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and study its pharmacokinetics in rats
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Abstract: To prepare cyclosporine A (CyA) loaded block copolymer micelles and observe its release
behaviors in vitro and pharmacokinetics in rats, methoxylpoly (ethylene glycol)-poly (D, L-lactide-co-glycolide)
(mPEG-PLGA) was synthesized by ring-opening copolymerization of lactide and glycolide in the presence
of methoxylpoly (ethylene glycol) (mPEG) as initiator. The structure of the mPEG-PLGA copolymer was
confirmed with "H NMR and FT-IR. The cyclosporine A loaded micelles (CyA-PM) were prepared by solvent
evaporation method and their morphology was observed by the transmission electron microscope (TEM). The
mean size and size distribution were determined by dynamic light scattering (DLS). The release behaviors
in vitro and pharmacokinetics in rats were investigated by HPLC method using cyclosporine A injection
commercial agent, sandimmune, as the reference. The obtained CyA-PM showed spherical shape with the
core-shell structure, the mean particle sizes are in the range of 136.1-141.9 nm. The drug loading amount and
entrapment efficiency were increased and the particle size became smaller with decreasing the ratio of acetone
to water. With the increasing of the amount of cyclosporine A fed the drug loading increased, entrapment
efficiency decreased and the particle size had no change. CyA-PM showed significant sustained release behave
in vitro compared with sandimmune and only 9.7% of encapsulated cyclosporine A was released after 12 hours,

the release characteristics was well fitted with Higuchi equation (» = 0.999). The Pharmacokinetics study at
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equal administration dosage (5 mgkg') in rats showed the half-life (¢,,) of CyA-PM extended and the area

under concentration-time curve (AUC) increased compared to sandimmune. The results also showed that

cyclosporine A concentration-time data were all in accord with two compartment model. Cyclosporine A

loaded mPEG-PLGA micelles showed obviously solubility enhancement, sustained release and overcome the

side effect and toxicity of sandimmune resulted from solubiling agent-polyoxyethylene castor oil (Cremophor EL)

and might be developed as a novel dosage form of cyclosporine A.

Key words: cyclosporine A; methoxylpoly (ethylene glycol)-b-poly (D, L-lactide-co-glycolide); copolymeric

micelles; pharmacokinetics
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Figure 1 The 'H NMR spectrum of mPEG (A) and mPEG-
PLGA copolymer (B)
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Figure 2 IR spectrum of mPEG (A) and mPEG-PLGA
copolymer (B)
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Figure 3 The GPC chromatogram (A) and molecular weight
distribution (B) of mPEG-PLGA copolymer

T PR OK B BN SR B B I 25 e K, R EUR B
ILRDAATAT A IR R AAE], I GPC &
AR A VA 0 52 A S5 ik BSR4 T, 1T TH NMIR
U U A IR G, W 45 SRR .
2 CyA-PM B9 NaE =

ARG I AU KA LE S 12 2 F1 1 2 5 440, #)
2 S AT WA KA LR R 36 302 FURLAR 1)
oM, BRI LER 1, N KAR 15 i, AT
BB, w2 R, XS SRR E
FEFHA—S. AR T AEARAKAR & I, R e
B CAFR T 2l b T, BAKAI LR K, 3l 4%



+ 1414 - Zj27 244 Acta Pharmaceutica Sinica 2009, 44 (12): 1410-1415

P N 7SR 1 B 4L R o g AT, i R
AT A9 5 BT 46 1 SRR A% K /N R4 24 g

4215 5Pk #2515 ik BOR A W AR A
RS e . ASIISVEEL 2 A1 5 mg-mL ! AN IR
52T B R IR R A L B BRORLAR 1)
M. g5 RNR 2 Pon, S EES R RN RN
IR, (HALE R, X ] HEE BT 2
TS 73 25 40 38 N5 o P S8 1 2 36 A L 26 BRI 1)
G, ROR PR Z B R A B3 .
3 RRES

CyA-PM HiE5 A LI 4. P A L, CyA-PM 2
BKIE, B S . B 2RI A B R 3
SRR RE Y A Xk, RS CyA-PM Al WL
FEAE o

054 mi .l :.é%La‘:- 0.2 pm I ; : @‘

Figure 4 TEM images of cyclosporine A loaded micelles.
A: The bar represents 0.5um; B: The bar represents 0.2pm
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Figure 5 In vitro released profiles of BSA from ethanol solution,
sandimmune solution and cyclosporine A loaded micelles
(CyA-PM). n=6, x+£s

Table 1 TImpacts on particle size, loading level and entrapment efficiency of cyclosporine A loaded micelles with changing the ratio of

acetone to water (n =6, x=s)

Acetone/water Initial concentration/mg-mL " Particle size/nm Loading level/% Entrapment efficiency/%
1:2 5 141.9+£24.2 34+0.6 37.2+6.9
1:5 5 137.2+£30.2 4407 483+7.6"

*P < 0.05 vs the ratio of acetone to water: 1 : 2

Table 2 TImpacts on particle size, loading level and entrapment efficiency of cyclosporine A loaded micelles with changing the fed
amount (n=6, Xx=*s)

Acetone/water Initial concentration/mg-mL " Particle size/nm Loading level/% Entrapment efficiency/%
1:5 2 136.1£33.1 2.4+0.6 62.3+15.7
1:5 5 137.2430.2 4407 483+7.6"

*P < 0.05 vs the initial concentration: 2 mg-mL™"
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Figure 6 Mean plasma concentration-time curve of cyclosporine
A after intravenous injection of sandimmune solution and

CyA-PM. n=6, X+
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Table 3 Main pharmacokinetic parameters of cyclosporine A
after intravenous injection of sandimmune solution and CyA-PM.

n=6, xts
Pharmacokinetic parameter Sandimmune CyA-PM
AUCy24/pg'mL ™" h 12.79 £3.22 31.59 +9.46"
AUC,_/pgrmL™"h 16.68 + 4.86 449211317
tin/h 13.58 +£3.34 16.50 £ 4.12
MRT/h 15.19+4.52 19.48 £ 6.83
k™! 0.051+0.015 0.042 +0.011

P <0.05 vs sandimmune solution
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