b
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Fig. 1 Response surface of substrate-drug, PEG6000-stearic acid and material temperature for preparation process of Apocyni Veneti Folium
sustained-release dropping pills
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K ] Design Expert8. 0. 6 it 4% 1 ik
B HCHE AT 1109 2 A1, 45 IR £ O [ U 45 R Y U A
HREA M A R, =4.3 —0.254 - 0. 11B +0.64C +
0. 15AC +0.28BC +0.694% +0.36B> +0.91C*(R* =
0.9439),R, =2.5 +0.0754 = 0.075B + 0. 15C -
0.154AB - 0.2AC + 0.2BC - 0.284° + 0.53B° +
0.17C*(R* =0.911 4),Q,, =42.12 + 4. 144 +
3.7B+ 0.8C - 1.194AB + 0.33AC - 0.47BC +
0.754> = 0.6B> - 0.57C* (R* =0.990 9), Q,, =
59.54 + 5.13A + 3.74B + 1.56C - 1.57AB + 0.32
AC - 0.81BC + 1.524 - 0.2B> - 0.023C* (R* =
0.968 2),Q,,, =70.73 +7.94 +4.97B +1.32C +
2.864AB + 2. 11AC - 1.41BC + 4.81A% + 1.34B° -
1.06C*(R* =0.935 3) , Jr 20 M 36 2, 451 R
TS ARE AU Py AT W 3R 25 S T O 4000 34 TG I 3
e, HoR F k20 7 B G i g R
(R*) ¥ >0.9, 360 0] R FH =k £ 101 5% 72 4 57 8
SRR I I ] T2 A AL I3 2 A BB i 9 R AL Y e A
il T2,
#2 "“RBRE\FBHESN
Table 2 ANOVA for square multiple regression equation

W B AE 5 25 kR SS s MS F P
R, TR 8.96 9 1.00 9.35  0.0120
2 0.53 5 0.11
42 4% 0.51 3 0.17 17.08  0.0558
i 5% 9% 0.02 2 0.01
B 9.50 14
R, H T 2.16 9 0.24 571 0.0347
R 0.21 5 0. 04
2RI 0.19 3 0.06 6.33  0.1394
afi % 2% 0.02 2 0.01
eyl 2.37 14
(U iy 263.09 9 29.23  60.40  0.000 1
%2 2.42 5 0.48
I AT 2.08 3 0. 69 4.15  0.2002
aliin 2% 0.33 2 0.17

Js¥ill 265.51 14
Qs (i 363. 59 9  40.40 16.91 0.

003 1

2% 11.94 5 2.39
Jeq T 10. 83 3 3.61 6.51  0.136 1
afi iR %% 1. 11 2 0.56
J=¥iil 375.53 14

Qi H R 866. 58 9  96.29 8.03 0.0168
1R 59.92 5 11.98

eI 51.70 3 17.23 4.19  0.1986
afi iR 2% 8.22 2 4.11
Jevil 926. 50 14

« 22 .

K H] Design Expert 8. 0. 6 Bt #4705 , 1%
SRS WP L SR E B A RR T 2 R AL
il 8 2RI ) SR A U DX I, X 5 4 i 1 {152 5 H
PR X [E], Ho R, F1 R, BU/NBREE, Q, 5 Q6 Q1 1Y
HFrE 53 %l 45% ,65% , >80% , % Design Expert
8.0.6 Wit it 5, R & T2 A4=677:1,
B=4.87:1,C =66 C, #hbJr il # 3 it , i 45
A2 = (SEIE - FAE ) / S x 100% 1153,
HECAR W AE (R, =4.3%,R,=2.4 4}, 0Q,, =
45.88% ,Q,, =64.30% ,0Q,,, =80.18% ) #47 L. #%,3
UL SEME R, = (4.33 £0.21)% , R, =
(2.37 £0.12) 43, Q,, = (44.98 £ 1.27)%, Q,, =
(65.75 £1.08)% ,0Q,,, = (82.45 +0.80) % , 5 Fi
EHOmESNNO0T7%, -1.3%, —2.0% ,2.3% ,
2. 83% , id W N7 R R AR 0 A R 4
3 iFig

BT LR R T B Ik TR S 25 ) |
TR o 5 S L o Y P & L, A UL o B R R R 22 SR
FE S TR IR FE Y B U LY TR VIR R LR R
W, TS R £, %7 K ] Box-Behnken
ROV TR 25 28 A0 R 2R U)X AR R 1 1) P 58 o
PRI, S 1 B B PR IR TR AL 0 BT SRE I D T AR &, I
T X — SR Y T2 PR R e BE R Y R
R E T K R R AT B R B, R
Box-Behnken N 11 15 % 5 5L i 5 25 W) L | R
J57 5 G e R BT LU BRI B IR J3E ) 25 A JBR - 2 8 i AL
& L2 FE R 45 L A5 I LA U B G LR 25
SN IFREIR BB H .
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