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[ Abstract] Objective: The method was established to determine the entrapment efficiency for the APPS
liposome. Method: Anion exchange resin was used to separate the liposome and free APPS; UV-visible
spectrophotometry was used to determine the content of APPS, and liposome encapsulation efficiency was
calculated. Result:The method established was as follows: the anion-exchange resin was used with 1.0 mol- L™
NaCl as eluent; the free APPS recovery was 99.21% , liposome recovery was 0. 07% with the linear range of 11. 66
-58.29 mg - L™'(r=0.999 4). The intra- and inter-day precisions (RSD) could meet the requirements ( within
2.0% ) ; the average recovery was 99.28% , RSD was 0. 66% . The encapsulation efficiency of APPS liposome was
70.16% on average. Conclusion: This method is simple and feasible, and can determine the entrapment efficiency

for the APPS liposome.
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R e IR A AL (R Hi B AR A1) ) 5 XS105 Dual
Range Hi 773 #7 KV (Mg 45 -6 7 240 8% ( B ) A
PR w5 0 Al (0 1% A (6 7R B 24 & b1 AR50 0 2 7))
Avanti J-26XP 5 91| i 3 25 .0 ML ( D1 38 2 PR I R T 5
(PEDARAA) .

FrAp Mo AR 224 (S5 2 A ) 5 D-JC oK % BE XS
Rt (v ) 245 A 0 ) A E BT, 110833-200503 ) 5
B IR (I VLA N B A 50 T ) 5 4y (BT N UK Ak
TakF) ) s £F 4E 5 DE-52 (5 AE 1 26 A4 W) B AT KR
DAL T s B OIBENR ( g 3 AR B 2 RO R
ocwl ) s MR EE (B RCE AR A RA R
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2.1 ARAGRRBAR S =5 AR B W A
2.1.1 APPS IR BTy il 4 F2c R [ 25 i) R
FERCH pH 7. 4 19 PBS ¥, FH 2 18 /K M B 10 A% i
## 1710 (pH 7.4) PBS % Wk, K % Fr & U9 0% I8
150. 00 mg . fiB [& % 37. 50 mg, PEG2000 22.50 mg,
APPS 7.50 mg, ¥4k J5 & APPS,PEG2000 Jiil 10 mL
ZENR K s i, A ACRR U, 5 P 5 SR W g L EL
B H] 40 mL 2 k¥ i, A K A% W 10 mL, 78
12 000 r-min "' #EHE 2.5 min, {# 5 W/0 B2 ; &%
A 100 mL BB F, F 25 C,60 romin ', 25 5%

PR R R L OBt AR B m 1710 19 PBS 22
W 5.0 mL, L 5 000 r-min ' 5% 8 5Pk A 15 F)
APPS B A, NZ&€ MK & 50 mL, 53] APPS fig ik
W, 5
2.1.2 PR TUARERE A OR A28 R R
il £ 25 IR BT A4, R %% Kk 2 DP #E B 150. 00 mg | fIH [
% 37. 50 mg, i T 40 mL Z @k, i A Ef# PEG2000
22.50 mg (1) 10 mL Z& MK U, 4% IR 2. 2. 1 TR |9
il g ok A i A 2 R AR W, A .
2.2 ST
2.2.1 HWAH A KEEFREL 105 C TR 2 HE
14 JC 7K ] 7 A X B 249 10. 00 mg, & 100 mL & )
rh N 2R K B RE R 20 B R AT, RIS AR
M . M ERE APPS B K 24 150 mg, & 100 mL
ZER D NE B 2R OK IR K Th s R R R A
G ZEBACE SRS 15 A Bl i
2.2.2 WK S% R3] %
0 X BE i S APPS IS A WA 2.0 mL R
B 5% K 1 mL, BN A VB ER 5 mL, I jiE
RAT, BEZEEAE 20 min, 55 PAZEWK 2 mL, A
5% AWy EEER (A E#RAE) MF 2 B IR T 400
~600 nm FH, 45 5] I8 5L 5 HE S I T fe KT
Wk KBy 485 nm , PRIL A 2E 485 nm S A 4K
2.2.3 GRUEML A ST R B RS HUR AR X IR
% 1.0,2.0,3.0,4.0,5.0 mL 435 % 10 mL &
Hi T 1.0 mol - L' NaCl 3 W 2 25 21 1, Kb % % BU
2.0 mL % H I8, DUGE IR - K 9 vk 1 (1, 7F 485
nm AZb PN SE OGRS AR HE M 2o A5 R IENE AR A
A=0.0122 C+0.009 8,r=0.999 4,
2.2.4 WEREIRE R O A9 BE X R T TR
3 4%, A 1.0 mol-L™'NaCl ¥ ¥ it AL b A% 3
VIR B R, 43 e B2 2 TR I O BE A A
HR A B AT b fE 2ot 503 &, B R E 3 Wk, i 2
GE 3 d, HEHAE R AR ILEK T,

F1 BEERRER

oA e H PR % EREE

/mg-L™" SEHaE/pe RSD/% ¥ Erik/pg RSD/%
11. 66 23.26 1. 36 23.30 1.07
23.32 46. 65 1.45 46. 67 0.96
58.29 116.57 0.94 116. 57 1. 40
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2.3.1 BAEFacim gt BB 1 L™ 'NaC P, nI 584508, Rk, ¥4 1.0 mol - L™

JIg 1) T Ak B < KSR HET 4k % DE-52 [H 8 1 38 e i
JE(DEAE)1 g, # 5 mL s & Nz K2 5 mL, 2
WK 12 h B 25 40 /0N UKL, a0 e B e LR g i,
DEAE FHO0.5 mL-L 'NaOH AW E M 1 h L I, 3
i, FHZE KB e = p o 0.5 mL- L7 HCL %
WM 1 h DL b, KRR W, 28 1K Uk &= rh 1k,
HIEE

B B8 + 3¢ 4 B g A A9 I . ok B L AR
20 mm x 150 mm % 64 3% 4, 28 98 i A ib B4 1
DEAE & & , R PR 2 4, HEBR U, DLZS IRKOR
PR 2 3 5 Fr AR AR i LA 2010 N PR AR AR,
RN 10 mL e, BRA5 B 25 sc e BE A, & -
2.3.2 VR RYEERE RS %W APPS K 10.0
mL 75 iR BUAREE R 10.0 mL, 25 2 035 23 00 1B B8
A e G HE 5 40 A2 A K 1.0 mol - L™ " NaCl %
WM VERE A, P R 0. 75 mL-min ', Yk M4 T
ZI A T B 4 mL, 2R 15 B RS O
2.0 mL, % 20 mL HZERE P, oA E 1.0 mL, ¥ 5
iz 5.0 mL, 4Kk &5, FH 540 50 66 B 1H#E 485 nm
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B2 NaCl 3 oh it B 00 O ot it 2
MR 25 SR T R . APPS VA RURIZS 11 B IR VA TR
PAZE MK N BE ), AN BESE 473 B 5 iR A 1. 0 mol -

« 22 .

NaCl ¥ W A 6 i 711

2.3.3 WEHEAZSLYESE I 20 mm x 150 mm
B TEAE 2 A ARk A AR E Ll 205, B AR
Bl 2:10, 45 10 mL A9 1.0 mol-L ™ 'NaCl &
WU S, & Ho T A K B M, 400 22 28 n A
APPS ¥ W 5.0,10.0 mL; 4% J5 A1 1. 0 mol- L ™' NaCl
PEWCVE I WOAR VR W . 45 3R, A REBE AP L B 58
G Wk ER R 2: SR IE A, LR 5.0 mL,
2.3.4  APPS By AE W WA AECH 1.0,1.5,2.0
g L7'3 AR E B APPS R, 2 BIRE AL HLS. 0
mL 2 4y, — 438 25 mL &I H i 1.0 mol- L' NaCl
BRmBEREZE, 5 —WWKRE L, R 1.0
mol - L™ NaCl ¥ W 6 Bt , e £ ¥E i T 25 mL B
mh, I DAVE IR0 A0 B 22 20 B o R RS I R T A
2.0 mL AR 2005 W BE T APPS [ [l R, 45
HULFR 3, UL APPS W] B 58 4 e B, JE AT 7 35 1T i
%4 99.21% ,

#3 APPS HEKRX WL R

IR v i A AL
/g L7 A uR i /%
2.0 0.510 0. 506 99.22
1.5 0.476 0. 466 98. 96
1.0 0. 444 0.438 99. 45
2.3.5 FHMEFAMERE KHEBR6 K

FIUIE PR S. 0 mL,3 37353 & 25 mL B,
1.0 mol- L' NaCl B W B B 210 . 55 3 343 3 I
£, 1.0 mol- L™ NaCl ¥ LR , U E M8 F 25
mL g A, IR R A R R R IR A
2.0 mlL, MBI 5E WO B, TS R 5T A Y Tl
e, iR ILE 4,

F4 ZAERGHEEOBEKBLER

A HHE a2
No
o A foRi = /%
1 0.510 0.001 0.20
2 0.476 0. 000 0. 00
3 0. 444 0. 000 0. 00
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2.4.1 fiBFTi L B AME I AR YR APPS 2
245 g JoT A FBE 3% TE £ HF HL PR T 25 R, SR H DEAE 74 ]
BT A g2 A5, L 1.0 mol- mL™ ' NaCl 57
WORY | Il 7 |0 N B S T = 1)
APPS , 2R 1430606 BE 2 00 22 Ui 25 APPS 1Y & &, 1155
APPS g B {Rf1 35F 5
WHK = (W, - W,,) /W, x 100%

W, b APPS [R5, W, S R AR BT A Ui
B APPS H,
2.4.2 APPS JEFT{RM B M E B APPS 5 it
TR 3, SR B R EL 5. 0 mL, 4R 3E I BB 28 #e bt
JEHE, LA 1.0 mol - L™" NaCl ¥ ¥ Jhy 96 JBE 571 , 5 Jit 980 ic
BT 25 mL i, VR AR B2 2., KHE%
BRI 2. 0 mL, 443000 7 W B2 5 ) B 4 2. 2. 3 T
AR HE 7 AR il £k, OF DA LA Oy B2 TSR APPS
i, AR A SO A E L 55008 (70,45 +
2.48)% ,(70.10 £2.38)% ,(69.94 +2.67)% .
3 itig

D i Jo A 3 238 (1 G B U0 B9 25 ) 5 2 2 R
TR 4 85, B ETE 0 5 8 7k R B Uk
P B L O RS TIR A . SR, X T 2 BE 2R R
W, BRI — R BRTE S Bl R 2 B2
i O A M BE AL R, AR 0 S % SCHEk [10-11 ], R 48
APPS a7 1 H M 9 FR AR, SR 1] DEAE-52 [9] 2§ 1 52 4
G B, 1.0 mol - L™ NaCl 5 3 hy Uk BB 571 , 43 B i
J iR 5 g APPS, 25 5L 3¢ B 1 fE 1 9 2 56 3] 58 4
Sy o VRIS AT R S vk R by CLU A e 1A
F 14 i S 22 i A B TR R R N A 22 8 )R
% CUZE e () 5 W, 78 DEAE-52 [ 8§ 7 22 4t B Jig
BB VE IR BEAE IR BT 4 5 Ui 25 APPS J3 BTk .

i DEAE-52 [} & ¥ % g 3¢ 4 ¥ Uk I Ui &
APPS AR SCH 52T Yk o 700 1) b 2, 2848 K K BE fif IR
JoT A 559t B 22 W 40 B 5 AR ( NaClL 35 W) 1 e B85 o)
APPS 1y #E Wl 0 R A7 — & 2 m, Wk B CH 0.1,
0.5 mol-L™"fy NaCl ¥ ¥, ¥ A fiE 58 4= Uk i 07 B

APPS , F: [R5 2R A 1.0 mol- L' ) NaCl ¥ ¥

PR , APPS [~ 4 W %25 99. 21% ;5111 %5 111 R

RS A MU R K 0.07% . R IL, A& SC3E &

1.0 mol-L™"NaCl iEVE M VR A o 25 R %0, 857

1) DEAE-52 [} 2§ + M ig 22 ¥ 125 48 AF a7 o0, 5 &2 %
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