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Preparation and Evaluation of Pirenzepine Liposome

DAl Shu-zhen ', ZENG Jun-wen ', WANG Zi-liang 2, WU Chang-fan '
(1. Zhongshan Ophthalmic Center, 2. The First Affiliated Hospital, SUN Yat-sen University, Guangzhou 510060, China)

Abstract: [Objective] Topreparepirenzepineliposomewith good stability, highentrapment efficien—
cy and sustained-release effect. [ Methods] The uniform design method was used to optimize the recipe
and technal ogy for preparingthe pirenzepineliposome. Thentheshape, particlesize, entrapment efficien—

¢y, the results of accelerating experiments and releasing law in vitro of the liposome was investigated.

[ Results] The liposome is mono-layer vesicle; its mean particle size is 480 nm and average entrap—
ment efficiency of the prepared liposome is 77. 24% +9. 83%. The stability is good and the liposome
has the better sustained-release effect than pirenzepine phosphoric acid buffer solution. [ Conclusions])

Pirenzepine liposome is consistent with the design supposition.
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PZL) , 1.2.2 20 pL
o 1) , 100 , PBS
, I, U9(9") , 200 ~400 nm ,
o Xi , 68.6 PZ-PBS . @ 1—
mg, 19.4 mg, a : 5
N N E 10 mL ¢/ PZ-PBS 0.50,0.75,1.00,1.25,1.50,
37 C 3h, 1.75,2.00,2.25,2.50 mL. 25 mL ,
, 0.002 mol/L.  PBS o 280 nm
, 5 mlL, A, @ 2 -
( :
,60s1 , 10 S5mL. 6 0.6 mg/L PZ-PBS
,60s1 , 10 10 s) 0.50,0.75,1.00,1.50,2.00,2. 50 mL,
o 3, 25 mlL,
20 min, ) , 280 nm A
61, ¢ 7 15 1
0.45 pm .x2 pH ml., 3, 5, 26. 88
, X E , X4 mg/L, 35.84 mg/L, 44.80 mg/L PZ-PBS 5
o mlL, 10 mL, 280 nm
(EE) , EE( ) LA 2 :
a=1,b=2,¢=3, SPSS11.0 1.2.3 D : 1 ml.
° , 1 ¢/L PZ-PBS
1 1.278 mL, 1.597 mL,1.916 mlL, PBS
Table 1  Uniform design scheme 5 mL, I'mL Sephadex G-50
Factor ’
bevel 75 © o(mg)  x(mg) , o)
! a 3.0 0.4 8.8 1 mL, SephadexG-50
2 23 0-4 1.7 pH=6.0 PBS . 1 mL/min
3 a 5.5 0.6 44.0
4 b 6.0 0.6 176.0 , 2mlb Lo
5 b 6.5 0.8 7.3 ’ A,
6 b 7.0 1.0 1.0 A : NE) :
7 c 7.5 1.2 22.0 , 40 mL 40
8 ¢ 8.0 1.4 88.0 mL, 50 mL y y
9 ¢ 8.5 1.6 6.3 , 280 nm A, 1
a: improved freeze-thawing method; b: reversed evaporation m,
method; c: freeze-thawing method; xi: method for manufacture; x: pH
level of liposome solution; xs: quantity of vitamin E; xs: quantity of I ml, 50 mL ’
pirenzepine ) A, ,
1.2 m :
1.2.1 3, (EE% )=(1-m/m ) x100%
,20 g/L , my ; m
, 800 + my,
1.2.4

40°C ~50°C, 75% ,
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20 °C, 30 °C, 40 C , .
, t

1.2.5 PZL.
PZ-PBS . 2mL, PBS
2, , (

), 400 mL . 0. 002
mol/L  PBS(pH =6.0)100 mL, 37C

, 50 r/min, 0.5,1,2,4,6,8,

10, 12 h 5 mL, ,

3 o
Ci=f(Ai),Qn=100Cn+52 Ci(Q1=100C1, i=1,
2737 """ 9n:i+1)0(c 7Q

’A ?i’ n
)o
2
2.1
1~9

66.97% , 75.38% , 41.94% , 48.03% , 80.70% ,
64. 48% ,30.06% ,23.98% ,33.88% .

y=149.20 -18. 18 x, +
25.50xs,r=0.804,n=9,s=10.72, F=12.23, P

<0.05, DX , ,
X3 , o X1, X4 )’>
PZL . xi=a, xx=6.0, x3=1.6,
xe=14.7, y =80.51,
77.24 .
2.2
2.2.1 PZL
, , ( 1o
480 nm, 0.49,75%
350 nm ~ 570 nm ,
( 2)

2.2.2 PZ-PBS

1 PZL
Fig. 1 Transmission electronic microscopic photo—
graph of PZL ( x 30 000)
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Fig. 2  The distribution curve of vesicle diameter

. 204nm, PZ-PBS 280 nm ,
PZ 204 nm s
280 nm PZ-PBS o
, 204 nm ,
280 nm
; . @
A
P : I, A=
0.0197p+0.014 1, r=0.999 8, p 10 ~60 mg/
L . 2, A=0.018 1p+
0.0112, r=0.9968, p 5~65mg/L
. @ RSD
102. 15% , 99.89% , 99.59% 1.65% ,
1.05% ,1.02% |
2.2.3 PZL
97.15% +0.65% , RSD  3.39% ,
3, , :20 mL
—16 mL —8 mL
—32 mL —

° 77.24% +9.38% ,
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Fig. 3 The Sephadex G-50 column separation curve
of PZL

0.29% +0.04% |,

2.2.4 2,
P 0.05,
, A
2 PZL
Table 2 The results of PZL accelerating tests
Products 1/C t/mon EE(% ) ¢/ nm
0 76 £5 488 +25
20
3 74 £5 510 +45
0 75 6 498 £ 57
PZL 30
3 72 £7 518 +46
0 74 +6 506 £ 56
40
3 69 +6 530 £53

EE: entrapment efficiency; All t value < 1.20 within the same
temperature for EE; All t value < 1.21 within the same temperature

for diameter

2.2.5 4,
2h 81.74% ,6 h
, 6 h 80.44% ,10 h

. y=1-0.489 " 1r=0.836 11, s=
0.131, F=30.61, P<0.0l;§=1-0.645 ¢ 025
r=0.984 03, s=0.03723, F=432.42, P <
0.01,
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Fig.4  Accumulated release curve of pirenzepine solu—
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8] E
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