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Preparation and stability of Compound Cheqinggao microemulsion
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Abstract: Objective To optimize the composition of Compound Cheqinggao microemulsion and investigate its stability. Methods
Suitable emulsifier, co-emulsifier, and oil phase were selected by solubility method, and the pseudo ternary phase diagram was drawing
by water titration. Then, the factors with the mass fraction of emulsifier, co-emulsifier, and oil phase as the independent variables, and
the drug loading and particle size as response value, using Box-Behnken design-response surface method to determine the best
prescription ratio and investigate its stability. Results The optimal composition of substrate from Compound Cheqinggao
microemulsion was as follows: 33% of polyoxyethylene hychogenated castor oil (RH40), 16% of polyethylene glycol (PGE400), 16%
of Isopropyl palmitate, and 35% of water. Under these conditions, drug loading was 224.17 mg/mL and the particle size was 56.50 nm.
Compound Cheqinggao microemulsion has good stability at 4 ‘C and 25 ‘C in dark conditions. Conclusion The prepared
microemulsion has good appearance, high drug loading, suitable particle size, and good stability, which could greatly increase the
solubility of Compound Cheqinggao volatile oil.
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SEE H EAREECLIER) (TR IREE=T7),
FEHTHIT MBI, AN A A,
HOR T 8 BRI IR, J7 AR 2 SE IR TR,
TR ERE R MU AR AR AT Rk
W, EHUEEEKMEAHENER. Jig, #
SRR, FEAHIRH Skl b, BRRE3E hnok i
Mg HR e (5-TH); @il &fsssy, arbl
Pemr IR /N IR . IR E 2 W B
FEIT 2 Pl B A& 58 g1 i) I Mk, HlT
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LA B KA JHAH . FLAGTIAN B FL AR B
(1) 25 1) R PR 38D 22 N3l ) R e iR /D10,
KIZTE 10~100 nm, 73-H3%5], BetEIE Mz
R, $Emiae tEIBl RS DI ALE N2
M, R B R A A% B B 25 7, E e
BY, YA R, QPRI kB
YER . SIS EATHAD S EA b, DUAYIE B 4 K
VERZIIERY, VIBEAR NBRE e brit sy, 8t
W BEAS N BELE & AR VA R RE, TR 3GV A5UR
BT A FLATIR B LA, SR FH 2K R v
AU, ety = oA, B S TS B L
ET7 RS, FK FH Box-Behnken #¢11-2500 M V&%t Ak
T AT I8, e e EEAL T IC b, R H AR
PEATHE S, N5 WA 90 35 e Al
1 UESHR

XP-26 1 H, ¥ KF, %fi - Mettler Toledo /A 7] ;
B LC20 G At , HARBEAA;
UPR-11-40 #4{7KHL, PO )10 AR A PR A 7
HH-ZK4 1HiR /K%, KRR AR A A
H3-18K & A B 0L, W R v A 88 & 5 A PR
N Zetasizer OGRIEEAY, TE[E Malvern 2 ;
DF-101S £E# U E IR L 1 FE 2% . SHA-C AYE
K BIRG 2%, WL T AR A R T AE 2w
SHH-1000SD Zj i fa e 58 46 . SHH-1000GD-2
2y REHRIG AR, FIRTT KA SEIRANAR) .

BN IR (LS 111737-201608, Jifi &
TE=98%), TIE A R E R Fi e R
PliE (IPP). WG GER AN (IPM). R Z B
(EO). ¥MFEMRH M =E (GTCC) BT 2%

BT A R AF; FILALEE 80 (Tween-80,
T80). 1,2-P4 —FF#. Hil. 2 4 —fE-400 (PEG400)+
TooK CEE T B RA AR FERZEIR K
o HEH s (Labrasol). — 72, — [ 8 7, KL ik
(Ttanscutol P, TP). JHIREE £ - H e (Labrafil
M 1944 cs, LMD S ERRIH R E 2 IRE (Co-40)
BT 3Em (Rl REAMRAR; RALHR
LRI (RH40) WAT s 220 T HI 5 R AR
BIRATE; MNEEE R (RI=EAS]D, FERAE
wEal, K AREAK.

2 HEEER

2.1 BEANBEEENESENEL

2.1 SRR SRS RS R BE AN P IR 0 R
aidE T EREER T, BRI E S, #1115 10.79
mg/mL FP0f I T, RS BRI 0.8 mL
T 10 mL AR EHR T, AE A IR A

2.1.2  BEHASERPHES BUTE BRI 1 g, I
BEE A% 10 mL BB+, JRE), A 20 min,
0.22 pm JEMEYEE, HUERUEM, BI1S.

213 ik ik A Ultimate AQ-Cis #
(250 mm X 4.6 mm, 5 um); JsNHNHEE-/K (70 :
30); KMV K M 328 nm; AR EA 0.8 mL/min;
BEREAARRCA 10 pL; RN 35 C.

214 EMERFRFH  plREERE “2.1.17 UK
) B A P B ot R R P 457 0.24 041 0.6. 0.8, 1.0.
1.2mL F 10 mL KRt mifi s, A H B AR R 71
IR FE 0T IR R, A e R oo HER
W10 pL, #ERE, %08 “2.1.37 iR OiE & EEAT
R, DA SR AR AL bR (XD, VTR FUE AL
br (V) BEATERYERNA T, 15354 A BR LR M9 )5
FFEN Y=1.7X10° X423 160, r=0.999 9, 4iH %
By, BEAPNBESTE 0.21~1.28 mg/mL £E 1455 & B IF.
2.1.5 FEEEEE KSR “2.1.17 TR R
VL, ESRHERE 6 Ik, MBI, 45 REEAR N
W THIAR RSD {4 0.30%, WX ZEAE 25 F K I .

2.1.6 FREMEIRL SRR “2.1.17 BUR XY
MR “2.1.27 TR S VA S 10 uL, 4
SITE 0. 24 4. 8. 12, 24 h BEREZM T, B WA THIAR,
g5 VT AR ¥ RSD E 43 7114 0.38% 1 0.54%,
XoF Ll VA TRORT K TR VRTE 24 h INFRGE

2.1.7 HEEMERE DS N 171023 FIR TG
B 6 4y, IR “2.1.27 TR A Ed] 4t i
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B8R IS8 171023) 6 13, KA
FEANEER IR 0.15 mg, %M “2.1.27 TR ik
B AT, 2R “2.1.37 T il pE ) s
AT A AT, [FIUCEE N 99.72%~102.43%,
RN 101.74%, RSD N 0.58%, FHiZJ7
PRI ET

22 ELEMEEMALSFIFIL

221 FERMPIHS R T BRI 2
e, i 20 B, AR, RAEIRF CO,
TAAZEIBORAAL, W 2 MUK 779 35 MPa, AR
J£ 55 C, CORFMEN 2 L/imin, ZHUN[H 3 h,
I, BHERM (BFR 047%), B 4 CUkKFERDE
R

222 WAREERIESE KSR T B K
1g, 255 1 mL A, FUHE7). BhFAEFR S,
BTFHERCEY, JWiE30 min, BT 37 CHEIE
PR IR 24 h AL BIEMEFH, L 10 000
r/min &0 15 min, HEEWR 0.5 mL, I EEEE
%10 mL, V&%), 022 um JEME, HXEET, 3k
FE 10 puL, Rl BEAC ]y BRI AR, THEEAEAS [RIHAH
FUTIFN B FLAGT R AR R . S5 R WER 1. 8
TEAREER 52, BB A N BRVA R FEBOR ) TIPML
GTCC 1 LM 1E 41kl #H, RH40. T80 FI Labrasol
VERHIEFLALF, PEG400. To/K ZEEA1 TP 1 4]
BT

2.2.3 HAHMERE DL RH40 AFLLFH], L PEG400
NENFLALF, B FLAL R B FLA TR 1 L (Ko)
T 2 MENREAMT], IRE AT 55 AN [

*1 RAABENEES PHBERE
Table 1 Solubility of ligustilide in different matrixes

el il B8 A R 7 7 /(mgrmL ™)
A IPM 115.80
IPP 6221
GTCC 102.80
EO 77.52
LM 186.03
FLAL ) RHA40 328.08
Co-40 138.42
Labrasol 231.04
T80 288.18
B W=RE 103.15
1,2-74 7 63.70
PEG400 189.83
ToK LB 233.82
TP 167.40

A1 (IPM. LM. GTCC) %M 1:9. 2:8. 317,
4:6.5:5.6:4.7:3,8:2.9: 1 KELHI R
NTFEERIRG Y5, BN R R I 7K E %
TE RSP TE 12 B ATL o DAV VR EH V2 e A% P B P 7
TEARE D OIS A, RS IIKE, Sflih =t
AR, RRE AL X I AN O LS 2 (B
PEZ B ARG, WA REAKE A 5
grs BEGESR LRI, ML 4 N
HEER, WA 3 40 REUR, Wz
P2, N2 AAEBER, 1810 RS
BRHA, 23 1. 2 IPM AR, TR
FLXIR AR B, SMIE R 5 48 GTCC J9iliAH
W, TR XIS, AN R 4 4y, H
FALAT TR A K s LM RmAH RS, il X 4

0.25 ’ 0.25 0.25
RH40-PEG400 (2 1)

RH40-PEG400 (2 : 1)

0.25 0.25 0.75
RH40-PEG400 (2 : 1)

1 FREIEEFRSA=TEE

Fig. 1 Pseudo ternary phase diagram of different oil phases
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224 FAFIRES LLIPM AJMAR, PEG400 A
B, e Kn EA 2, JMAHFIA[EFL AL
(RH40+ T80. Labrasol) VA ALALFIFLIE 1 :
9. 2:8.3:7.4:6.5:5,6:4,7:3,8:2,
911 MLLBIEST, 418 “2.2.37 TN ERAE /K &
FIWTIG S, E KR, SHlth = oMK, E#HF
EHEBAMN . SRLE 2. 4FFN Labrasol
I, GHAARETE IETEIE HINEL, TiEsfth =
JCAIE . RH40 NFLALFINS,  Fraa el DX ek i f s
Ko AN N 5 4 T8O NFLALFINT, A
IR AREN, SPMVES N 4 77 . I, 165 RH40

0.25 0.75
RH40-PEG400 (2 : 1)

R

2.2.5 BhFLAbG RS DLIPM AdhAH, DL RH40 A
FUALF), AAH S A R B AT (PEG400. TG
KR TP) #E Kin N 2 H 4IRS AT, RS
FAH) GAIZME 1 :9.2:8.3:7.4:6.5: 5,
6:4.7:3.8:2.9: 1 MLLENES, $%HE “2.2.3”7
TR ERAE K 2, FIWTIE A S, ekikE, £
Hilth = oM, EFE E B R 3,
PEG400 MITE/K ZEEABIFLATIRT, s sl [X 5
TRRIECR, SPVEGr 351709 5 43 TP B FLAGTRI,
Pt ALIX AN, AN A 4 5y TS
FEAE R Bh AL BTSRRIk, i+
PEG400 £y Bl AL o

Ly
7/ T 7 T 7 T 7 7

5 0.75
T80-PEG400 (2 : 1)

B2 AEFUFESH=TTHEE

Fig. 2 Pseudo ternary phase diagram of different emulsifiers

7
0.25 0.75 0.25
RH40-PEG400 (2 : 1)

RH40-TC/K 41 (211D

7
0.75

RH40-TP (2 : 1)

B3 AREBENFEMFIPSA=TEE

Fig. 3 Pseudo ternary phase diagram of different co-emulsifiers

22,6 Ko fHMEFE  LLIPM JiiAl . RH40 5L1L
7, LEFE PEG400 1ENBNFLLA], LA S BhFl it
o AL K fH24 0.5 1. 20 3 IBRAHEE T
7, REFAGMAHIER 119,218,317, 41

6. 5:5.6:4, 7:3.8:2.9:1 WLLHIES,
I8 2237 TUNEAEIKE €, FIWE TS, 0
SKOKE, Zxflth =JoHHEl, EHEER) Kn fH,
S5 R WL 4 AR K 1 TR NIVE 53350 5 47,
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’ ’ 02’5 ' ’ i 0215 ’
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Fig. 4 Pseudo ternary phase diagram of different Km values

Ko 5 2 WS RELIX AR, ik, &5
Kn 55T 2,

23 EAMEERILLHHNML

2.3.1 Box-Behnken &if-2(RiffyZ2: @it FiR R
B8, MG EMILLLITLL IPM JyiliAe,

RH40 ~FLL7], PEG400 ABhFALF], I H, HiE
B = JCAH BB 2 AR F 28 5%~30%, FLALFI &
N 19.35%~48%, BhFLWFIHEN 9.67%~24%.

K H Box-Behnken 1120w [y X Ak 77 e LE 3R AT
oAk, BAFLALF (AD. Bhlibsr (B) FlAH (O
MRESHCONA LR, DR (LIEANEE &
THE, Y FURLAE (Y2) VR MR BB, H Design Expert
8.0.5 BAFAT ALK T, B by SRR b o IREG
Rl 2 2R WK 2.

232 BIRGUE  RIEEE 2 WK, FREUH BT
BABHAR . AR B AFNRS, FAKAN R
s, MASEMETMIEEERKM, £ 35 C
H R B IR 24 h, BUH, 10 000 t/min 2540 15 min,

WSS R TR aRmS, MR ERRES, Wl
FESHPEARNBRE L & 5N & LS50 T AR
FLIKFFE 100 1%, K Zetasizer OGRS &
1% . i Jii FH Design Expert 8.0.5 3% S246 BT 155X
AT Z AP A, BUETERN ¥1=225.00+
19.25 A+32.50 B+20.75 C+9.25 AB—20.75 AC+
28.25 BC—42.12 A>—35.13 B*—20.63 C? (2=
0.940 4, P<<0.0016); Y,=54.00—10.50 A+7.50 B+
33.00 C+4.50 AB—26.00 AC+14.00 BC+13.05
A240.55 B2+23.55 C2 (42=0.905 6, P<<0.007 4).
Wi R AR 9 RN 1 =0.969 7, »=0.9516,
P EI/NT 0.01, 45 RFIA IS R AT,
AT AP LA T R 43 b B2 7 038 B LA T
2.3.3 NI SRHA Design Expert 8.0.5 34
2o ] AN T] A BT e S R S80S b TR, 4l [ g
WARS BhFA RIS 3 AR FE A 1 ANE
o 4 HA 2 AR B2 B AR AR R R 1R 28N
mim i, ZRE S5, 6. M N 17.5%0, #Z
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Table 2 Box-Behnken design and results
\ WY WL R
B5 A% B/% Cl% Kifg/mm | %5 A% B/% C/% Fif%/mnm
(mg'mL™") (mg'mL™")

1 1935(-1) 9.67(-1) 17.50(0) 136.04 8434 | 10 33.68(0) 16.84(0) 17.50(0) 167.23 83.11
2 33.68(0) 24.00(1) 5.00(-1) 215.02 34.16 | 11 33.68(0) 9.67(-1) 30.00(1) 231.66 75.05
3 33.68(0) 16.84(0) 17.50(0) 145.86 44.97 12 1935(-1) 16.84(0) 5.00(-1) 266.13 143.10
4 1935(-1) 16.84(0) 30.00(1) 128.92 42.15 13 3368(0) 16.84(0) 17.50(0) 227.35 52.33
5 33.68(0) 24.00(1) 30.00(1) 144.25 71.22 14 3368(0) 16.84(0) 17.50(0) 189.25 72.88
6 33.68(0) 9.67(-1) 5.00(-1) 116.16 47.04 | 15 48.00(1) 24.00(1) 17.50(0) 132.92 56.15
7 48.00(1) 16.84(0) 30.00(1) 207.74 63.78 16 48.00(1) 16.84(0) 5.00(-1) 106.24 80.71
8 33.68(0) 16.84(0) 17.50(0) 204.02 42.87 17 48.00(1) 9.67(-1) 17.50(0) 246.28 68.07
9 48.00(1) 24.00(1) 17.50(0) 177.10 161.02

5 iy T T

2 — g L - :1§AL:

g 200\”’;‘ N 7 SD ED 200+— Il

£ ]2 £

i 1 i

ig 100 8 21001

# & E

2043 — :
B/% 1325~ 26.51A/%

25.00 e
C/% 10‘00\\7/26.51 A%

#FH 25 E/(mgmL ™)

25.00 = —~20.42
C% 10.00—13.25 B/%

W25 R/(mg-mL™)

25.00

B/%
C/%

26.51

& 5

%E/(mg-mL*‘)

Al% ' B/%

INEIESESSEsesi={: ol S]]

Fig. 5 Response surface diagram of different factors for drug loading

A AL Bh I G I i N, KRR E
FUALFIRN B FLAL I A8 hn g2 18 e/ 24 Bh LA 7N
16.84%0, 24 BBl A LA 3G N B R3gm, b
5 IHAH B3 I S BGOSR, R AR B A R A PR K
BB AT 33.68%I), #Z5 B A A
(R34 0 5 14 KT /N » i B LA P B A 3K
{IER: N VY22 S N B2/ = 2Bl 5 I R el i )
FUALFIRR IR I, A SRR, Rk
BhFLAL S I 3G 0 . Design-Expert S {4 fLi% H &
77 195 B L i 4L 7 9 RHA0-PEG400-IPM-7K
(0.33:0.16 : 0.16 : 0.35).

234 WELMHIS  IRROLL BT A by FREUAR
J7 B ) RH40. PEG400 A1 IPM, HitdEiys), FinA

WO RERIK, T 35 CRIBTF IR IR, BiiE
[ B 08I0 NV B 45 AR AT AR 0k, B
B ITHIE B L
2.4 FERIE

IR AR T 1l 4% 3 L P S E ML (it
SR 171021, 171022, 171023), 13580
BRI, W LA EmMRLE. 85 Rk
TN 224.17 mg/mL, “FHKi1EH 56.50 nm, 5Tl
AR ZES> B 3.30%A1 8.08%, 2 HIZAR A F 4:
R4f, WA T 2500 B A J7 Ak
25 REMER
251 FEEEOIIREN B 6 1 B T IE B LR
i (65 171023), 7E% R T BL 10 000 r/min (1) 5#
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20.4N\ 4084
B/% 1325 " 26.51 A%

FifE/mm

B/%
C/%

10.00

26.51 40.84 26.51

/%

25.00 \/ 20.42
C/% 10.00 13.25 B/%

RifE/mm

C/%

40.84 13.25 20.42

A% B/%

B 6 A REEZEITREAIN R E

Fig. 6 Response surface diagram of different factors for particle size

E50 30 min, 455 6 (R RV AR I 2. A
e VEMEEILG, RGBS DR E
RAf.

2.5.2 RSN HUYE B PR A AN B L
(#5 171023) % 6 - THadk/MiE, ZEH, 7l
BT 4. 25, 60 ChaetRIMH+, 2HlES S K
FEE 10 RHUEE, WLEHMIHIR, A B6 A< P R R A%
B, SRNE3. F4. 25, 60 CHANEEIERM

A B LA IR 38 o e A2 B B84k, 4,25 °C
B A7 B P LA E T R AT

2.5.3 JaMRIUEZm UG B A AR B A
(JL5 171023) % 6 4y, 7£ 25 CHAM T4 & T
FEAT (4 000500 1x FIEHRAMT, 7R3 5 KA
5510 REURE, WL AR, 46 0 5 A P i 61 4% 222,
SRR 4,78 25 CRIa M T NE B A Fe
K47

x3 RENERFNEEHILMEL WM

Table 3 Effect of temperature on Compound Cheqinggao microemulsion and volatile oil

\ W& ¥ R I & L
WA/ C t/d
S BEA BRI R R/ % AL BN R R R/ %
4 0 HE IR A 100 R R 100
5 HE ORI A 99.6740.16 TR AR 99.68+0.22
10 HE ORI A 99.4540.17 TR AR 99.5340.26
25 0 HE ORI A 100 R R 100
5 TR A 97.37+0.81 TR E A 98.90+0.54
10 TR A 94.65+0.70 TR E A 98.04+0.48
60 0 TR A 100 TR E A 100
5 TR A 88.37+0.72 TR E A 91.67+0.77
10 TR A 79.4440.84 T B 15 AR 84.16+0.47
3 g AT A, XTTE. KA IS A B R Ra T

B SR 73 AN SRAT A5 S, A Sk
i B B KR . ISR AN I S e X
L WSR2 NIRE SR, 2 MU R 2T
Y20 BT B O 24, FeAngn . GaA,

TEH . RITWNEBALGANENIR, B,
TR G WA, A5 RAE, AENZREEIK,
SEMANRTT AR o A SIZBG A BN Z AL T 7RI R AT it
PRI ORAT 5 (8, R0 P58 TR 11 P 58 55511
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Table 4 Effect of light on Compound Cheqinggao microemulsion and volatile oil

sl i WS B AR WA B
L A Y TR 5/ % S B YRR A /%
B 0 AR A 100 R TT A 100
5 AR A 98.37£0.23 B EEE W AR 99.07£0.31
10 AR A 97.79£0.36 R TT A 98.52£0.24
S 0 AR A 100 R TT A 100
5 AR A 84.30+1.02 W EE W AR 89.67+0.26
10 AR A 76.44£0.78 R TT A 82.16£0.39

H HUHFLAE R Ziatg, Fhb 7 E B AR 1%
SR £ AL, P DA BB A B R AR
EVE. MbAh, EFREISA Y, W LME A RS
S 3 0 B e PR 2230, o) e R R SR I Sk
JWEA R EMERIER, NEHWEE N EFA
PRpt T K

T BT A LB R WL T, i
PERTER, 5 hnid AR miE R e A b, e A
SXo Y i ) DRI Y AR Ve R VR TR T R, 9N SE
BWRZE . HRTMARKE S, TERIR T ONER, W
BNPEZE, PEPER Y UL 7 I TR, AR
I ErEtER 35 CRIEATHE, H&MIL. B
TR L R ARG 2, AT A AL R
KB P CHLB), 8 7 i shi, 8%
B FLI BB/ o AE B FLAGRI 07 16 5256, PEG400
FTEAK CBEFT AR P FLIX S AR AR T, AMPER Y R
Uf, SERGER(EA, To/K QBN BTN K i &
W, FLALRT T I AR, (HAE B L R & AR
FEMILR, ez, el TIoK ORER s
%, KRS SR, EARRT T ESE0RD,
Wb 7 EE B R A A T e Ko TETRIESZEEH, 24 K
E/ANT 2 B, AL XIS K [E T AR,
M K (BRT 2 05, B X IR AR BE Ko B 0038 K T
N, B K (BT 2 B, FLARCREEE AL
WG, K KT 2 B, FLALRCRBEE FLAL T
s, BhFLAL 980 1 A .

A N BRAE T B R R ) By, XY
BEAYR LB RUR, S RA e, AAAi S
SN, TR H AR M B S O B X
GBI S AR e D 8, R
JeHE X FA S S BRI LR R, fE 25 CHY,
(40001500 Ix (GRS N AV B ok L AN RV

HHEEAR TG B R R, AR AT B AL
FREEAR RS R 0 dM LI B A1k .60 CHY,
W BRI AL P BE AR N R & B E — R
FERIBE AR, AEAY)IE B T 7L A BE AR P R P i 2 B 5/
TR B, /E 25 CEEEAMHT, A
HHEEAR B R R TR, TSNS E
PR R 1) % SO AL AT TE — S8 R B3 I EE A Y B 1
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