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Preparation of Sinomenine Microemulsion by D-Optimal Mixture Design and Evaluation of Its Pharmacodynamics
GAO Qin, CHEN Nan, JIA Letong, WANG Jie, CHEN Jing, YANG Yuwei, LYU Zhiyang
(Hanlin College, Nanjing University of Chinese Medicine, Taizhou 225300, China)

ABSTRACT: OBJECTIVE To optimize the preparation process of sinomenine microemulsion and evaluate its pharmacodynamics.
METHODS HPLC method for sinomenine content determination was established, and sinomenine microemulsion prescription was in-
itially screened by solubility test and pseudo-ternary phase diagram. D-optimal mixing experimental design method was used to optimize
sinomenine microemulsion prescription with particle size and drug load as investigation indexes, and its particle size, drug load and sta-
bility were evaluated. Transdermal absorption was investigated by transdermal test in vitro, and the anti-inflammatory effect was evalua-
ted by ear swelling test. RESULTS With methanol: 0. 1% phosphoric acid (40 : 60) as the mobile phase, the detection wavelength
was 262 nm, and the method was suitable for the determination of sinomenine. The optimal formula of microemulsion was obtained as
castor oil (7.0% ), PEG40 hydrogenated castor oil/anhydrous ethanol (69.0% ) , the optimal Km value was 3:1, and distilled water
(24.0%). The average particle size of the microemulsion was 18. 76 nm, the PDI was 0. 072 and the drug loading was 5.225%. The
cumulative permeability of 1. 0% sinomenine microemulsion at 12 h was 1. 223 4 pg - ecm™”, and the steady permeability rate was
0.0649 wg - cm™” + h™', which was better than sinomenine solution. The inhibitory rate of sinomenine microemulsion was 65. 07%
which was similar to dexamethasone. CONCLUSION The preparation of sinomenine microemulsion has the advantages of stable
process, high drug loading, good transdermal absorption and anti-inflammatory effect, which can provide reference for the development
of sinomenine transdermal drug delivery preparation.
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DSE 1R IE TR RO H N H RS % 45
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Table 1 Solubility of sinomenine in excipients

WL A FHIES RREE/ (mg - g7™")
R 0.450 4
THAH TR 0.059 7
TR 2B 0.003 8
FILELEE 80 1.109 7
FLAEF F1LELES 20 1.075 7
PEG40 S AL B FRIM 1.8154
= JooK 2.1 3.4775
3L 1,2-TH 2.928 7
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FUALH, JooK Z B B FLALTRI R, Befhs A2 PRI L
RS LR R IR 3,
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Table 2 Emulsification grade classification
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R, AP S L EANE TR R
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Table 3 Experimental results of sinomenine microemulsion excipient compatibility
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Fig.1 The pseudo-ternary phase diagrams

x4 D-HRMLBMHGITRLER (x+5, n=3)
Table 4 D-optimal mixture design and results(x+s, n=3)

e X,/ % X,/ % X,/ % Y/nm 7/ % LAY M
1 28.5 31.5 40.0 115.25 6. 128 140
2 43.3 26. 1 30.6 137.50 4. 007 100
3 7.0 69.0 24.0 18. 86 5.225 170
4 69.5 10.0 20.5 180. 73 0. 040 30
5 62.8 26. 1 11. 1 192.03 0. 143 20
6 7.0 53.0 40.0 125.25 4. 459 100
7 89.0 10.0 1.0 122. 83 0.114 50
8 7.0 61.0 32.0 28.24 3.460 140
9 21.8 47.6 30.6 78.13 1.418 90
10 50.0 10.0 40.0 95.38 7. 446 160
11 36.6 41.2 21.2 115.10 2.350 90
12 30.0 69.0 1.0 54.06 3. 056 130
13 21.8 55.6 22.6 38.28 5.241 160
14 18.5 69.0 12.5 40. 55 2.510 130
15 33.3 55.6 1.1 56.95 4.403 140
16 59.5 39.5 1.0 147.90 0.591 40

HRE TR B KN AT PR 4), Rk AR 1Y
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ML I 2, G5 RIL3R 4,
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XPER 4 iy 16 2R B BHE E AT 4 A, g ST ] U AR
R RRERAR (YY), 8B (Z2) UL RS T
(M) 52

Y=192. 5X,-5. 7X,+135X,( P=0. 002, R*>0. 99)
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(P=0.005,R*>0. 99)
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533. 04X2X2-1674. 38X X2X,+
195. 3X2X3( P<0. 05,R*>0. 99)

MAF-EpRAE (Y) A 25 (2) By [81E J7 F a) LA

P P ERLAR 2 i DL R 2R TS 1) [T AR [
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D7 853K B F
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X, BINES 25 A VEAr 3 24 X, LGB et 254
VR S35 D/ N B R B 3 ATV, 24 X,
e BN ZRA DA, 25 X, A ELFIE s, 2%
LS N IR 4 ATLUE Y X, L
KIS EEE VR e/ D G, 249 X5 59 He g
AR RN, MR G = T LUE 0N
X, ML, 3 S48 X, , X, B He T LR 28 A R
5o ARAE AR 3 A H 2%l LR AR i ml 17 1
e Zn] AR B AR T7 R 7. 0% BRI, 69. 0% 1R &
FLALF (H P 3% 51. 75% PEG40 A Ak B kIl AN
17.25%TC/K LB ) LA Je 24. 0% B 78I K
2.4 THHEWGCELAY BT R TR
2.4.1 RIS KGR IR 5 G 1Y) 7 T BRI L
0.5 mL T 5 mL #5004 Hr BRI IE 2t 88 4l 7K 7 R
—EEE,30 °C FHA 5 min, i 9K SGHEFT
KL FE oy A W, O B B FL BE R T R 2R
18.76 nm,PDI 4 0. 072 K2 /A5 WA 5,
2.4.2 RUETEEEE  BUH BEUUILAE M E B0
HF1F 3000 r + min~' FE T B 10 min, To53)2 B
o KEEPREUE BEIAEL , % 5 T IOMIf & ik
B30 d, 00T 0.1.3.5.10,15 .30 REUER I,
HAMRMEAR R4, R )2, 259 & oW R 284k
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Fig.2 The effect of the ratio of X, and X,
on the comprehensive score
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sinomenine microemulsion
2.4.3 WARPE K WHOH HEGTL 1 mL,
I ZE& 48 K i B 10 4%, 8 75 60 i 2 2, 0
0.45 pm JEME 322, 1. 17 BTk (@i 5 -, ic 5%

B PR 2R 2024 4F 4 5 40 5 4 1Y)

VRO SRR 2 5 5.225%
2.5 BB
2.5.1 BIREREIS  KEMBREEE, Wikt
B, B H TO A B Wk, 25 6% B T g D 2 2R Il
B AR e T, B TR A K B
T-4 CORFRAEEH
2.5.2 BESIRITEE R R K E TR RO
PeE b, ol I A BCE B 7 LU pH6. 8 1Y
WRRRZE whih | HE R, E IR /K IR T 2 32 °C L, 4
W AEAM I 1.0 g B9 1% 75 HERUK B 1%
HHEEL (n=3) , Y5 i A e B AR B R 1, 43
MF0.5.1.2.4.6.8.10.12 h Bk 1 mL7* | Ff iR
S0 N N A s Rl S I 2/ R = S D
0.45 wm MTEALIEARE L U8, 4% 18 2. 1 T &S 7
THEBRR P e U 1) i S5 1, U T TR 1 % e, R
o3 (1) TH IR A B R] e A B A7 i A BR R A
(Q,pg-em™),

n—1

Q,=(Vy # C,+XC % Vy)/A

i=1

Hrb vy, AEBORARTR; vy, 8 B U I A
FBUA R IRARGE B HIFL(2. 2 em®) 5C, N5 n A
WORE s AR A 25 MR E (pg - mL™") 5 C, N (i<
n=1) MBS P25 VREE (g - mL7™")  LARSH] ¢ K
BEARRR, Q, MHARFRER, XTI ATtk a3, 3K
RHERFAAREBEEE J (pg - em™ - h7™),
AR AI Lk 5 Kl 6,

SR EE R R 1% T e K W S 1% 1 T
MA 12 h EHRBERE S R 1003 1,
1.223 4 pg - em™, FREBEBH 551 0. 046 0
0.064 9 pg - em™ « h™', 1% HEMMTIL 12 h 2
BERNB BRI ET 1% RS R, 7T L
T R IACFL BAB 1Y 2 27 e

(1)

K5 FERESEREIMNERBREHLLE (n=3)

Table 5 Comparison of transdermal absorption of sinomenine systems in vitro (n=3)

& [T 5 R Qn/(pg =« em™) J/(pg+em™ - h™")
1% 15 HETK 5 T 0=0. 046 0t+0. 4516 0.983 2 1. 003 10. 004 8 0.046 0
1% B FL 0 =0. 064 9:+0. 450 9 0.9955 1.223 4+0.019 5 0.064 9
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Fig. 6 Osmotic kinetic curves of sinomenine

1RV B AL A (0.5 g - kg™, 2.0 g - kg™ ) FNI
B X B 20 (B ZEOKFAZEL,0. 005 g + kg™') , Hi MR I
WA AR/ ERRIR S 25, B K 3 IR, 4L 4 d, 5
4 REGZ51 h e SSRGS T R,
10.05 mL,45 min J5¥/NFUBRSHEAL ST, 55 XL
B HEARN 7 mm FT LK SCEAH [FF 407 4T F 5
A e, AR 2) i ESAMIKE, ha
X (3) R ApARS A (4) R HIR, WE
6,

i f B = A o — 2 B (2)
 Indifferent systems WolikoR = (Wl /2 H ) X 100% (3)
2.6 HKkscs I = (BRI A - 25 2L ) /
VEE ICR MEME/NER 40 H BEHLSY M 5 41, B4 HERIZH i K 2 x 100% (4)
8 H, Al Ry as Rt R RERUZH (25 FELAL) AR
Fx6 BFEBMAN_BRMABUNREMAKKIZIG(xts, n=8)
Table 6 Effect of sinomenine microemulsion on xylene induced ear swelling in mice(x+s, n=8)
2059 R/ (g - kg™h) Ji i B/ mg i i 22/ % %%
EHA — 0 0 —
HIRIZH — 43.8+1.8 99. 54 —
HhZEK A 0. 005 16.6+1.3%" 25.70 74.18
Rk Bl 0. 500 40.0£2.6"" 85. 65 13.95
e VR B TP A 2.000 24.251.17 34.77 65.07

. SRR R, ¢ P<0.05, ¥ P<0.01,

S AE I ARV B | ok B T T O L A B
PEAE % E2H /0 BRCER i K B2 430 k. 40. 0,24, 2,
16.6 mg, H 3 %l 2K 43 51 . 13. 95% ., 65. 07% .,
74.18% , SEIRIGIAA LY , 25 45 25 41 5 i B 44 ol 2
TEE(P<0.01) , T BERR I CFL PT I 2 4m /I U Ao ik
MBI PR TEE, B 945255054 2.0 g - kg™ B
I FEAT IR 65. 07% , 42230 FAPE 25 ) b FEK A A, 5
MR A A Wk 22 5 LR AR 4T
3 itig

flFL R0 Fr L AR B L AR AR ALK A2
T, X2 HLA G I G R T VE N 28 B S8 25 R 1Y)
BARZ BN Tz R, Ho Al AR L Y B A
A e RERRSCEL I Akt Al i A v 4 T 25 58 LA
MR MR 28 B BRI R v e S A OR
TR F IR i ik B e v, M B R L I 2k 2
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