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and oral pharmacokinetics in rats
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Abstract: Aim To study the preparmation conditions and its oral phamacokinetic characteristics of
cyclosporine A ( CyA) pH sensitive nanoparticles. Methods The CyA pH sensitive nanoparticles were
prepared by the quasiremulsion solvent diffusion technique ( QESD). Male Sprague-Dawley ( SD) mts
weighing (250 £20) g were selected and randomly divided into five groups. The bioavailability of CyA
from nanoparticles and Neoral microemulsion were assessed at a dose of 15 mge* kg'l by gavage. The
concentration of CyA in whole blood samples was detected by HPLC to evaluate the relative bioavailability
of CyA pH sensitive nanoparticles. Results The blood concentration profiles of CyA pH sensitive
nanoparticles in rats fitted to two compartment models using 3P87 phamacokinetic calculation program.
Compared with the Neoral microemulsion, the rlative bioavailability of CyA was 94.8%, 115.2%,
113.6% and 132.5% for CyA-E100, CyA-L100, CyA-L100-55 and CyA-S100 nanoparticles
respectively. Conclusion CyA-S100 nanoparticles was shown to significantly improve the oml
bioavailability of CyA compared with Neoral microemulsion ( P <0.05). While there were no significant
differences between Neoral microemulsion and other CyA pH sensitive nanoparticles. W ith these results,
the potential of pH-sensitive nanoparticles for the oral delivery of CyA was confimed. Furthemore, this
fomulation approach can be used to improve the oral bioavailability of other poorly soluble and poorly
absorbable drugs.
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Table1 Characteristics of CyA-pH sensitive nanoparticles (7 =3, x £s)

Fomulation Yeild/% Dmg entrapped efficiency /% Dmg loading /% Mean particle diameter/nm
CyA-E100 nanoparticles 96.7 0.5 90.90 *0.05 18.90 *0.22 99 +13
CyA-L100 nanoparticles 89.80 £0.03 98.20 %0.08 19.90 £0.14 107 £15
CyA-L100-55 nanoparticles 96.30 £0.20 99.900 £0.010 20. 60 0. 20 60 6
CyA-S100 nanoparticles 98.8 0.6 99.90 %0.05 20.30 £0.12 37 %6
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Chromatogram of CyA and CyD Standard ( A); Blood samples added intemal standard ( CyD, B)
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Table 2 Recovery and precision of the HPLC

method to determ ine CyA in rat blood

Blood concentration of CyA/ ng-mL!

Amount  Within-day (n=5) Between-day (n =25) 8I0
Recovery/
added/ Found/ . Found/ . o
Hge mL' pge gro! RSP/% o0 o1 RSD/% o
g g m g m e —e Neoml; 0—0O CyA-E100; a —a CyA-L100-55;
0.2 0.2024  4.91 0.2109  6.24 103.3 s —a CyA-L100: & —o CyA-S100
b2 1ot > LIS0E 32l 990 Figure 2 Blood concentration profiles of CyA after
3.2 3.226 9 3.68 3.2689  4.18 101.5 o ) ) .
oral adm inistration of loaded Eudragit E100, Eudrngit
L100-55, Eudmgit L100, Eudragit SI00 and the
2.4 SD 0.5 reference Neoral into fasted SD mats at a dose of 15
mL, CyA 50 BL, N mge kg'' (n=8, x*Ls)
3 (0.2,1.2 3.2 Hge mL")
s ., AUGC,.,, (35286 £2859) ng* h* mL’'
CyA CyD Neoral 1.32 CyA-E100
CyA b oo [ (920 £85) ngs mL"' ] . AUG.,
; -3 CyA (25242 2 552) ng* he mL'  Neoml
(101 £6) %, (104 +4)% (107 5.2%. CyA-L100-55  CyA-L100
£3) %, CyD (101 £5) %. Coax (2108 £254) nge mL™' (1672 %
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. , CyA- , ’
4 ' Y 17 Desai MP'" R
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wan L€ ) ng ] 100 nm Peyers patches
Table 3 Pharmacokinetic parameters of CyA incorporated pH sensitive nanoparticles and the
reference Neoral after oral adm inistration to fasted SD rats (n =8, x Ls)
o CyA-E100 CyA-L100-55 CyA-L100 CyA-S100
Phamacokinetic pammeter Neoml nanoparticle nanoparticle nanoparticle nanoparticle
Cpax / ng® mL"™" 1 341 £175 929 £g5° 2108 254" ° 1 672 £430 2 244 £329°
T,/ h 2.38 F0.17 4.2%0.3" " 2.1 0.7 3.9%0.7" " 2.50 +0.18
MRT, ., / h 21.4 0.9 27.5 £0.8" " 19.2 %1.4 27.1 .17 " 18.5 *1.0
AUC,_;, / ng® h* mL"' 26 634 %2 451 25 242 +2 552 30 674 £3 403 30 251 +3 625 35 286 £2 859"
F./ % - 94.8 115.2 113.6 132.5

" P<0.05, " P<0.0l vs Neoral microemulsion
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