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[ Abstract ] Objective: To prepare oxymatrine phospholipid complex solid lipid nanoparticles ( OMT-PC-

SLN) lyophilized powder and evaluate its pharmaceutical properties. Method: Pseudo-ternary phase diagram was
employed to optimize the formula of microemulsion; single factor experiments were adopted to optimize the
formulation process of OMT-PC-SLN lyophilized powder with encapsulation efficiency as index; the morphology of
this preparation was observed by transmission electron microscope (TEM). The particle size was measured by
particle size analyzer and the in wvitro release performance of OMT-PC-SLN lyophilized powder was examined.
Result: Optimal formulation process was as following: taking soybean phospholipid and polyethylene glycol 15-
hydroxystearate ( Kolliphor HS 15) as the emulsifier, ethanol as co-emulsifier, ratio of emulsifier to co-emulsifier
(K,) =3:2, oil phase: ( emulsifier + co-emulsifier) =1:9, oxymatrine phospholipid complex-stearic acid-
soybean phospholipid-Kolliphor HS 15-ethanol (30:100:180:360:360) ; taking 50 mL of 4% mannitol solution as

the external aqueous phase, ice bath stirring at 1 000 r -

24 h, took out and dried for 24 h. OMT-PC-SLN lyophilized powder was spherical in appearance with

min "' and solidifying for I h, precooled at —20 °C for

encapsulation efficiency of (38.09 + 1.24)% , average particle size of 785.5 nm, polydispersity coefficient
(PDI) of 0. 456 and the Zeta potential of —24.82 mV. The cumulative release rates of OMT-PC-SLN lyophilized
powder were 72.63% at 2 h and 98.42% at 12 h; the cumulative release rate of oxymatrine (crude drug) was
98.60% at 2 h. Conclusion: This optimized formulation process of OMT-PC-SLN lyophilized powder is stable with
good repeatability; compared with oxymatrine, OMT-PC-SLN lyophilized powder has a certain sustained-release

effect.
[ Key words ]

oxymatrine phospholipid complex; pseudo-ternary phase diagram; solid lipid nanoparticles;

lyophilized powder; in vitro release performance; encapsulation efficiency; lyoprotectant
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MR W] 4t 20150313 ) , 15-F2 BL 6 iR W2 2R & — %
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2.2 OMT s & awmdl & " FRE oMT
100 mg 5 7 5 H R S #E 300 mg T8 HHEE i,
JIA VY & K B (THF ) 20 mL, T 40 C K& &4 F
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(S/A) A CO) FIZKA (W) 9 Tk, 22 il £ = oA
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1:9 i, d A3 A g KRR AR < 1 pm HE B, i
VEFE K, AL 32,90 AH : (FLAER + BhFlfk
M) =1:9, W1,

0.2
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Fig.1 Investigation of ratio between oil phase and emulsifier/co-

emulsifier of OMT-PC microemulsion with different K,
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G2 S S L DNIER o b R L g R = i
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Sy 4y W A) WO B K i A A R FL AR
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Fig.2 Investigation of single emulsifier of OMT-PC microemulsion
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Fig.3 Investigation of proportion of mixed emulsifier of OMT-

PC microemulsion
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- 149 -



525 BT )
2019 44 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25 ,No.7
Apr. ,2019

. I 0.0
Woo0 02 04 06 08 100 W00 02 04 06 08 100
7B L]

1.00, 0.0
Wo00 02 04 06 08 100
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Fig.4 Investigation of co-emulsifier of OMT-PC microemulsion

SLN 4 & % 4% %] & 35.65% , 38.44% , 28.99% ,
27.74% ,26.80% ,26.01% ,24.50% ; & B MA 5
TKAHB AT 1210,

2.4.7  [EfLEFEE S RS EARE AR, M
K, =3:2 9fiAH: (LA + BhFLAER)) =1:9, A b
S0 fig 52 5 ) - Big 12 - K 2 % A -Kolliphor HS 15-
2T (30:100: 180 :360:360) , L £ % b % 5845
b, 43 5 % [ AL B[] 24 45,60,90,120 min, #2 2. 4
TR J5 vkl & OMT-PC-SLN, 45 4L i %5 ) OMT-PC-

&1 OMT-PC-SLN % T #HiTE 5 4R
Table 1 Scoring criteria of OMT-PC-SLN lyophilized powder

SLN 4 & % 43 % 31.61% , 38.44% , 36.82% ,
36. 02% ; (% P& [H AL B[R] 60 min

2.4.8 WEEES MRS LR H AR 6w Itk Ak
T3 K T 20 R R LB g -Kolliphor HS 15(1:2) 3 {k
A, LR B FARH LK, =32, 3l (FLAESR + B
FUALR)) =129, Ak o7 Z: 080 g 52 & -0 15 R - K
= B f5-Kolliphor HS 15-Z @ (30:100:180:
360:360) , #h K AH Ky & A & T R B 5 AY /K 50 mL,
1 000 remin~"PKV& 5 £ H 4L 1 h, F - 20 C HlK
24 h, B, T4 24 by [F]3E 6145 3 it OMT-PC-SLN,
TR AL B 46(38.09 £ 1.24) %, RWZ T 28808 o
2.5 OMT-PC-SLN ¥y ny il & 4 DL e wE
P T SR I UR TR H 2. 4 TR 7 o A
OMT-PC-SLN % T #r o LAGN KL ZR T 1 28 I L €6 75
RO O R PEAN 48 B, 25 T8 5 LA 10 43 1 247 PF AR o
390 75 AN [) Jo i 43 HIOREARE A b T R AR O IR
P00 B X6 R R BT Y R A B A R T R R
WbT7 o AL AT DL A R AR R AN R AN S 4 R
S, A LIS B A IR L TC AR 3R B 5 B A
PEZZZEIT O R T 7, I — 2 K IR $E 5 Re Pkt
I HL5E 450 WA e s b 42 2 52 0, B R 7w
— 5 B KV iR 43 IS DN A R AR 1S A S L A /)
Hdft. WAR 1,2, SGPREIA T 8 9 BT 4 I
i, 75 BN A RS AT R D Bk R 4% T R B
R R TR

big Yix S % PR3 HE AR/ nm
0~2 B (H) TR EEE(H) >90 s >800
3~5 Y, WA () LTFEEHE ) 60 ~90 s 500 ~ 800
6~8 BT ) FF@EEME(+) 30 ~60 s 200 ~ 500
9~10 TG, il 2 e 4 5 DA W et 2 <30 s <200

2.6 OMT-PC-SLN F 1 ¥y 2 7] 2 M B IFAf

2.6.1 Rif24540 ) Zeta HL iV  HL/DH OMT-PC-
SLN &1, /K B2 %5 I R I HORL AR 43 A7 Fl Zeta H
7o 455 OMT-PC-SLN Uk T #; F- ki 42 785.5 nm,
LB Z B (PDI)0. 456, Zeta Hi{i —24.82 mV
2.6.2 SMUJEZA HUCOMT-PC-SLN R4, illid &
K S I R I, 7 5 e JEE 1 TN P 4 RO T TR
SEATENE , YR AR 25 2 AR VAR, FH 2% W2 TR 4h
WL, T4, R % 5 i+ W s (TEM) W %%
OMT-PC-SLN (B &I A4 I o 25 R & B OMT-

- 150 -

PC-SLN 2 RBRE KR I 5 . WE 5,

2.7 OMT-PC-SLN ¥k T #5141 41 B 25 7k i % %¢
HUE 2 OMT-PC-SLN VR T8 & T Fil Ak 347 1) 375 B 4%
LA PBS(pH 7.4)2 mL, & 1, K, & THAE
PBS(98 mL) iy HZEHETE i, (37 £0.5) CHHIREK
% ,100 remin "SRR 459 T 5,15,30,60,90,
120,240,360 ,480,600,720 min [ [] &5 M BB i £
B 1 L ([ B0 0 25 5 (6] 3 0 R i) , &AL AR
0. 45 pum ) Gl AL B R 08 Ok, ICZE DR, 1% 2. 1.1 T
T SR E TR Y ) BRI 2 R Sh
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%2 OMT-PC-SLN R FMEIRIPF H R
Table 2 Investigation of lyoprotectant of OMT-PC-SLN lyophilized

powder

) bk B % PV i
“UUEM WA HER AW GF maN me /2
1 2 2 4 1 1 8
2 4 3 4 1 3 11
3 6 3 5 1 3 12
4 2 5 4 1 5 15
5 4 5 5 1 6 17
6 6 6 5 1 6 18
7 2 8 9 7 7 31
8 4 9 9 8 9 35
9 6 9 9 8 9 35

—_—
S N
(==

-
(=1

—a— OMT-PC-SLN:T-#

cu —— OMT

40
20

RBURIE%

2 4 6 8 0 12

t/h
El6 OMT E#}255 OMT-PC-SLN % F #} i fh 5 B A7 B8 53 h 2%
Fig.6 In vitro cumulative release curves of OMT and OMT-PC-
SLN lyophilized powder

%3 OMT-PC-SLN % T #}7£ PBS H1 iy M R AR BLHL &
Table 3 Fitting of in vitro release model of OMT-PC-SLN

lyophilized powder in PBS

E 5 OMT-PC-SLN & F## TEM( x6 J7)
Fig.5 TEM of OMT-PC-SLN lyophilized powder( x 60 000)

RERBh L . 73S OMT-PC-SLN #3254
FEAH YR OMT PBS I 2 mL, '8 T & Hr e W1k
Xk BR[O VR EAT B E AR . R E R BT
#, — 2 5 712, Higuchi, Riger-Peppas , Weibull 1% &Y
53 X% OMT-PC-SLN VT 453 14 {4 1 52 FRURE Tk iy 2k ik
G &R KA 2 h N, OMT J5i 25 5 OMT-
PC-SLN K + ¥y 70 5 B 1 25 ) 19 98.60% Al
72.63% , OMT-PC-SLN % T #5F 12 h i 254 2
FeR 98.42% . WL 6, BAHERB(R) T
L A ROR B, BRI A 45 1 1 i OMT-PC-SLN
RSN R 2 1 B A & — G gl ) 2 A R B2 L
PO F R NGEKRRRRE . WER3,
3 itig

SLN il £ 75 2 F2 B A7 vy 3 3y D03 R JRFL A1
WA FL AR LT O B )k R A
SLN ARG B R, B W A8 Z >S5 wm B K BOKL;
e L A0 T LA ] 48 15 B B R A FIORLAR 3 FL 179 24
KL, (HAR % B #2452 A% 1 R FL AL vk ) 4% SLN
it R A A HLIE ), RO 28 A B A AL R, A

TR THOREARY A 5 R?
T F1% ( =0.068+0.364 6 0.685 0
— 8 J1 2 In(1-Q) =0.3351:-0.363 7 0.955 4
Higuchi 0 =0.291t,,, +0.138 3 0.858 6
Riger-Peppas InQ =0.558Inz — 1. 049 9 0.900 3

Weibull In[1/(1-0)] =0.840 1lnz+1.246 2 0.871 0

R o AR E AL O = 0 AR X A N KR 3
A Bg oA R FL AR TR B L AR R Ak Oy R AT 5 5% R
ML 4 OMT-PC-SLN , B4 Jo 75 A AL 7 1
75 T B PR S AT AR A

H T AH DU V5 T B, i 5T A R X K P 2 ) 2%
MA 2 AR, HAi, A XKEMHZY Y SLN
il B R A A /D B A 3 ) R R I 2 o ) o
MEmZ—, TERARED , CHERKE ZRA%
Y EL 20 K 28 551 1) % g T 8 1) o 0 /b o AR B 5
FKEEPEZ Y OMT il 5 R e 264 , fE 38 & AR %
PERY LR b, LARERE Ry Mg 0T 40 4R 44 BL E 4T SLN 1y
Ml Ko E 2 W a8 T H g, s Rk
38.09% , ] R /KM Y SLN il s 424k 5%

AHFFEXRF OMT-PC-SLN f 4b 7 K il £ T. 2. 2%
HEAT T RGN o G T £ 245 vk B A s Y Ak
FL K HF AR b B AR e K E R,
HAER IR BEIR E S n T e, i — Ly
Gy 8 1 AN K AR T, 3R] AR 2 S B AR 1Y
SLN i 3 25 A L Ath 49 K 1 IR A9 LR o e b, i T
IKAR BB K, 3 100 305 P 791 ok B PRI L A b R ok AR R
SEPEAR AN B LR B 8 45 1 SLN RS 4 CHIE
WCE 5 3 RIS, PR AR K Z ORI, 7T
5 SLN fokr AL A ULREA 7 0 A 51RHAR
) e B 0090 96 V0 4 188 I HT I m A Ab K AH i &

- 151 -



525 BT )
2019 44 A

[l S5 58 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol. 25 ,No.7
Apr. ,2019

SLN, Z5 R B A3 9 AR RLAR I3 A AN K — I BLBCR T
191 R 20 ) ) Bk, L T 28 3 T 3% P 5 e J3E A 3 R
A0 IK AR 786 B2 A YR A o 9 B U] 2 1, 3 i B
RiARs R, I, AS B 58 16 4% K O A K A it 47 SLN
R B 2 o DAVR T8 B0 A0 0L L 035 1423 HOME |
RAE R P 18 b5 25 28 VR DR P50, 4 2R 3 U H R
VR DR R 45 59 2R B R 0 U AW
HRE (O WA R AR TE I o R E o i
# SLN YRRy xd T 52 w5 5o /K ik 25 W i A 0 1 | [ sk
HE A SLN A 1:d A v 245 49y 1) S0 K AR B9 BT 3R A G
WPy BL R A R E VR — S E R

[ &% 3]
[ 1] Rodenak-Kladniew B,Islan G A, de Bravo M G, et al.
Design, characterization and in witro evaluation of
linalool-loaded solid lipid nanoparticles as potent tool in
cancer therapy[ J]. Colloids Surf B Biointerfaces,2017,
154:123-132.
H W, R, IV [ 1A i 57 409 K s i 4 B 1z T
BFSEHE L)), 22 5 B2 ,2012,30(5) 331333,
FpRARE, G 55, EEHEIM, A5 T L i [ 1A N 5T N oK R
B #& K BT R PEAN [T ], o 25 B, 2015, 38 (6):
1290-1294.
FUEE, XUV, TRAREK, 55 S 0 1] 44 i 5T 24 KO 1 ]
# 1] RS2 O 4 A ,2013,19(19) :61-63.
AT, S . 2 S A S A 2 2 B AT SR
PERLT]. vy 252475 ,2015,44(2) :123-126.
SRR, A, RO S A v S i T N 24 B T A
Wt R (1] R Bl 2 R — R 25 A1k, 2014,
16(2) :448-451.
HUANG L H,ZHONG Y M, XIONG X H, et al. The

[2]

[3]

[5]

[6]

disposition of oxymatrine in the vascularly perfused rat
intestine-liver preparation and its metabolism in rat liver
microsomes[ J].J Pharm Sci,2016,105(2) :897-903.
BRIBEWE , m] /N, 21, 4. 9 2 0 B S Ak o S e b
FAE Bt T R (0], b [ 52 98 U5 5 2 2% 3, 2013,
19(11) :361-364.

[8]

- 152 -

[9]

[10]

[11]

[12]

[(13]

[14]

[15]

[16]

[19]

[20]

KEHE, ER L IRIER, 5. AW S TGF-6, i
S0 LA B 45 A AR AP VR I LT ] o 0 592 36 7 ) 2 44
#,2017,23(17) :149-153.

=, W K, e, & A =k
p38 MAPK T R £k B 5 i [ 1) 155 50 JJL B4 4 400 i 1
FELI]. dE S8 )7 ) 24 40 ,2017,23(22) :103-107.
XI5, 28 dh BB AR, 45 Sk S e R BRIR 2 1R
I ARELT]. TS ,2011,33(6) : 962-965.
TRE WG, % . A S s R il &
KRS Ty 2 wh e [T ] o E 2554 2% 3, 2005,
39(13) ;:1002-1003.

TFoR e, LR, AR ik, % S SR E &

R ALY BRI ST [T ] . i T 25 24 2% 2 412, 2007 ,23 (3)
191-194.

I AW, W, 5. AL E S IR R AW
il & PR K AR B S 2E g (30 [ C L/ /i
B2l G 4x . 55 0w b 2 IR AR BT R BURT H R
[ PR AR 2 B8 34K 2 2006 4F 45 b 50 o [ 42 R 1Y)
T O AR Hy ¥ 435+, 2006 :288-298.

TR RS, S L R TR R W MRS HS 15 18
2R b R E ST R R (], 25 2 gk %, 2015,39(5)
370-375.

oA, AR BRAR S5 RS IR 0l L 1 Tl A R U
L] P E S gy 0 4455, 2013,19(9)
45-48.

Zoh, 2R A, EAE . AL IR A 2 R R AR N
Kpi[T]. W E 25 B ,2015,26(19) :2698-2702.
SRR, RN FE B AR TR T AR R A T2
FOBA 2R [T]. b B 58 5 J7 7 2% 44 7%, 2010, 16
(14) :28-30.

BRI 05, BT, o B, 4 T A i BT 4 DKL 1Y i i B 7E
VEIT R ARG [T ], B A M B A R R 2014, 14
(36):7182-7185.

Bl A, 8 I, 256, 45 5 R R [ A AR 5T 4 K R 1Y
il & S T i B g (D] [ S O R A A
#,2014,20(19) :1-5.

[REHE xEX]





