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B E A 2L FTNETE-HERBRE MG A TN E T ik KA A T, S R LR BRSNS, ik R
J AR & R AR €35 R e F AR W A -H Ok Ay M3Ley 48, &34 4 ACQUITY UPLC BEH Cis, i 2484 0.1 % ¥ 82 K 5 ik -
T (H 2R BL) , ik A 0.4 mL/min, A3 A 40 °C, 4 9% ¥ 2 218 nm, # 4% 4 5 pL. RIAKE T HL A= AME , vhidn,
FEER B R B E A A FRATEACL T R AR IR AR I BT R L RSN AR, SR T NE T E H R
MR B HRJE TR 55 A 1~40 pg/mL(r=0.999 7) .10~400 pug/mL(r=0.999 8) ; & & &% %] 4 0.5.0.8 pg/mL , #l FE 231 4
0.1.0.2 pg/mL; 45 % F 7 F L X349 RSD 39 /T 2% ; A w1 & 4 %1 4 100.32% ~101.15% (RSD=0.36% ,n=6)
99.78% ~101.42% (RSD=0.59% ,n=06) . A4 7 A vA 4k ik = 85 A8, B & BE 2 L 00 fg B4 5 4 & @ & A0, LR TBE
Hy Bl F B PR K A RAR, v F R B A 8:28:14:50, PRI HESLA K ik A SMULE R, LT3 442 4 (62.38 £ 3.44)nm, P
¥ % e 44 0.096 £0.001, 34 265 4 (26.84+ 1.10)mPa-S. ATl MILAE 24 h Nag & NR T & . HE Rk ERERE S5 A
99.8% .99.7% (pH 2.0 84 B B 2% o B8 7 ),99.3% .99.4% (pH 7.4 4955 BR 2% ik 3 753% F ) ,98.9% .98.4% (pH 9.0 84 B B 22 oF 30K
W) s U e AR F A R T A T ML, it T A BNE T R AR AR PTARRAL A T AEE
AT P E NIRRT A SRR A SR R ML BT R

KEEE TR I H R A ML B SRR Gk = A A AL RSN

Study on Preparation of Triptolide-glycyrrhetic Acid Compound Microemulsion and Its Physicochemical
Properties and in vitro Release Characteristics

ZHENG Heng', LI Xiaodong', ZHAI Xiaoying', DONG Shuying', ZHANG Duo', YANG Rui* (1. Dept. of
Dermatology, Central Hospital Affiliated to Shenyang Medical College, Shenyang 110024, China; 2. Academy
of Traditional Chinese Medicine of Liaoning Province, Shenyang 110034, China)

ABSTRACT OBIJECTIVE: To establish content determination method of Triptolide-glycyrrhetic acid compound microemulsion,
optimize the formula and investigate its physicochemical properties and release rate in vitro. METHODS: The content of Triptolide-
glycyrrhetic acid compound microemulsion was determined by UPLC. The determination was performed on ACQUITY UPLC BEH
Cs column with mobile phase consisted of 0.1% formic acid aqueous solution-acetonitrile (gradient elution) at the flow rate of 0.4
mL/min. The column temperature was 40 °C. The detection wavelength was set at 218 nm, and sample size was 5 puL. Pseudo-ternary
phase diagrams were drawn by water titration method. Using oil phase, surfactants and co-surfactants as index, the formula was
optimized, and in intro release characteristics was investigated by in vitro release test. RESULTS: The linear range of triptolide and
glycyrrhetinic acid were 1-40 pug/mL(r=0.999 7) and 10-400 pg/mL(r=0.999 8), respectively. The limits of quantitation were 0.5
and 0.8 pg/mL; the limits of detection were 0.1 and 0.2 pg/mL. RSDs of precision, stability and reproducibility tests were all less
than 2% . Average recoveries were 100.32% -101.15% (RSD=0.36% , n=6), 99.78% -101.42% (RSD=0.59% , n=6). The
optimal formula included that medium chain triglyceride as oil phase, polyethylene glycol hydroxy stearate as surfactants, ethanol
as co-surfactants, water as water phase, the proportion of them was 8: 28 : 14 : 50. The obtained microemulsion was O/W type,
being transparent and clear, with average diameter, average polydispersity index and average viscosity of (62.38 + 3.44) nm,
0.096 + 0.001 and (26.84 £ 1.10) mPa-S. Within 24 h, cumulative release rates of triptolide and glycyrrhetinic acid in obtained
microemulsion were 99.8% and 99.7% (in PBS pH 2.0), 99.3% and 99.4% (in PBS pH 7.4), 98.9% and 98.4% (in PBS pH
9.0), respectively. Triptolide and glycyrrhetinic acid released faster in the single microemulsion than in the compound microemulsion.
CONCLUSIONS: Established content determination method is simple and stable. The optimized formula is stable and feasible.
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AT T B A T IR AR ) 8 7 (Tripterygi-
um wilfordii) 22 - FEASKE ), W8 o, PEIE A TRIEE
AN A N T A 2 LB
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PEGFIOEH IR BB SR H Y o ZERCIER |, 285
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ACQUITY UPLCTM %! UPLC ¥ , 335 ACQ-QSM
PUICEE \ACQ-FTN H alh#EFE 2% . ACQ M 48 I 41 Ao il
#% .Empower 3 A T /E vk (3£ [E Waters 28 /] ) ; XW-80A
L ity R e A G S TERTANIE o TE & I S /NEI DR
XS105 B+ 5 43 Z — L F K ¥ (Fii -1 Mettler-Toledo 2
F]) s DF-101S BB 1E Y 1 e FE 2% (UL ST s 5
EAUEE] ) s Milli-Q Reference BIHE £l /K R 45 (4[5 Merck
/N ) ; Zetasizer Nano ZS90 B3GR Y (2 [E Malvern
AR A F]) s NDI-1 B et QR B (Rl RPN ) 5
BT (IR 4> T8 000~14 000 Da, dt 5 Z 3= FH
HARAHD).
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TN T 26 B (L5 < 111567-200502, 40 JF
99.8% ) . H B R T BE i (HHL45: 110723-200612, 40 -
99.6% ) 34 FH H A 2 ARG E I S e Rt s I A T R
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J&:>98.0% ) ; H BRI (KiEEC AW H AL R
INE] LS 140113, 45 - >98.0% ) 3 R i G 1 it
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(Ftt*5-:100302) ¥4 [ 1 [¥ Gattefosse /A F] ; A 5255 5 N
fi (415 : 120612) AFAH R 5 N iR (415 : 120908 ) 11 H
WL 22 W Ab T4 PR A RE L &b B Rk (Gt
52 145179) (R & T R IR BR MR (it 5 .
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29749816K0) 1y [ 7 &l BASF 2w 3 B 111 B4 g 20 (it
5:061016) | 3R 11 ZL 1R 80 (L5 : 060409) ¥ H J& £
CRODA 75wl 3 To/K £ (k5 : 20110311) (N (it
5:20090504) T Z, 1 200 (#t5-: 20090603 ) R 2
fi£ 400 (415 : 201008006) ¥ H KT A AL TABRA
H) R (HE S : 20140915) | B R A AN (HE S
20090812) BR — S8 (L5 :20120513) A AL (HiE
5:20160922) HIER (41t 5 : 20110706) ¥y [ [E 254 [4]
2530 BR 2 A 5 S AR (b e st 200 A BR A A L 4t
%71 1507031) 5 W H O (db st fb 2= il ) A |l HiE S
070609) ; 7 FF21 I (£% = Dr. Ehrenstorfer 2 #) , 3t 5 .
40517) 5 i F R ¥ Myt i, AR 340 4 B 4l
KA B HEAK .
2 AEEHER
2.1 ELBERE-HEABREAFRANTE

R AR ECIH AR | 3% TG 1 700 R B 2 TR v R 4% 5
i, BT HEIEFMIG R, IR T LARE S8R (30 v/min, T
[F) IREHA ARG IR AR R 2R 25 12.5 mg H &
W2 JsUBH24 125 mg, 157 56 2 1 i J5 2218 7K 50 mL,
J1FE L h, RIS A R - T R IR L
22 BEABRE-HEXRBREFNATERINEE
e
22.1 g% 3%k ACQUITY UPLC BEH Ci
(100 mmx2.1 mm, 1.7 pm) ; {84 : 0.1% H BR 7K % )
(A)-Z 5 (B), B EEBEDL (0~5 min, 10%B—60%B; 5~
13 min, 60% B—90% B; 13~15 min, 90% B) ; i i : 0.4
mL/min; #1340 C; KK : 218 nm; #FFE R 5 pl.
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2.2.2 RAXIEMEIR S REREE AR R
X BR B R R BE G 45 10 mg, 20 9B T 10 mL &
W I A R e 25, $2 5T, RS R R 440 1 mg/mL
) B — X BRS040 A 2 R R A R R
X R S5 0.5 mL L H B X IS I 45 5 mL,
F[Al— 10 mL &I, i shARF Bl 5% 7% 0.05 mg/mL
WHAREH 2 0.5 mg/mL H F U ER AT A X BE A AT
2.2.3 MR A HIA  BUE A R - IR R
JitdFL 1 g, BF 10 mL i, iR sh A i I e 25, 1
57, ugid, RS

2.24  FIVERESAWOAD T A& B AT R -H kR
ST LI T2 A AN S d A T RO ROR R
B BR A i, P2 2.2.37 00T 3 il % B PR AR TR
HIFE

2.2.5 MERRBE BU2227TW R IRA NI AA TR
I, I A AR R R S R AR R By 1.2.5,
10.20.40 pg/mL, H BRI 43524 10,20.,50,100.,200.
400 pg/mL [ RANLME X R TAERW , #“2.2.17 T 6
TSR E o DA AR A0 o BV JEE (o, pg/mL ) Ay
Ay TR () N AR AR HEA T4 B0, 15 A e 2R
[ )7 2k y=4.023%x10'x—5.385x10*(»=0.999 7) %L
KR B 5 FE N y=2.683x10"x+4.366x10°(»=0.999 8) .
SEOLFHT, RN ZE LT B R AN T v A
T FEL 4331k 1~40.10~400 pg/mL.

226 EEMRSKNMRELE FEWREC2.2.2" 0 F %
B —Xof R S A RGE =, DA S AR U R, 4 12.2.17
TN A 35 2 R RE I 2, AR M L R 100 1.3 1 4 B3t
B R IR . 25, TR 2 H IR IR I
B354 0.5.,0.8 ug/mL, KR 43514 0.1,0.2 pg/mL.
2.2.7 NEHRERE BCU2.2.27 TR IR A A S OE
HELAR2.2.17 WU MG A SRR E 6 I . S5,
Iy T ZR H R 04 T AR RSD 43l 0.55%
1.12% (n=6) , RN EE R AT

2.2.8 FUEMERE  BC2.2.37 W R R A TGE R 4
BT EIRTAEO0.1.2.4,6.8,10 hEf“2.2.1730 F {4,
TR . 255, TR A HE R R CH R R R 0% 1 R
i RSD 4351 49 0.84% .0.57% (n=17) , ¢ W HE i 7 K
TR TS 10 hINFaEPE R AT

2.29 HEMKE BCEARHEHE-HERRE il
i, L6y, 44 42.2.37 T T Jr ik i A iR A A, TR
“2.2.17 R S A RIEREIN S , AW T R [y R T
B PE AR R I REIRIRN &, SR HmARE
= R BRI B 43518 0.125 2.1.245 0 mg/g,
RSD 435 1.42% . 1.15% (n=6) , F B AL J5 ¥k o &2 1%
[EY/508

2.2.10  JAEEISCRIRES R SRR M T 0 A
R B RBREZ T 1 g, L6y, A —E fE % 5
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— X BRI AW, #°2.2.37 U Jr vk A i A
PR 2.2. 17 TUT G SRR A | DA T AR 1|1 5
PRSI R B R R 1,
F1 MEEKRIRELER (n=06)
Tab 1 Results of recovery tests(n==6)
Y R, HRCHSE, MAZ,  WEE,  MEENCE,  FREMEECE, RS,
Feing ; e e e % % %
TARFZ 152 009 0150 073 10LS 10074 036
10037 51 0.1250 02514 100.59
10455 309 01250 02574 101.20

0.1
01
0.1
1312 01291 01250 02545 100.32
10096 01264 01250 02521 100.56
01
13
12
1
1
1
|

10428 306 01250 02563 100.59

i 10452 3013 1250 15519 100.05 100.36 0.59
10037
AN
10312

496 1250 2498 99.78
3016 1250 15564 100.38
88 1.250 15516 10142
10096 2570 1250 15141 100.57
10428 2983 1250 15417 99.95

2.2.11 FESLEENE BOHURE AR H-HHKRE
D7 LA B, 4% 42.2. 37 Ty il A s A v,
Fie“2.2.17 WU AT SRR A2 | AN TR AR [l U 7
HHRRMPEABT R HERmRN SR, 4598, 520
JEF A& 58 0.122 7~0.126 8 mg/g. H FLIR R 1) &
H°M1.216 0~1.258 3 mg/g.

23 BABRRR-HERREARIANLHTMRL

2.3.1 WAHMIRE B R E AR R R ERTE
AR P VA R TR 2. R 2L, TR AR
B RO B A B T R b e B e, O RIE TR
N R - R A 7 L A e Y R
PEHBEH I =R A

*2 BRBEREMHERXREARMERNBHEE
(mg/g)

Tab 2 Solubility of triptolide and glycyrrhetic acid in

different oil phase(mg/g)

i HAETZ R
=R 0.836 231
MRCE 0361 1152
K 037 1,764
WEE AR 0319 1089
Fr S R 0.206 0947
R 0.285 1302

2.3.2  RIAIEVER 5B R TSR EATHE 5]
DB LA G 20 B ILIALAS 80 4R £ 4 S BRI L E IR
ZEPRIE £ S AR 2 R A S PR i O 2 1
TEPET , TOIK Ay Bl 2 T 36 1 791, 85 2 T 3% e 750 0 By
FREYERIF B I 1 LKAEDIRE)R , ShseH =

BRI R (9:1.8:2.7:3.6:4.5:5.4:6.,3:7.2:8,
1:9) FPUMIR IR A 35T, TGI8+ K R4
R, [ SR A 22 ph TR AR Ay V1 175 B B (A I A o ¢
R R R A SRS TR KRR RS A
R B (wiw) 2O = A L i L e L X
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B, DL 2 (K ME” R iU #L X 38, IR o H
& 2 BT, 2 I PR b 3R 2 TR LA A R B s AR EL
A RSFL X R R o
P A
smsmEz ik A0
R ARG 2

FIB 80/ Tk 2 B
%JH%%&ZO/D}%@?
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o =1

K

B2 AREFREEEFOH=TTHEE(K.=1:1)
Fig 2 Pseudo-ternary phase diagram of different sur-

factants(K,=1:1)
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EH(9:1.8:2.7:3.6:4.5:5.4:6.,3:7,2:8,1:9) F Utk
RS IS, TR BN RKBEA TR 2 , TR IR 5%
A FR TR AR Sy 88 3 35 W I A i o P B T =
Pkt TR A SR TATE MR KT I S AT 25 Y B 0 KK
(wiw) , 2l O = A BT, ff g el i L DX 3, 3 DL
3o HIFEI 3 AIHL, BT S PR R oK S EE L Y L
XERK,

B2 BRI — 2, BRI
sz WL 2 —Ap 00 A\1-00
B2 PRI R 7, 200
52, BRI 7
R LR ok 2 B
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a 075 100
0.75 ) FREE T =R

1.00 i
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B3 ARBFREEENNMA=TEEK.=1:1)
Fig 3 Pseudo-ternary phase diagram of different co-
surfactants(K,=1:1)
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9|2 B AR 7R 5 B A T R A ] B o L (KB
1:3.1:2.1:1.2: 1.3 DXL U2, 1E WL 4,
Hi P 4 AT, B K S, AL X O 24 Ko (R
T2, ELRFL AR/ FR Sy Y R i ) S Bk
TR 1A ) Ay e T i BT, B TR P ) T A 4 e 4
iR BN RIS MR b, T A0 TP L 25 4 v i 7 5 )
RGO, AT I, 2 K 2 IHRCEL AR IR
/N O E K R 20 1
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Fig4 Pseudo-ternary phase diagram of K., value
BT I R, KRStk DU iR el 281 14:8:50,
2.35 iEE % BRI, Pl S E A
R Y 2R - T B A 5 L MRVE I E T R AT
BiE, AR 3. iR 3 Al AI, I LAk Iy ReE (Al AT,

#3 WIEKEER (n=3, mg/g)
Tab 3 Results of validation tests(n=3, mg/g)

i) AT HHE
I 0.1268 12583
2 01027 12160
3 01253 1474

Pl 0149 1406

24 BELRHBERR-HEAREAMIAMNWELERER
2.4.1 AN Hesme A T A5 T AR T A R - T RDR
P2 02 7 L oA 3 B R T RS
242 TRFLER RAY LTSN ML . &
A Ty il 28 T A T TR R - RE R R A 7 L 24tk L 43l
PIR PR G RE RN H o ekt #0824 h, IR OULSE Yy
RHEREL A BOEs . 2508, L i ekt OK g
PE) B HGHE R TLr @ gubl Gliate) o dhle &
STHEH R - BRI S 7 L o KA T B R
2.4.3 ke HeE AL T A T e R - T IR IR
J5CEL 34, KA B 22— e B, SR RO L B A S
Hokide o S5 B A ER R -H B IR Ky i FL ny -1
Hife o (62.38 + 3.44)nm, £ 43 #4E £ 0.096 + 0.001,
T ZFRAR /N A A 5]
244 B FE AU T HA T AR R RRIRE
JrEL 34tk T 25 CoR AR T e AR . 458, &
O R - R B 2 07 T EL I~ S R Dy (26.84 +
1.10)mPa-s.
25 BLRBERR-HEXRE AHMIAMNEIMELIRR
KBTI TR SN 2 . B AT 2R -
HREWRIRE L2 g, I GAL B B4 LR 5
M K BHTASA B A 1% R ILALER 80 B R/
J5[pH 2.0 (Y IR 22 vh #h 5 W (PBS) (B B M IR T )
pH 7.4 1) PBS (B L5 7 #4045 ) . pH 9.0 1Y) PBS (B K M
FREE)1100 mL A S3 U AR T R - H R IR 7 i
L e B AH [R] A0 B 20 T Y ZR TR AR H R R TR 2 A
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P H R R T T R AL AN T TR A R R H
IR T LA vt B, B8 i BE (37 £0.5) °C, % 3 100
r/min, P TARIMNEROATS . 43915 0.25.0.5.1.2.4.6.8.
12,24 h BURE 1 mL, [ 78 ]38 B2 S5 P RRU P T SR ik
I FERIRZE 0.22 pm G FLUE MR NE T, BRELIE T , ¥
“2.2. 170 T g SRR E e S T RO R 25
SRR, LA ] (h) AR AR bR 2454 AR (% )
RPN AR IR PEILEI 5. S50, 24 h N, T
R BLR IR 1) R BRI 4351 99.8% . 99.7%
(pH 2.0 /) PBS /1) ,99.3% £199.4% (pH 7.4 /) PBS 1),
98.9% .98.4% (pH 9.0 i PBS H ) , Ml b T Al BAs
GRS

100

80

=
g 60 e AT Z R (pH 2.0 19 PBS 1)
¥ =S AR R L (pH 2.0 9 PBS 1)
g; 4019 e A - I (pH 20 PBS )
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20 e A R R 7 L (pH 9.0 B PBS 1)
¢ % X
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0 6 12 18 24
A, h
ATRAERER
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N P ——— 1 IR B (pH 2.0 9 PBS )
w60 —— HHKIIHEL(pH 20/ PBS )
= —e— I - TR 7 BEL (pH 2.0 9 PBS 1Y)
£ 0 e AT A KL L N 746 PBS )
ng. et 1N R TR 7 7L (DH 9.0 9 PBS 1),

20 4¥
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B.HHKIR

Eb BABRRAR-HEXEREHHMELAEIMNER L
Fig 5 in vitro release curves of triptolide-glycyrrhetic
acid compound microemulsion
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pH 2.0 ) PBS H BE LA & Weibull J7 2, 7€ pH 7.4, pH
9.0 (¥ PBS H Y BRI AT & — s 17 e s TR RR
7EpH 2.0 .pH 7.4 .pH 9.0 ) PBS FFB IS5 & — 2% 5 1
O, TR 4.
3 itig

HHEBATEIERE LA AMRATE A2
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A AR R (R R H D) R BT
i EONE AL R EL A BT A M EAR
BT O R R, A IR R A
DS g (R S & S B s RN S R T 8 W e
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®4 BLABRAR-HEABREAMILEIMNEREIIHL
AER
Tab 4 Fitting results of in vitro release of triptolide-
glycyrrhetic acid compound microemulsion

BE B AR \ Y
fHahtt r ik r
pH20MPBS Rz e 0=3378r45.080 07199 Q=3167+48.73 0688 1
PR h(1-0=—024—064 0939 h(1-Q)=—0251-0706 09466
Higchi i 0=20850+244%8 08958 0=19932"+28.627 08734
Webll 7 Tn(1/(1=0)|=07100=0313 09864 Inlo[1/(1-0)|=0652—0901 09386
pHTAMPBS T 0=3621:38870 0763 0=5959+46.442 08370
PR h(1-0=—026—049 0914 h(1-Q)=—025-0513 09509
Highi i Q=21706%+17.930 0923 0=21279+20.922 09099
Webdl 7 Wf1/(1=-Q)=0700—1367 09467 h[1/(1-Q)|=0T03—1238 09418
pHOOMPBS ZEie it 0=39331283 07974 0=37061+33.166 07812
PR h(1-0=—0192-0211 09809 (1-Q)=—0178—0376 09679
Highi 7 0=220901+9.706 09401 Q=21956"+14277 0933 1
Webdl 5B W[1/(1-Q)|=081T—1875 09362 I[1/(1-Q)|=0T05h—1559 09347

A RE B T RS PR R R S HOK AR AR R T
FORTRANI AT RR . H AR TG Pl T Sk
BT AR R R B R R AR T 2
i PR PURUE Y R RS A S PATEE AR IA S
NRE™ . H BRI N H R YK, S H ) 2
20808, BA YU SRR U R R
JIFE B A SR i PR PR 225 iRy 7
PBEIEPIN JEAE , 5 HAZY P Al A RGR 7 2k
B g NGRS RVESRE BETEAE BB

Tl Lot ph AR AR 3 AT AR 2 % 7 3R
P FEBITR A il Bty 329 23 W A% i [l AR g 2
TR HUR R o WELAETT TR IR TE Y LB, He
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