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Preparation of Angelica-Cinnamomum self-microemulsion drug delivery system based on the concept of
“unification of drugs and excipients”
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ABSTRACT OBJECTIVE To prepare Angelica-Cinnamomum (Angelica sinensis-Cinnamomum cassia) self-microemulsion drug
delivery system (AC-SMEDDS), and to optimize its formulation and characterize its preparation. METHODS Using Angelica-
Cinnamomum mixed volatile oil as oil phase and model drug, on the basis of selecting emulsifier and co-emulsifier and the
optimization of their mass ratio range, the formulation was optimized with central composite design-response surface methodology
using the ratio of oil phase (Angelica-Cinnamomum mixed volatile oil) , mass ratio of emulsifier and co-emulsifier as factors, the
comprehensive score of volatile oil content, particle size and emulsifying time as index. Morphology, particle size, drug loading,
entrapped efficiency and stability of optimized AC-SMEDDS were characterized. RESULTS The optimum formulation of
AC-SMEDDS contained the ratio of oil phase was 30%, and the mass ratio of emulsifier (EL-40) and co-emulsifier (ethanol) was
9: 1. Results of validation tests showed that the average particle size of AC-SMEDDS was (148.33 +1.53) nm, and emulsifying
time was (18.44%0.11) s. The comprehensive score was 0.68, relative deviation of which from the predicted value (0.70) was
2.86%. AC-SMEDDS prepared by optimal formulation was faint yellow, uniform and transparent liquid, and spherical particals
with translucent edge were observed under transmission electron microscope. Calculated by ligustilide and cinnamaldehyde, the drug
loading was (7.58+0.03) and (4.17+0.01) mg/g, and entrapped efficiency was (93.25+0.01)% and (88.89+0.02)% |,

respectively. No stratification or precipitation occurred after
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days at 4 and 25 °C . The contents of ligustilide and
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its formulation is optimized. The stability of the preparation is good.

KEYWORDS unification of drugs and excipients; Angelica-Cinnamomum self-microemulsion drug delivery system; formulation

optimization; central composite design-response surface methodology
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090000001100) ) [ it Y1 & Ak Ak TA PR vl 5 S AL EE R
TH 2R 40 (40) fiik (CO-40, it 5 089618007420) 2K 4
400 (PEG400, 41t5- 089790003160 ¥4 [ 1L A 1122
b TRHE AT B T A 06 40 S Ak BRI (RH-40, 41t
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H o ERRETRL, B FEM R 3R, R (R D) IR,
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TEZED 2022455 33 4 181

F1 PHEEAERMEARBRFHBHEE (xLs,
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EL-40 5324004 2141002
TW-80 4194002 1774001
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PG 3904001 0.75£001
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IR A HE K I %% VIRER S48 K/ %
C. AR A HE & I/ TW-80/ 2 T D. AR A5 % h/ TW-80/PEG400

1 AREERR=THEE
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W (B) W E , DFIRLAR (V) 5 & & it (RIE &
1M 7E AC-SMEDDS H iy i & A 73 0, Yo) (FLARIS E] (Y5)
SRR FR", SR 0 & A - AL T (central composite
design-response surface methodology , CCD )44k Ak 77,
BARHFZR S5ACE W 2, R FZR G i b sl Wise B
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FEPRHEATIH — LA B PR AR I — (B (Y1) = (200—
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Y1)/200, #5098 (Vo) = Yo/31, LA ] Y
H—1H (Ya) = (30— Y2)/30 (X H, &5 B30k Y~ Y, 5K
W e RAH 2 BURE J5 AR ) 5 B B R G114 (1)
Y="Y,,X0.29+ Y2 X 0.574 ¥4, X 0.14, Vil K F7m 4b J5 41
BARERARN, SERLE 3,

#z2 AC-SMEDDS A FMHUHIEESKE

*F A% Bl(gy) S A% Bl(gle)
~1414 20,00 15:2 | 2939 439:50
-1 2161 193:25 1414 3100 9:1

0 25,50 33:4

#*3 AC-SMEDDS &AM HIZWIHITELER
5 4 B T/m T4/% Ts Y

1 -1 -1 89.0 216 162 0621
2 | -1 149.6 294 255 0634
3 -1 | 847 256 B3 0670
4

5

6

7

8

9

1 1 1364 294 203 0.678
—1414 0 7.5 200 8.8 0.653
1414 0 1512 310 243 0.667
0 —1414 1313 255 256 0.589
1414 105.4 2.5 195 0.635
0 1285 2.5 22 0.609
1288 255 204 0.617
1217 255 25 0.614
129.1 2.5 20 0.609

0
0
10 0
0
0
0 1309 2.5 205 0.613
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Wl )3 )5 7 Y=0.610+0.005440.023B—0.0014B+
0.0264°+0.007B", [FIA, X} HHEAT 7 25 70 #r , 45 51 (3
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K J Design-Expert 8.0.6 # 4 3K fif ik — 70 ik 7
AR O 1Y Fe LAk T SR o HE 29.39% , FLAK
SRR L 439:50, R E Tl A= F=s2br , At
FE AN e Ak 7 R i A i L 30% , FLAK R (EL-40)
S AR (2B R b 9: 1, $Ib A7l 4 34t
AC-SMEDDS,, A5V 344 1 5 18 30% , ~F- ¥ Rids
(148.33 +1.53)nm, FLALAFA] A7 (18.44 £ 0.11)s; 3HLAE A
M 25 45 P4 o 0.68, 5 Tt (0.70) (4 AR X 152 25 K
2.86% , $&/RZAL T ATAT .

2.7 AC-SMEDDS fJ R EEH

2.7.1 AMWAITEOWIE S WSS $#2.67 TN s pukb J5 i
% AC-SMEDDS, WLE HAMRFIHORIE & . 45 R 8w,
AC-SMEDD W% 8 (o {4 , i 288 , 2457 805 i sl
PEGF (I 3A) s MUK AR R, TS Ll 2 2 i IR, 3
A, AR IE G FLOG (B 3B) s b 3R L IR B 1)
1 FH 2% BERSTR S W G B T A ST LT USR]
AR R h 2B BRI, JORG % (1813C) o

, @ @20g O~ @ 7geTRe"
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A.AC-SMEDDS#MI  B. LI AN C. AC-SMEDDS #UIE A
3  AC-SMEDDS RPN AN ALAS

2.7.2 FAEAMERNE B A T T
AC-SMEDDS 0.1 g, HZJEE ST 2 mL it i, #%42.37
“2.A7THUR Jy vk AR YR RE R A B AR
B2 o« B2 = AT A P e (R B ) 1 Jo A
(mg) /i e 5T & (g) 53 B ik AC-SMEDDS 0.1 g,
FKERT 2 mL B, LL 10 000 r/min 250> 5 min, BL
i 0.4 mL, O 45T 2 mL &, #% “2.37
“2.47 TR kI FL A Y R R Y i
A3 A R = GlCrL i A 1 S A P g (o B 1 )
14 ot /L R B 3 5 R A AR T (B R 1)
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DL A AS N R L RE B2 B 1, AC-SMEDDS 1 35 25 & 4
(7.58+0.03) | (4.17+0.01) mg/g, I & K K (93.25+
0.01)%.(88.89 +0.02)%.
2.7.3  FRBEATEOSRLAR 52 m U A AL 7 BT il i
AC-SMEDDS 0.1 g, 43 5l il /K #i % 50, 100,200 1% , it fig
AT, ORI A A A e ki As , E 3 IR 45
I AR RERE AL RS 48R 0E T (149.01 £+ 1.03)nm,
274 REMHE ()BEOREESER  BUL ML
75 5 AC-SMEDDS 0.1 g, Ml 57K , B4 10 000 r/min
B0 5 min, PLid AR, R LU ST AT H o (2) P12
FaE PE% 58 B R B AL Ak J5 v il () AC-SMEDDS i i,
3T 4,25 CCEERAE, BT 0.1.3.5.7 KEFLL
10 000 r/min Z5.0> 5 min, WEHPIMARIFHEZ“2.372.47 50
5 I e A T R R i RRRE A E A
FE 3, SRR, TE4E25 CCRAE 7 d N, & RES
S EAS) TR TR B IR, B0 R DL TCE S A
AN TR HE R B A 4 ) O (7.58 £0.91) L (4.17 £
1.14)mg/g.
3 itig

B N B R R R T REAR A & K B R T
RAEFA B FE LR85, ¥ W5 & 4 AC-SMEDDS
B FE b 10 AT A T B B TRIR A BT i . B R A
R E BT, I UE K 78 SR IRIE SR I AT ATk
AT RIS 2.1 W o AT R BUR B IR A 4 & T
3K, MASHEBCR () RSD A 0.88% , i AS TR H: e B
19 RSD 43 511K 0.71% . 0.56% , 48 75 /K 28 S 26 1 e ka
FE AT

TEHEIE A AR L2 ] #5 SMEDDS (1) G # . 24
FHCEL T AR R AR LA ROCR T, H2R K R
AL e 1 FL AR T A R TR B AR PR 2 T
BAE TS50 R 430 25 58 T IR A #5 % T 5 55 i RH-
40 EL-40 , TW-80,CO-40 . Z [ .PEG400 . PG . H il &
Je PR ZARAS G5 R R A EEIR A 7 A T A H P
VAR BRI, WCREIZ RN R

FEICIERT b ARS8 LAV RE TR G 442 2 ik S i AR TS
RIZG) , Fe T ik — "B 4 T AC-SMEDDS, Jf:
XeF HA Ty HEAT T ARAL - 1 G, 8 0 A A
=TT 0 1 LR (BL-40) FnBh AL ( 2./ , 3%
P BT LA A AR T R R 15:2~9: 1, Hyk, LA
A b FLAE TR 5 B LA BT Lo R L L SMEDDS
Foe PRV H B R b (& A i kA (LA E)) i
LEA VR MFERR R F CCD kAt fb 5 H e e b I A
A T 30% FLAL S B LA B T 9: 1 e , X%
B LAk J7 BT il AC-SMEDDS ()i s A T 0125 -, 45 5%
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WoR, ABEA R R R BT, FLEk 2 4 4300 Ry (7.58 £
0.03) . (4.17+0.01) mg/g, {3 5 K H (93.25+0.01)% .
(88.89+0.02)% , H A M f2 e 1 R4F . (H i FHfE A
R, T il AC-SMEDDS 4 Jii i i 56 A 3 A e Pk 1
RS E.
25 BTk AR i il £ T AC-SMEDDS Il ik
T ATy B R e R AT
S 3k
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