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[ Abstract | Objective; To optimize formulation and preparation technology of chlorin e6 (Ce6) magnetic
sound sensitive nano-liposomes, and establish its quality evaluation method. Method: The liposomes was
prepared by thin film dispersion-vacuum freeze drying technique, taking encapsulation efficiency as index,
orthogonal test was adopted to investigate effects of types of organic phase, hydration medium, temperature and
time on preparation technology and effects of ratio of lecithin-cholesterol, ratio of lecithin-Ce6, ratio of Ce6-
magnetic particle and dosage of tween-80 on prescription. Morphology was examined by transmission electron
microscope, particle size was determined by laser particle sizer, in vitro release behavior of sound sensitivity was
studied by dynamic dialysis and compared with ordinary liposomes. Result: Optimum preparation technology was
as following: chloroform as the organic phase, water for hydration medium, hydration temperature at 55 °C for

50 min;optimum formula was as following: lecithin-cholesterol (5 : 1), lecithin-Ce6 (1 :50), Ce6-magnetic
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particle (1:2) and tween-80 amount of 0. 5% . Morphology of the liposomes showed sphere structure and rounded
appearance with uniform diameter. Average encapsulation efficiency was 90.28% , rate of leakage was 3.28%
and particle size was 176.9 nm. With increasing of ultrasonic time (0-150 s) and intensity (0-2.0 W + em 7)),

the in vitro cumulative release of the nano-liposomes increased. Conclusion: Ce6 magnetic sound sensitive nano-

liposomes has high encapsulation efficiency and good sound sensitive characteristics in wvitro.
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F1 Ceo EMERFMNREREHELZMENER KBS (n=3)
Table 1 Orthogonal test analysis of preparation process of Ce6 magnetic sound sensitive nano-liposomes(n =3)
No. A AP B kb BT C FRALI [a]/min D kAL, C fE A/ % HLAE/nm
1 L1k 7K 40 45 71.21 201.0
2 Tk PBS(pH 5.8) 50 50 89. 14 289.2
3 Tk PBS(pH 6.5) 60 55 74.27 255.2
4 4B Ik 50 55 95.70 363.3
5 yy 2 PBS(pH 5.8) 60 45 60. 03 185.8
6 A PBS(pH 6.5) 40 50 37.06 156. 1
7 S K 60 50 90.21 142. 4
8 =AW B PBS(pH 5.8) 40 55 69.31 338.0
9 = AP PBS(pH 6.5) 50 45 76.74 341.0
F2 Ceb BMEFHMABREEFTRENELZ KB (n=3)
Table 2 Orthogonal test analysis of formulation process of Ce6 magnetic sound sensitive nano-liposomes(n =3)
No. AZjRR L B Ui Ag -l [E B C tween-80 i/ % D 25 It W E/ % i f2/nm
1 1:30 3:1 0.5 1:1 25.90 395.6
2 1:30 4:1 1.0 1:2 46.31 317.6
3 1:30 5:1 2.0 1:3 48.27 298.2
4 1:40 3:1 1.0 1:3 76.91 277.2
5 1:40 4:1 2.0 1:1 45.69 310.7
6 1:40 5:1 0.5 1:2 86. 21 273. 1
7 1:50 3:1 2.0 1:2 86. 48 227.8
8 1:50 4:1 0.5 1:3 90. 72 196.0
9 1:50 5:1 1.0 1:1 71.11 241.3

x3I BARENFTEHH

Table 3 Variance analysis of formulation process

g+ 3 SS F P
A 2 855. 883 33.533 <0.05
B 92. 432 1.085 >0.05
C(iR%) 85. 166 1. 000 >0.05
D 1243.282 14.598 >0.05

‘HftFo.os(Z,z) =19,
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2.8 PRAMEEW AT E OB 3 4t Ce6 TS LN
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it Ce6 ff 1L Mg BT K R it 30T o 614 O JEE A 43 331 Ky
0.286,0.298,0.307; i % ¥ 19 A 43 5 >4 0.210),
0.229,0.237, W] Ce6 ML A ANRBUAHA R

A BLZETHRAT B, B2 TR C A S

1 Ce6 B SHKIERER TEM( x93 000)
Fig. 1 TEM of Ce6 magnetic sound sensitive nano-liposomes( x93 000 )
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T
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B 20

0 : : y : .
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B2 ZSANY e6 Bl 4 AR 5 g 4%

Fig. 2 In vitro release curves of Ce6 from different preparation
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Fig. 3
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Effect of ultrasonic time on cumulative release of Ce6
magnetic nano-liposomes ( A) and Ce6 magnetic sound sensitive

nano-liposomes (B)
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Fig. 4 Effect of ultrasonic intensity on cumulative release of Ce6
magnetic nano-liposomes ( A) and Ce6 magnetic sound sensitive

nano-liposomes (B)
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DT IR , B AL RE 1o I HL ALK MR [ A L AL A
e 2 %) SR, T 37 Aok 1 A R T i 4 2R AT il S
r IR [ B TR R A B 5 55 A, MR T LA A R BE
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I E] (O ~ 150 ) FIAE A58 3 (0 ~2.0 Weem ™) 35
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