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[ Abstract ] Objective: To prepare Panax notoginseng saponins liposome pellets. Method: With

entrapment efficiency as index, orthogonal design was adopted to investigate effects of proportion of soybean
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phospholipid and cholesterol, ratio of water phase and organic phase, the concentration of drugs and lipid dosage
on formulation technology of P notoginseng saponins liposome lyophilized powder, then P notoginseng saponins
liposome pellets was prepared by plastic method. Result; Optional formulation technology of P notoginseng
saponins liposome lyophilized powder were as follows: proportion of soybean phospholipid and cholesterol (6:1)
ratio of water phase and organic phase (1:4), the concentration of drugs 20 g -L ™', lipid dosage 150 mg. After
dissolved of prepared liposome pellets, average particle size of liposomes was 220. 5 nm, Zeta potential was-71. 2

mv, dissolution was up to 81.41% within 1 h. Conclusion: Dissolution of prepared P notoginseng saponins

liposome pellets was high, particle size distribution of liposomes was well and quality was stable.

[ Key words ]

efficiency ; orthogonal design

= BAT G AR iR 0 i AR R T i Lk R A T
R R T K B L AT BR O L BT 8 N R B
A WA AL B 3 AR R B A PR R I R 22 R
=L AR (PNS) 3R 7 o UL I A 96 0 9 o0 2
T S KON R B Ak O IR0 o ot i K B SE 4 . PNS
TRV PRI RS 23 oo R, IR 22, /N
WAt R v 2R 38 5 1 22 0 S BOHAE WA IR
EBFH L AR AR AL 2 Y W R
AR S5 E 1R 25 R 1 & PNS g A g SR Al | R
P VR T BRI 55 PNS IR B AR ok T8, 38 2 1E 52
IR E A T T2, BT il 4% PNS JE SR GO
1 ##

= LR R AZEI Rg, AZ I Re AZ
FEAF Rby Xf B (v [ 24 A R R E BT, it S
Ay 9 Sk 110745-200421, 110703-200424, 110754-
200421,110704-200420) , =Lt o B HHERY (EH
FRMAT , =L BB RN T5% ), L.
s Sy (35 i, K o B e Al gk, At 3R 38 O 4y
Bréati,

1200 %1 e 250 i AH (0 35 A0 (€ [E 2 PR A F))
TGL-16C BB (Ll 2= B2 & T ) , LGI-10
RV VR TR HL (AL DU R ARL 2 AL AR T ) , MDF-192 #Y
BRI VK48 ( H A< Sanyo 4\ 7] ) , Zetasizer Nano ZSP
R 5 BT AN Zeta H1 A2 43 T4 (FE [E Malvern
188 2N F)), ME 215P B |1 1 43 #F K (1 H
sartorius 23 ) ) , Q-Gard Y 4fi /K #1, ( 3¢ [E Millipore 2y
Al o
2 FESEHER
2.1 =L BB HPLC & &l E
2.1.1 o 1 %% Kromasil C,, {4 %
(4.6 mm x250 mm,5 pm) , FBIAH NG (A) -7KB6
B (0 ~13 min,20% A ;13 ~30 min,20% ~25% A;
30 ~35 min,25% ~40% A;35 ~40 min,40% ~20%

.36 -

Panax notoginseng saponins;

liposomes; lyophilized powder; pellets; entrapment

A) W1 mL-min ', AR R 25 °C, K 9% K 203
nm, #EHEE 10 pL, WA 1,

t/min

1. =L R, 2. ABRT Rg,;
3. AZRAF Resd. AR Rb,
E1 =t£&E2%# HPLC

2.1.2 HWHHE S ERR = LR R,
ANZ B Rg, AZBH Re fIAZEAF Rb, XJ M 5
4.4,10.8,2.12,11.2 mg, /%% F 10 mL &P,
T R it O R 22 20 B L H 50, BIVAS 4% B0 1 X6 B
A . R = LB R OAS BT Rg, LA
ZBH Re AS AT Rb, Xt B8 4f 4 WOE =,
Bt 53 0 s B B R A BRI R . =L B AT R, VA
ZBAY Rg, AZ B Re AZS B Rb, Bl 57
K 110,540,42. 4,560 mg- L~ 4 X B8 5 %5 W 4%
1 mLACHI IR G X IS BE IR =L aR
T2 10 mg, & 10 mL A, i s 5
i A R = Z0 B AR AR A

2.1.3 APEXRRFHE KEWRR21L2H N =L
B R AZSEI Ry, AZS B Re. AZ 21 Rb,
Xof FRE it A8 VRS B in PR 3 ) R R 1) X R
VSV, 20 1.1 0 J7 vk R AR 0 0 T AR, LA I T
TR N A A, Jo St ok B2 S i A A, 75 [0 051 5 A2 43 Ay
Y=2.5159X-0.940 2(r=0.999 9) ,¥ =2.914X -
2.598 3(r=1),Y=2.8113X+1.998 8(r=0.999 9),
Y =2.347X -0.400 3(r=0.999 9), 2 I 35 Bl 4K v
4. 40 ~440 4,32 ~1080,4.24 ~212,4.48 ~1 120



20, 45 = b SR IR B B B

mg-L~",

2.1.4  KEEm IS RS W] — R A 0 B i
W10 pL, ESEPERE 5 R, % 2. 1.1 T T 6635 4 14k it
FELEER = LB R OASEIT Rg, AZS 21T Re,
ANZ % Rb, W AL RSD 43 Jill 24 0.46% ,
0.24% ,0.77% ,0. 68% , 3 W1 iZ AL #5KE % B KL 4F
2.1.5  FasEMEiRXg RS W] — TR A 6 B A
W10 WL, 43 5I7E 0,1,2,5,7 d # 2. 1.1 J5 F {5, 5%
PRiERE 5 R =LA RLASBH Rg, ASRAF
Re A\ Z 2 1F Rb, W H L RSD 43 5]k 1.64% ,
0.69% ,0.65% ,0.51% , WA X SIEWAE 7 d N
2.1.6 HmEMRAE HEKRR=L2HEEY 6
By 4% 2. 1.2 TUT J7 v i o At 12 b ¥ v, I s 0 T
L5 = £ 4F RLLAZS AT Rg, A S AT Re,
ANZRBH Rb, &&= RSD 4354 0.43% ,3.05% ,
3.67% ,2.94% ,RWZ Tk EEER LT

2.1.7 AR RS R B R IR T A
A A 1 mL A% AR & X B s W 1 mL, [
HEEAE S mL, # 2. 1.1 30 F 6 3% 5% (4 &2 , 31
AR, SR =L21 RILASEH Rg,  AZ
HAF Re, A S 23 Rb, V¥ I #f [m] 4l R 4 51 Ky
102.93% ,103. 18% ,103. 86% ,103.20% , RSD 4} %I
1 1.18% ,0.47% ,0.38% ,1.53% , 55 4 & = &
2.2 PNSJRFURAEG T B 0y dil 4 SR F A 25 & ¥
il £ o A B PR AL Tt %) DR S B i R I [ P T
200 mL AP, A = U b i . R E A AL
AH-7KAH EE A9 A5 A 5 F: PNS 9 pH 6. 8 B B iR £
% th il IR A, B 10 min 45 ZL R, 30 CIEEK B

5% (1) H 5 B SRR (1B R R TR0, T - 50 C
TR 24 h, B TERALT, RS G B
2.3 BiAmERONE BERBOKEED
PNS JEFiiAE ¥ 1 mL, & #8 & .04l 4, 10 000 -
min " B0 20 min, HUITTE FH BRI AR, A4 S min,
WA HPEEASE 10 mL, o 38, W 2.1.1 15
T S A TSR A (W) 5 R B R ROK
A J5 W PNS JE BAR i W 1 mL, ] HY B i, 8
5 min, B FL, FHH B2 A £ 10 mL, i 3§, HPLC
TR A E (W, ) T ASIH R A YA
H,
@ﬁaﬁzwl/m x 100%
2.4 ERKE 7EFRRER L, ke K T

i I [0 e 5 1L KRR G BILAR LU B8 L 25 9 o vk
J B NG 26 i B 58 N & b R ON bR, St U
F KPR Ly (3Y) IE AR IR B, 4% 2.2 T F 7 il %
PNS R B T8, 2K L3 1, 3 56 22 HE I 45
L2, DT 3,

®1 ZLLEHERKETHMAAIEREERREEZKE

KT A Wi - B K AH- CEYBiRE DIEEH=
JIE [ e A AHLAR WepE/g-L" /mg
1 4:1 1:3 10 150
2 6:1 1:4 20 200
3 8:1 1:5 30 250

R2 ZELEREHEREFTHLFIZEMAEERKNE LA

No. A B C D R/ %
1 1 1 1 1 52.25
2 1 2 2 2 90. 30
3 1 3 3 3 75.53
4 2 1 2 3 80. 04
5 2 2 3 1 92. 44
6 2 3 1 2 50.38
7 3 1 3 2 58.16
8 3 2 1 3 60. 41
9 3 3 2 1 96. 02
K, 72.693 63. 483 54.347 80. 237
K, 74.287 81. 050 88.787 66. 280
K, 71.530 73.977 75.377 71.993
R 2.757 17.567 34.440 13.957

ELWL3 A 2 W 4 TR 3R %) PNS i o 14 ok 1 4
HREITE N C>B>D>A, UMEE/NGA
PR iR 22 I AT 75 22 087, R BLIN & B, C, D 4%
fERAA R FER W, RIKFHE N A,B,C,D,,
ROV A -FEL [ B (62 1) K AH-A HLAH (1:4) , 251 o &k
WRIE 20 g+ L7, BN T4 150 mg,

R3I ZELEEHFEBEREFTHRFIZHESN

LEE3 SS f MS F I
ACR%E) 11. 491 2 5.746 1. 000

B 468. 730 2 234.365 40. 791 <0.05
C 1 808. 203 2 904.102  157.358 <0.05
D 295. 383 2 147.692 25.706 <0.05

i Fy05(2,2) =19.00,

2.5 Wbik% A Tr T 20 4 3 4 PNS Jli
B VR4, 4 2.3 TR 7k B R TR 1
%% 85. 68% ,#izh & 21.83% .

.37 .



19 B4 18
201349 H

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 19,No. 18
Sep. ,2013

2.6 PNS Jig 5T /R SO 1 i 5
2.6.1 JRFUARBOALAYEI S BUR % 4F i PNS g BT
PR TR, TS R 75% 2 BEAE R ), R
FHER L &, Fr R B B AR 1 ~2 mm WO,
2.6.2 JRFUROALES 1B EE B PNS g A i
U3 M, B3 29 0.05 g, A B A 7K 200 mL 1%
FRrp 4 [ 25 ) 2010 A b B s XC ¥ s B2 0
VAR AT LA, B 7 100 remin T Y B (37 +
0.5) °C. 4% F 10,20,30,60,90,120 min HC
2 mlL, [ AR 4 2 3% Hh A BT, B R 0.45 pm
P FLUE B g 3, 0 R 0 2 , 58 PNS K [R) R i 14 %%
W el i 2, DI 2, e BRIl T 25 o
FHRLE 1L h N >80% , Wit 1 IR 5 Bl 58 4 .
120

100

—— i —
—a— B
—— FE =

0 2.0 4.0 g?/minéo ldO 12IO 14b
H2 =-tRBEREREMAEHE S

2.7 JRIIRRLAZ N Zeta A AU E I =L AR
HREBUARGALZY 0. 02 g, 7K 5 mL &8 R 43, BORE &
TR D A S Zeta W57 00 2 ASC PPl o, 25 SR P-4
RAR 220. 5 nm WA AU, Zeta AL —71.2 mV,
2 W & 1 g o R e AR
3 itig

R SR A it 1k R 2 Tk A 5 i K SRR (B =
L BRI WR A B R B IE B AT B FL5R) iR
F =AW BEAE R A AILAH B 002 B i 2L 500 5 3 5,
FLHIAS B g o A R = 3k 80% , k2 i 21.83%
DT T E N £ Tk S R o R SR I A
il & Z A8 Bk (B A0 3 SO A AT Re 5 W e A1 Rt

- 38 -

FZG 1 A 5, A I 1 456 306 A 76 4 1 1 %6 PNS i
JFfAs

I 5 A 2 0 2 7 ik e SR P A MR M i
PEVE BN R B0k (E R A R
i 3k 0 T T O o 4 ™ R A KA 2 BT
VE AT, AN B SR A SRS R A A R ELRE I
K 5 TR 0 v R A ORT B KB I A, T AT AR M ) S
254 508 R A BRI R % T I

[ &% 3Tk ]

[ 1] XVAH, 2Rk MR FE, 5. 78 =L b 2 B 4 1
I B ARG T ] v [ S T ] A 4k i, 2006, 12
(5):5.

[ 2] #EgA KR, B, A5 = ik 2 8 43 TF 55 ok
[J]. H 25 ,2006,28(2) :246.

[ 3] WG, kaks. = b s 1 X0 o i 45 % 24 2875
WFoE[J]. KHE242%,2006,18(6) :51.

[4] Tz e i =Ly mIERTRHERLT].
rh [ o I 2 %R, 2010,31(2) :39.

[5] ook, Jrmess. =L 8w 45 fig oA 1 ) & S HL/E FaE
NP2 5 [T ] 2 ,2004,26 (5) :352.

[6] X2 =LERH(PNS) HORWIZHILIE K W/0 1Rk
AL MBFSE [ D], L 5 H K 2% ,2006.

(7] XA ARFRBEARIM]. dbar: AR P A IR,
2007 ;8.

[ 8] HEWA,KFEE, MG, % HPLC 3 E =L AR 2y
AL o A R 4 & = [ ] H 25 44, 2009, 32
(12) :1810.

[9] FBEEHFBW HFE, % hg =L —MEIT" i
BRI R RGE[T]. o E A 245, 2012,37
(22) :3438.

[10] IR E. 3% 1 N5 B0 i i £ B2 4k 9 40 25 700 247
WaE[ D). A K AL R K 4 ,2003.

[11]  BREe:,Z= gt o5, b e 0. AR o R 40 35 6 09 I 5 7 ik
[J]. FRg2h2%,2009,7(3) ;212

SLGE A ]



