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Abstract: Objective To prepare oxymatrine (OMT) phospholipid complex (PC) self-emulsifying drug delivery system (OMT-PC-
SEDDS), and evaluate its quality and release in vitro. Methods The emulsifiers, co-emulsifiers and ratio of emulsifier to
co-emulsifier (K,,) were selected through the pseudo-ternary phase diagram method, using emulsified area as selection index,
investigation of oil phase by solubility was determined to optimize the prescription. The appearance, average particle diameter,

self-emulsification time, in vitro release characteristics, and stability of OMT-PC-SEDDS were evaluated. Results The optimum
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prescription of OMT-PC-SEDDS was emulsifier Kolliphor HS 15 and co-emulsifier ethanol mass ratio of 2 : 1, the mass ratio of
medium chain triglyceride (MCT) to the total mass of Kolliphor HS 15 and ethanol was 2 : 8. The appearance of OMTPC-SEDDS was
translucent clear liquid with good stability. OMT-PC-SEDDS diluted with water to form milky and pale blue emulsion. The emulsion

was observed to be spherical by transmission electron microscopy and distributed evenly with average particle size of (355.00 + 19.50)
nm and Zeta potential of (—12.80 £ 0.66) mV. In pH 6.8 phosphate buffer, the in vitro release, the in vitro release of OMT, OMT-PC, and
OMT-PC-SEDDS respectively reached 93.84%, 88.39%, and 88.61% at 4 h. Conclusion The prepared OMT-PC-SEDDS by optimum

formulation of this study has a good particle size and good stability.

Key words: oxymatrine; phospholipid complex; pseudo-ternary phase diagram; self-emulsifying drug delivery system; in vitro release;

stability
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Table 1 Comparison of different auxiliary emulsifier (n = 3)

WAHSEAFM  OMT-PC N

BhFLALF Kn o — NE/mg OMT-PC-SEDDS 4} S5k 4% /nm
N - 2:1 2:8 30 EIEIE 346.00+0.57
A 2:1 2:8 30 EIEEH 453.00+1.53
1,2-5 201 2:8 30 ERE N SN, REEEE, MEE 21 137.00£1.53

SO VMRS

225 KfHMHE [EE OMT-PC A4 25 mg, fIA
& & MCT oM. 2hliE K, 8102, 203,
11y 3020 201, Fefl—RAAAR S B R L]
REY, R SREFALT AL 1 09,2 8,
3:7.4:6.5:5.6:4.7:3.8:2.9:1MF
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FLXIRARIECR, 256 AL X AR, Rife SR
RIVEH, R&EE Ka=2 "1 NaJrhs s 58
HALFIIECEL . ZE LR 1,

2.2.6 OMT-PC NN 537 210015 KN ) %5 82
i 58 S AH A MCT, FLAFHIA HS-15, BIFLGTIN 2
BE, Kn N2 1, MAHSEEAMFRRERL N2 :
8; WHE OMT-PC 7%l 20, 25, 30. 35. 40 mg

HAaTEHAEER. SRR, HEH OMT-PC-
SEDDS #7&iEiEW, 24 OMT-PC A& N 30 mg
i, K G & S B FLA TR AR RN . S5
*2.
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% i % 1) OMT-PC-SEDDS & T 10 mL EP &
W, DUSCALANI B 38R AR N dadw, 43 % 52 7K A
TIAZE] OMT-PC-SEDDS H i1 5: ORIeIRE T
Z 8 g 4li/K; @4 OMT-PC-SEDDS H1 431 A
1 KAH, SERDE BP A TR A N IR A AT
e, BN 2s, PR, EEUL PR, HEAE
FHAZ i B B BV VR VS AR VR, kBnse 8 g 4l
K @I MEEINAN 8 g 2li/K, FR e~ 10 min.
SERKH, AN T O 5k R R K
ARHFFCIEREEE 2 FKAIMA T 2 2 A7 45 3R
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Fig. 1 Pseudo-ternary phase diagram of different K,
&2 A OMT-PC IIAEX EAFIFHRE X NIRME (n=3)

Table 2 Effect of different amount of OMT-PC on particle size of microemulsion (n = 3)

OMT-PC JI A\ &/mg K, i fﬁg?ﬁbé#m OMTPC-SEDDS SRR /mm
Fallio)ied=a

20 2:1 2:8 IEEMH 392.00+ 4.73

25 2:1 2:8 TIEE 373.00+ 2.00

30 2:1 2:8 TIEE A 347.00+ 1.00

35 2:1 2:8 TIEE A 522.00+ 2.08

40 2:1 2:8 IEE A 18 537.00+25.17

R3 FREIKEMANFTEERER (n=3)
Table 3 Investigation of different aqueous phase addition
methods (n = 3)

R4 KEEREXNHFIPRKE FIRZER (n=3)
Table 4 Effects of water phase temperature on particle size

and appearance of emulsified particles (n = 3)

TRE I pIVNEIE RPN P8R A% nm KB BEC pIVNEIE R S RIAE /nm
1 FLAGARE ORI 380.00+ 2.00 20 FLEEmREGASE  281.00+1.53

2 FLAEARE AR 283.00% 2.00 30 AEEMREGALE  268.0011.53
I, WA Y 24 418.00+17.56 40 AEEMREAIOE  300.00+2.52

2.2.8  KAHR TP IRLAR KN B FL AN 1 25 5%
PLTPRARAR KN B LA R bR, 25 8K AR
SN 204 30, 40 CHE LT AR AR KN B Rk
FLAMLI S o 25 R8T, AKAHIRELE 20~30 C,
il 5% 159 2 I FLF I RLAR SRR R A E B AN K,

FFLINIIE AL F iR IE AT, ARILE 4.

2.2.9 EFEATTHIE R ES SR EER  EH

OMT-PC fHAE N 30 mg, HAH N MCT, FLALFIHN
HS-15, BIFAAMFINAEE, Ku N2 11, JWIHSRE
AMFIFI R 2 0 8 AKAHIREE N 30 C, A
J7 OB, BUIIN 1 /KA, %)% EP
E R A W NIR T E AT IR E, BEDN 2s,
K, EEU LR, HEEMA SRE BRI
HEEEA A OHRIEOIAL; EEHES 3 M. L
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(#t5 20160701-1. 20160701-2. 20160701-3) 4~
BIEEM, 3 Ak R RSD N 5.50%, #HE
P SR NE S,

2.3 OMT-PC-SEDDS A HREHAR

2.3.1 OMT-PC-SEDDS TEM W42 OMT-PC-
SEDDS JLta¥iE1E, L OMT-PC-SEDDS & & T
EP &, BN 30 Calik, RMHEHEEE AL,
BEIA AR E OIS, B iZI eSS
JERARR -, #0810 min, FIIEAR S WTFK2y, T

I 3% B SRR TR 4y S min, FRIET,
FEH LS. TEM 458K 8, OMT-PC-SEDDS
NI ERTE /M, TokGE. 25 R ILE 2.

232 HifEK Zeta HLALIE HUEE OMT-PC-
SEDDS N7k ¥R T L1 JE » 43 il A O GRLFE I e
R Zeta FALIN E G 58 FLARIRLAE X Zeta HIAL,
4 KW, OMT-PC-SEDDS F AL J5 F Hki4z Jy
(355.00+£19.50) nm (n=3), 92.59% [ BHFI7E 100~
617 nm, Zeta AN (—12.80+0.66) mV (n=3).
SR 3, 4.

x5 RERXRFEELE n=3)

Table 5 Best prescription repeat experiment (n = 3)

s K i S L OMT-PC/mg M mIKE/mg EHCFIIRAA/m 3 #FIRAE RSD/%
Fllib)rie=d=a
20160701-1 2 :1 2:8 30 226.2 335 5.50
201607012 2:1 2:8 30 223.4 374
20160701-3  2:1 2:8 30 2243 355
-200 -100 0 100 200

2 OMT-PC-SEDDS TEM F1EXEE (X50 000 Zoom-1
80.0 kV)

Fig. 2 OMT-PC-SEDDS TEM negative dye observation
(%50 000 Zoom-1 80.0 kV)

0 1 000 2 000 3000 4000 5000
HifE/mm
3 OMT-PC-SEDDS A FHiEH %
Fig. 3 Particle size distribution of OMTPC-SEDDS after

emulsification

Zeta {7 /mV

4 OMTPC-SEDDS ZL{L/F Zeta LS
Fig. 4 Zeta potential distribution of OMTPC-SEDDS after

emulsification

233 ARNEELE  FEERE OMT-PC-SEDDS
500 mg B THEMEH, LALLM H FLAL I [A) Al
SRR NTERR, T 30 CIEE/KBIIFEMET, %
IR IIAIK . 0.1 mol/L HC1 &« pH 6.8 flg £k
e (PBS) X RCFLANI.  E FLAGHT ()RS 240
ZHISCm . 45 R, pH 6.8 PBS H A LIE R &2,
PRI K. GRNE 6.

234 FREMHEL W& OMT-PC-SEDDS
EEETEOEF, BLS000 r/min #5015 min, i3t
TEORENEEL., 452K, OMT-PC-SEDDS
Toor ZILG, K G FLAIAY 2 50 A iR 85 ARG,

F6 ARNRTHIBFILAE. RAIRRFHIRZRILLE (n=3)

Table 6 Comparison of self-emulsification time, emulsified particles appearance, and particle size in different media (n = 3)

IS I SRR AT P RiA% mm
K FLA AR E AL 87.00+2.01 273.0042.00
PBS (pH 6.8) FLA R IE BT 106.00+3.00 304.00+2.50
HCL % (0.1 mol/L) FLA AR ORI 93.0041.53 278.00+1.15
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2.4 H{EALFT OMT-PC-SEDDS {R5MEME £ R
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Ui L AU s F B RE S BT AS 73 TN 98 mL
W ZEHETE AN, RS H A iy 98 mL PBS i (pH
6.8); HETI E T 9 K P47, 158 (37.0£0.5)
‘C, HFEN 100 r/min, 53HF 5. 104 15, 30, 60,
120, 240. 360, 480. 600 min HUFE 1 mL C[A] A%k
e R RN, 0.45 um TALEMIER, SRUEW
K HPLC ¥EIE OMT &&, JFitE 59 B0
BECR , 221 REBECR 2 (& 5).,OMT 1) HPLC
S EbRAE 2R 7 FE N Y=30.886 X—5.647 7,
P =1.000 0. Z5% %P OMT. OMT-PC
OMT-PC-SEDDS & #F B 7E 4 h 43 il ik %
93.84%- 88.39%. 88.61%, 8h 43HliEE] 98.23%-
94.93%. 96.65%.
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Fig. 5 In vitro release profiles of OMT, OMT-PC, and OMT-
PC-SEDDS
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