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( ) (GMS )
(SP ) Pluronic F68 ( BASF ) Tween-80 ( )
( ) ( ) (DDTC
) ) N,N-
Wistar 200420 g 033
2
2.1
2.1.1
USP25 &l HPLC
Lichrospher-NH, (250 mmx4.6 mm 5 pm) - -N,N- DMF - (
25 16 5 b5) (25 ) 1mLmin™ 310 nm 20 pL
10mg 10 mL DMF 1gL™
02 05 12 25 5mL 10mL DMF 20 pL
(4) () A=4.329><
10°p+1.544><10° (=0.999 8) 0.02 05¢gL™"
RSD 2% 98.9%
2.1.2
- SLN 50 gL
GMS 60
Tween-80 F68 60
1000 r-min™* 60 30 min
25 ( 1 21 4
20 min 5 min ( 300 W 3s 3s) 0.45pum
SLN 1gL™
2.1.3
4
GMS SP F68 Tween-80 3 1

Table 1 Factors and levels of the orthogonal experiment design

Factor

Level A B C D
m(GMS) /g m(SP) /g m(F68) /g m(Tween-80) /g
1 0.05 0.05 0.05 0.05
2 0.1 0.1 0.1 0.1

3 0.2 0.2 0.2 0.15
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(encapsulation efficiency EE%)

5 5 4
3 2 1 2
Table 2 Results of orthogonal design
No. A B C D EE% Appearance
1 1 1 1 1 49.2 5
2 1 2 2 2 50.3 5
3 1 3 3 3 44.8 5
4 2 1 2 3 47.8 2
5 2 2 1 1 52.8 3
6 2 3 3 2 63.4 5
7 3 1 3 2 43.2 2
8 3 2 1 3 44.3 4
9 3 3 2 1 58.1 5
i 144.3 140.2 146.3 160.1
i 164.0 147.4 156.2 156.9
j 145.6 166.3 151.4 136.9
' 48.1 46.7 48.8 53.4
1T, 54.7 49.1 52.1 52.3
17, 485 55.4 50.5 45.6
R; 6.6 8.7 33 7.8
R; R; B D A4C
A>B3CoDq 0.1 g 0.2 g
F-680.1g Tween-80 50 mg 63.4%
2.1.4
[4] SLN
21.4.1
18 20 h
2% 4%  NaOH 2 4h
5% 4 8h
5mL
2.1.4.2 DMF
1gL? DMF 05 1 2mL( 3 ) 2
10 mL 2mL DMF
2 mL 10 mL DMF 2
R (%)=1-Aatter/ Apetorex100% R 3 Abefore

Aatter DMF
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Table 3 The adsorption of free CDDP by cation exchange resin (n=3)
pl (gL™) A after A before Resolution/%
0.05 1028.7 19972 95.0
0.1 1610.4 38 576 95.8
0.2 2820.3 75 430 96.3
3 3 95%
2143 SLN
SLN 10 mg 10 mL 05 1 2mL
2 “€2.14.27~ 1 SLN
R 4
Table 4 The adsorption of CDDP with blank SLN by cation exchange resin (n=3)
pl@L™) A after A pefore Resolution /%
0.05 862.0 18 585 95.4
0.1 1620.5 37 683 95.7
0.2 21723 71 559 97.0
4 3 SLN 95%
2144 SLN
SLN SLN1 2 3mL 2
2mL 10 mL 10 mL
2 450 nm A R (%)=A4,/4,%x100% R
5
Table 5 The recovery of blank SLNs from cation exchange resin (n=3)
VimL A pefore A after Recovery /%
1.0 0.259 0.251 103.2
2.0 0.523 0.512 102.1
3.0 0.788 0.779 101.2
5 3 SLN 95% 105% SLN
2145 SLN
1mL SLN 2 10 mL 2mL DMF
2mL 10 mL
DMF 2 EE(%)=p1/p,%100%
EE% pL P2 SLN
2.15 SLN
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SLN SLN
2 %
1 1
100 nm
Fig. 1 Morphology of CDDP-SLNs under TEM (><40 000)
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Fig. 2 Particle size distribution(A) and zeta potential distribution(B) of CDDP—SLNs
2 SLN 12517 nm zeta
-46.4+10.3 mV
2.2, SLN
2.2.1
DDTC Pt(DDTC), Ni(DDTC),
254 nm (571 Century SIL Cyg
(200 mmx4.6 mm, 5 um) - - 50 25 25) 25 )
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1.5 mL-min™* 254 nm 10 uL
2.2.2
DDTC 0.1 mmol-L™ NaOH 50 g-L*!
200 mg-L™* 100 pL ( ) 2mL 400 pL
37 100 pL 20 pL
100 uL DDTC 37 30 min 400 pL
2 min 10 000 r-min ™ 10 min 37
100 pL 10 pL
2.2.3
)100 pL 400 pL 37 100 pL
2 5 10 20 50 100 200mg.L™
20 uL 100 uL DDTC “€2.2.277
(4s) (4i) 454 (R) ( ) (v)
2 200mg-L™" 6
Table 6 Standard curves of cisplatin in different rat tissues (n=3)
Tissue Standard curve r
Liver R=1.950><102p—2.460><10" 0.999 0
Lung R=1.980><102p+4.790>< 10" 0.997 7
Kidney R=2.380><10%p+7.80><102 0.997 9
Plasma R=2.720><10%p+1.063><10" 0.997 7
(R) ( ) (b)) 2 200mgL™
224
3 ( ) 6 <<2.2.27”
10%
( Y100 pL 400 pL 37
100 pL 5 “€2.227”
20 pL (
) 7
Table 7 Recovery of cisplatin in plasma, liver, kidney and lung (n=5)
Tissue peoor/(Mg-L™) Recovery( x £ s) 1% RSD/%
Plasma 5 81.24+2.08 2.56
20 82.88+1.60 1.93

(to be continued)
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Continued table 7

100 72.42+2.25 3.11

Liver 10 78.93+£2.18 2.76

40 81.25+1.94 2.39

200 83.59+3.24 3.88

Kidney 10 68.08+£2.79 4.10

40 77.67+1.83 2.35

200 76.11+2.24 2.94

Lung 10 76.02+£2.49 3.27

40 85.69+2.25 2.62

200 74.35+2.34 3.15

(
)
225
Wistar 24 2 SLN
8 mg-kg™ 10 20 40 60 min
2 100 pL =~ <<2.2.2*”

8 9

Table 8 Contents of cisplatin in different tissues after intraveneous administration of cisplatin SLNs in rats (n=6)

Content(x + s) /(ug-g™)

Tissue
10 min 20 min 40 min 60 min
Plasma 39.805+2.84 23.979+2.31 19.887+1.55 10.267+1.87
Liver 66.782+4.31 74.315+3.29 62.193+3.06 35.350+2.28
Kidney 11.899+1.06 16.924+1.98 14.269+1.21 8.908+0.95
Lung 2.235+0.36 5.882+0.84 7.309+0.95 1.360+0.20
Table 9 Concentration of cisplatin saline solution in rat after iv. (n=6)
Concent(x = s)/ (ug-g™)
Tissue
10 min 20 min 40 min 60 min
Plasma 28.421+2.12 42.267+3.56 27.333+3.01 17.179+2.29
Liver 11.168+1.14 12.416+1.20 6.020+0.67 2.191+0.19
Kidney 12.756+1.31 19.521+1.56 9.529+0.42 10.070+0.73
Lung 4.056+0.28 1.721+0.11 0.478+0.03 0.353+0.03
10min  1h SLN

SLN
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SLN
SLN
3
a.
- SLN
SLN
5% Tween 80
0.5%
b. B pH PtCI(H,O)(NHg), *
Pt(H,0) (NHz), 2 Pt(H,0)OH(NHz), * [°]
Na*
Sephadex G-50 4000 r-min™
SLN SLN
C.
DDTC NaOH
Pt(DDTC), Ni(DDTC), 254 nm
4
20 mg 01lg 02g F-680.1¢g
Tween 80 50 mg SLN 1gL* 125417 nm
zeta _46.4+10.3 mV 63.4%

SLN
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Preparation and tissue distribution of cisplatin loaded solid lipid
nanoparticles in rats

TIAN Jie, PANG Xiu-juan, WU Dong-dong, Yu Ke-fu, MA Ying-jie, ZHOU Jun
(School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China)

Abstract: Objective To prepare cisplatin loaded solid lipid nanoparticles (CDDP-SLNs) and investigate its
tissue distribution in rats. Methods CDDP-SLNs was prepared by an emulsification dispersion
-ultrasonication method. The optimal formulation was obtained by orthogonal experiment design based on
the encapsulation efficiency (EE%) and appearance. Morphology, particle size and zeta potential of the
SLNs were investigated. A precolumn derivatization HPLC method was established to measure cisplatin
content in different tissues. Tissue distribution study was carried out in rats. Results The optimized SLNs
were spherical and uniform under transmission electron microscopy (TEM). The mean particle size, zeta
potential and EE% were (125+17) nm, (-46.4+10.3) mV and 63.4%, respectively. Tissue distribution study
indicated that after intraveneous administration of CDDP-SLN, CDDP concentration was the highest in the
liver, followed by plasma and kidney, and it was the lowest in lung. Conclusion CDDP-SLN prepared by
this technology exhibited high quality and liver targeting effect in rats.

Key words: pharmaceutics; solid lipid nanoparticles; emulsification dispersion-ultrasonication; cisplatin;

tissue distribution; targeting effect



