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Preparation and Evaluation of Oxaliplatin Long-circulating Liposomes
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Hangzhou Cancer Hospital, Hangzhou First People’s Hospital Group, Hangzhou 310002, China; 2.Pharmacy Department of
Hangzhou First People's Hospital, Hangzhou 310006, China; 3.China Pharmaceutical University, Nanjing 211198, China)

ABSTRACT: OBJECTIVE To prepare oxaliplatin long-circulating liposomes(LCL) and perform evaluations in vitro and in
vivo. METHODS Oxaliplatin-loaded LCL were prepared by reverse phase evaporation method. Physicochemical properties of
LCL were investigated, including particle size and encapsulation efficiency(EE). Pharmacokinetic study was conducted on rat
model. RESULTS The average particle size of oxaliplatin LCL was (195.1£1.8) nm and the potential was (-29.5340.57) mV.
In addition, the encapsulation efficiency was 18% and the drug loading was 2.4%. Pharmacokinetic studies showed that the
plasma clearance rate of oxaliplatin is 71-fold LCL, so LCL could significantly reduce the plasma clearance rate of oxaliplatin
and prolong drug the residence time in vivo. The AUC of LCL was 70-fold of that for oxaliplatin solution which significantly
improved the bioavailability. CONCLUSION This study select reverse phase evaporation method to prepare and obtain the
optimal oxaliplatin LCL with suitable entrapment efficiency, low toxicity and high efficacy.

KEY WORDS: oxaliplatin; long-circulating liposome; physicochemical property; pharmacokinetic
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Tab. 1
particle size, PDI and entrapment efficiency(n=3, X £5)

Effects of types of phosphatidylcholine on the

WEAR K R 4% /mm PDI % EE/%
SPC(Tywei) 237.0£2.5 0.179+0.023 18.8+0.6
SPC(Cargill) 202.0+3.4 0.228+0.034 9.0+2.4
SPC(Aladdin) 226.4+6.9 0.309+0.021 11.0£2.7
PC-98T(AVT) 240.242.9 0.246+0.019 13.2£1.0
DSPC(AVT) 270.8+10.6 0.295+0.040 16.842.3
HSPC(AVT) 196.8+7.8 0.294+0.044 13.0£3.2
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Tab. 2 Effects of drug to lipid on the partical size, PDI and
entrapment efficiency (n=3, x+s)

Zifigth R 4% /mm PDI 4% EE/Y%
1:15 232.5+2.4 0.213+0.019 14.542.1
1:125 215.5+1.1 0.235+0.030 17113
1:10 213.1£1.6 0.203+0.032 17.840.9
1:75 237.0+2.5 0.179£0.023 18.8+0.6
1:5 2342423 0.136+0.051 12.2+1.8
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Tab. 3 Effects of ratio of organic solvents on the particle
size, PDI and entrapment efficiency (n=3, X *s)

I A% /mm PDI 442 EE/%
] 196.9+2.1 0.195+0.067 15.242.0
s 219.6+2.1 0.203+0.016 14.0+1.2
AN+ R C2) 237.0+2.5 0.179+0.023 18.8+0.6
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Tab.4 Physical and chemical properties of oxaliplatin LCL

Pl FifE/mm Zeta HHAL/mV  AHEZE EE/%
bR LCL 195.1+1.8 —29.53+0.57 18.0
3 g A 190.8+3.1 -25.61+0.48 16.9
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Tab. 7 Recovery of detection method of platinum standard

Tab. 5 ‘ Stability i‘11\:estigation of oxaliplatin LCL(n=)3)E {A&EC ] ‘Jﬂﬂiﬁ{ I % P[] RSDI%
ZH Hif2/nm PDI iR =% ng-mL ng-mL R /%
0d 195.6+2.3 0.179+0.024 100 10.28 102.86
30d,37C 202.143.5 0.225+0.030 70.2+4.4 10 10.22 102.21 103.36 1.47
30d,4°C 190.942.6  0.19840.029 96.941.0 10.50 105.02
48.49 96.98
2.3 BEYDFNA LCL M3 50 49.16 98.32 100.10 431
2.3.1 AR & & e 15 vE SR RIE 52.52 105.01
. 100.97 100.97
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Fig.1 The graphite furance atomic absorption spectrogram
A-oxaliplatin crude drug; B—blank liposome.
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Tab. 6 Precision of detection method of platinum standard
solution (n=3)

H
e P/ - RN —
ng-mL™’ o RSD/% 0 RSD/%
ng-mL ng-mL
10 10.33 1.47 10.26 0.92
50 50.06 431 50.22 4.40
100 100.96 2.39 99.98 4.61

2.3.1.4  JNEEENCER 3 AN [RIR RS R bR v B VA T
() [ 43 5 103.36%, 100.10%F11 100.96%,
BITE 95%~105% 1 RIS R ZRYE I, IR R
Uf, ZRIE T,

232 KBUEWNZAE KBS %G T RZDF
B BRYD R B E g T R RN BB R4 LCL JE 2
B i 28 L 2.
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t/h
B2 RA4A. Kb 4L g R An - A| 48 LCL #y
13 408 B - i 1A i 4 (L 4.4 mgkg ' AT F EIT) (n=4)
Fig. 2
oxaliplatin(oxal), oxaliplatin liposome and oxaliplatin LCL

Plasma platinum concentration-time curves of

following intravenous injection in SD rats at a dosage of 4.4
mg-kg ™' (n=4)
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Tab. 8
injection of oxaliplatin, oxaliplatin liposome and oxaliplatin-
loaded LCL (n=4)

Compartmental analysis of plasma data after

HLYLFIEH
i HLYbF 4 S BYbFI 4 LCL
= WEERGE
— R AIC 38.512 48 43.398 59 133.975 24"
TEREA AIC 9.593 6 40.708 44 113.077 67"

T GEIDRIHIEE AR R L, DP<0.01,
Note: Compared with oxaliplatin liposome group, "P<0.01.

O A4, B4R AR A A4 LCL i
5% 5 8 (n=4)

Tab. 9 Pharmacokinetic parameters of oxaliplatin, oxaliplatin
liposome and oxaliplatin-loaded LCL after injection (n=4)

BEL V> FI
S BRI jggﬁg ;? " Byb R LCL
AUC/ng-h-mL™" 633.69 7 626.67 45 287.38Y
Tij24/h 0.2253 0.7850 1.0179"
T)jop/h 3.0827 2.795 18.349 1"
CL/L-h’kg™ 6 943.49 576.92 97.16"

TE: 5B RHE R BT A ELEL, VP<0.01.
Note: Compared with oxaliplatin liposome group, "P<0.01.
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