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Preparation of lyophilized temsirolimus-loaded liposomes and their pharmaco-

kinetics in rats
LI Nan, MO Ran, ZHANG Can”
Center of Drug Discovery, China Pharmaceutical University, Nanjing 210009, China

Abstract  Lyophilized temsirolimus-loaded liposomes were prepared; the formulations were optimized; and the
pharmacokinetics in rats was investigated. The lyophilized temsirolimus-loaded liposomes were prepared by film
dispersion, followed by freeze drying. Formulations were optimized by single-factor design. The optimized formula-
tion contained 24 mg/mL phosphatidyl choline( PC), a weight ratio of 1 : 40 between drug loading and PC, and a
weight ratio of 10 : 1 between PC and cholersterol. Sucrose was determined as an optimal lyoprotectant, and the
weight ratio between sucrose and PC was 2 : 1. The optimized liposomes had a particle size of (100. 8 £6.74) nm
and an entrapment efficiency of (95. 24 +3. 58) %. Dialytic method was used to investigate the drug release pro-
file. Less than 30% of entrapped drug was released after 24 h at pH 7. 4 under 37 °C. In addition, pharmacoki-
netics of temsirolimus in rats receiving commercial product Torisel® and temsirolimus-loaded liposomes was eval-

and AUC of the liposomes were 2. 06- and

1. 49-fold improved relative to that of Torisel®, respectively. In conclusion, the optimized lyophilized temsirolimus-

uated after HPLC determination of temsirolimus in rat plasma. c,,

X

loaded liposomes with high entrapment efficiency achieved sustained release and significantly increased bioavail-

ability of temsirolimus in rats.
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Figure 1 Influence of the weight ratio of cholesterol ( Chol) to PC on
entrapment efficiency ( EE) and particle size of temsirolimus-loaded
liposomes (% +s,n=3)
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Figure 2 Influence of ( A) sucrose, trehalose, glucose, dextran and

(B) lactose, mannitol, NaCl with different weight ratios to PC on
particle size of temsirolimus-loaded liposomes for lyophilization taking
temsirolimus-loaded liposomes freeze-dried without lyoprotectants as a
negative control ,and influence of ( C) sucrose and (D) trehalose on EE
of temsirolimus-loaded liposomes for lyophilization (x +s,n=3)
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Figure 3  In vitro release of Torisel® and temsirolimus-loaded lipo-
somes at pH 7.4 at 37 °C (x £s,n=6)
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Figure 4 Plasma concentration versus time curves of temsirolimus after
intravenous administration of Torisel® and temsirolimus-loaded lipo-

somes at a dose of 10 mg/kg (x +s,n=6)

H PG 5] £ 16 4 79 Torisel ® A1 4H 17 3 ] Jlig
JRAERHTE G 5 min, Torisel® ) 5% i 1Ml 25 % JEE (e, )
WA AT Y 3R] SR A, 3 HL Torisel® fy 1. 245
JEE - ) Y £ 5 2 Y 2 ) i S AR A L, A S 2R

8 110 24 9 B - ] il 2R ) Kinetica 4. 4 8100
HEAT AL, HeAE B = LA TR 254 8 1 2= S50
21 R

Table 1 Pharmacokinetic parameters of temsirolimus after intravenous
administration of Torisel® and temsirolimus-loaded liposomes at a dose

of 10 mg/kg (x +s,n=6)

Temsirolimus-loaded

Parameter Torisel®

liposomes
Cpay/ (pg/mL) 5.33 +£0.67 16.33 +1.97*
AUC_,, /(pg-h/mL) 5.04 +1.10 13.44 £1.57* "
t1,/h 1.03 £0. 12 1.20 0. 13
MRT/h 1.28 0. 13 1.35 0. 11

** P <0.01 vs Torisel® group
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