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Study on Preparation and Pharmacokinetics of Rhein—-Loaded Polylactic Acid Nanoparticles

SHANG Xiao—guang' LI Ying” XU Lu—hong’® WEI Ying-hui' BAO Qiang' LI Fan-shu'™ (1. College of Pharmaceuti-
cal Science Zhejiang Chinese Medical University Hangzhou 310053  China; 2. Department of Pharmacy Shenyang Children’ s Hospi—
tal Shenyang 110032 China;3. Shanghai Ttenth People’ s Hospital Shanghai 200072 China)

ABSTRACT: OBJECTIVE To prepare rhein-oaded polylactic acid nanoparticles and investigate their physicochemical properties
release behavior in vitro and pharmacokinetics in vivo in rats. METHODS  Rhein-oaded polylactic acid nanoparticles were prepared
by a modified spontaneous emulsificationsolvent diffusion method with PLA as the carrier. The morphology of rheindoaded polylactic
acid nanoparticles was observed by transmission electron microscope. Mean particle size and Zeta potential were estimated by laser par—
ticle size analyzer. Entrapment efficiency and drug loading were investigated by ultracentrifugation. Drug release behavior in vitro was
studied by dialysis. Using rhein aqueous suspension as control the pharmacokinetic behavior of rheindoaded polylactic acid nanoparti—
cles after oral administration in rats were studied. RESULTS The shape of rhein-Hoaded polylactic acid nanoparticles was spherical.
The mean particle size Zeta potential entrapment efficiency and drug loading were ( 134.37 £3.61) nm ( —18.41 £0.07) mV
(60.37 £1.52) % and (1.32 £0.09) % respectively. The profiles of release were fitted well by Higuchi equation. Results of phar-
macokinetic study showed that the p,,. of rhein suspension and rheindoaded polylactic acid nanoparticles were (5.788 +0.15) and
(11.607 £0.56) mg+ L™" ¢, were (0.193£0.01) and (1.102 +0.13) h AUC, , were(8.077 +2.98) and( 34.583 +3.93)
mge*heL™" t1pg were (3.319 £0.23) and (21.721 £6.13) h respectively. CONCLUSION  Polylactic acid nanoparticles can
effectively improve the pharmacokinetic behaviour and oral bioavailability of rhein.

KEY WORDS: rhein; polylacticacid; nanoparticles; pharmacokinetics; relative bioavailability
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RH-PLA-NPs N
NPs

1. RH-PLA-NPs
(134.37 £3.61) nm PDI  (0.099 = 0.023)

2; Zeta ( -18.41 £0.07) mV. RH-
PLA-NPs (60.37 +1.52) %
(1.32+0.09) % .

3.2
RH-PLANPs  pH 7.4 PBS (
20% ) 3, 3
4 h
96.33% . RH-PLA-NPs
4 h 61.25%
24 h
93.05% o .
Higuchi RH-PLA-NPs
RH-PLANPs  pH
7.4 PBS ( 20% )
Higuchi Q =0.250 2¢'* = 0.004 9
(r=0.9268) .

Bl KEmE b1 ( RH-PLA-NPs ) # 1% & s 45 B8 A
( =60 000)
Fig. 1 TEM Photograph of RH-PLA-NPs ( x60 000 )
Z 4
B2 RH-PLA-NPs #1432 47
Fig. 2 Particle size distribution of RH-PLA-NPs

2012 4 47 7



3.3

3.3.1 .
RH-PLA-NPs
HPLC 4, 4
3.3.2 RH
:A =215.67p —47.535(r =0.999 8)
RH 0.1~16.0 pg* mL™"' SN
.3 RH (93.61 =

2.79) % (98.08 +2.11)% (101.34 + 1.83) %;

—a—RH-PLA-NPs

—— R H suspension

Accumulative release / %%

i} 5 10 15 20

3 RH 4 ##o RH-PLA-NPs 89S th 4 . n=3 ,x £5
Fig. 3 In vitro release profiles of RH suspension and RH-PLA-

NPs.n=3,x x5
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B
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f/ min
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i 8, 1%

Fig.4 HPLC Chromatograms of blank rat plasma ( A), rat

B

plasma spiked with RH standard solution( B), rat plasma after

oral administration of RH-PLA-NPs( C)
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RSD 2.57T% 1.72% 1.42%;, RSD
3.12% 2.37% 2.21% »
3.3.3 -
RH RH-PLA-NPs -
5 o
1, 1 RH-PLA-NPs
. AUC, ., RH-
PLA-NPs RH
428.2% » RH-PLA-
NPs RH
4
4.1
RH-PLA-NPs
@D
12 I —&— RH suspension
310 I 4 RH-PL I-\-:\P\
r..h 12
5 RH RH-PLA-NPs

- .n=6 x=*s
Fig.5 Mean plasma concentration-time curves of RH after oral
administration of RH-suspension and RH-PLA-NPs. n =6 x s
1 RH RH-PLA-NP
.n=6 x s
Tab.1 Main pharmacokinetic parameters of RH suspension

and RH-PLA-NPs in rats. n =6 x s

Parameters RH-Sol RH-PLA-NPs
11 2g/0 0.224 +0.07 1.352 +0.29")
t112p/h 3.319£0.23 21.721 6. 13"
by /b=t 0.702 0. 15 0.072 £0. 033"
kyo/h ! 0.970 £0. 16 0. 304 0. 0882
kyp/ht 1. 808 +0. 67 0. 196 +0. 0512
ka/h~! 9.314 £2.74 1.568 £0.07")
V/F(c) I L+kg™! 0. 622 +0. 087 0.411 £0. 029"
Fnax/h 0.193 +0.01 1.102 £0. 132

P /mg * L7 5.788 £0. 15 11. 607 +0. 562
AUCy_,,/mg *h+L~! 8.077 +2.98 34.583 +3.932)
RH NP <0.05 2P<0.01

Note: ) P <0.05 2 P <0.01 vs RH suspension
* 527 -
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