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Pharmacokinetic study of Etoposide Submicron Emulsion in rats
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Abstract: Objective To study the pharmacokinetic characteristics of Etoposide Submicron Emulsion in rats and compare with
Etoposide Injection. Methods Rats were randomly divided into four groups, and each group had six rats. Etoposide Submicron
Emulsion at doses of 2.5, 5, and 10 mg/kg and Etoposide Injection at dose of 5 mg/kg were iv administrated. Blood samples were
collected at 0.033, 0.167, 0.333, 0.667, 1, 1.5, 2, 2.5, 3, 3.5, 4, 5, and 6 h. Etoposide in rat whole blood were determined by HPLC
method. Results Pharmacokinetic parameters of Etoposide Submicron Emulsion were as follows: ¢, 0.37, 0.43, and 0.46 h, Cy 4.72,
8.7, and 15.5 mg/L, AUC,, 1.57, 2.84, and 6.21 mg-h/L, respectively. And pharmacokinetic parameters of Etoposide Injection were as
follows: #;, 0.34 h, Cy 7.53 mg/L, and AUC,, 2.63 mg-h/L. There was no significant difference of ¢/, for Etoposide Submicron
Emulsion at dosage from 2.5 to 10 mg, while Cy and AUC_, were both dose dependent. Etoposide Submicron Emulsion presented a
linear pharmacokinetic behavior. Compared with Etoposide Injection, AUC and ¢, of Etoposide Submicron Emulsion increased.
Conclusion Bioavailability of Etoposide Submicron Emulsion is improved, but half-life is still relatively short.
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Fig. 1 HPLC chromatograms of blank whole blood (A), 10 pg/mL etoposide reference substance added internal standard

phenacetin (B), and whole blood after iv administration of submicron emulsion at a dosage of 5 mg/kg (C)
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Table 1 Results of precision and accuracy tests (n =5)

S FEIR ElRkiEEs H )R 2% )5
JE/(ugmL ™) ST R E (ugmL ™) RSD/%  RE/%  SEMSCEIRE/(ugmL™)  RSD/% RE/%
0.05 0.047+0.005 10.2 -5.6 0.046+0.003 7.3 -7.6
0.50 0.490%0.035 7.1 -2.1 0.47740.028 5.7 -4.6
10.00 10.600+0.273 2.6 5.7 10.200+0.535 53 1.6
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Table 2 Results of recovery and matrix effect tests (n =5)

PRSI A PRE A2/ % TN,
JE/(ugmL ™) it  RSD  Hfi  RSD
0.05 90.5+44 49 1009+2.7 2.7
0.50 941455 59 1024+19 1.9
10.00 103.6+49 48 1049+23 22
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Table 3 Results of stability tests (n =5)
B FHE 6 h HEFE SR 24 h VR 1 X VR 3 Tk
SRV DU s . . . . . . .
L S R SIE W o R v R S o R SR S/
B (ugmL ™) PR T g KIURSIRIES gy, FHREWES gy, FMR SR e,
(pgmL ) (ngmL ) (ngmL ) (pgmL )
0.05 0.0470.002 6.6  0.0460.002  —-83  0.046+0.002 -85  0.0430.002 ~11.4
0.5 0.489+0.012 22 0.502%0.016 04  0478+0.033 —44 0.496+0.018 -0.8
10 10.2040.664 1.8 933040314  —6.6 10.400+0.153 43 8.91040.087 -10.9
N = q:'t\i:‘ﬁk‘{/\ 24 h ‘//‘\‘{/\,fﬂ\ - 7 d ‘{A‘{/\ PR T 14 d
RERIK ey s
_ SO0 ot == AR R SE W ot ==Y SN ot Y
BE/(pgmL ™) SR REM SRR REM SR REM
(ngmL ) (ngmL ) (ngmL )
0.05 0.0460.003  —83  0.044+0.001 —11.4  0.054+0.002 8.1
0.5 0.46240.017 7.7  0.510%0.011 20 051940022 38
10 9.97040.398  —03 99200434  —0.8 10.500-0.473 5.3
P MR EE - WA H DAS 2.0 2530240 SRS 2.9.2 WARFLANE iy 5 770 i 25 30 24 S5O 25 ) il
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@
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Fig.2 Mean plasma concentration-time curves of etoposide
submicron emulsion after iv administration
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Table 4 Comparison of pharmacokinetic parameters after

iv administration of etoposide submicron emulsion

RIS 25T K 8UE

ZH L)
2.5mgkg Smgkg 10 mgkg

i h 0.37 0.433 0.464
VL Lkg™ 0.571 0.447 0.168
CL L/(hkg)"'  2.955 1.599 0.754
AUC,, mghL”'  1.568 2.844 6.214
AUCy,,  mghlL 1.733 3.128 6.744
MRT,,, h 0.476 0.578 0.577
Co mgL™! 4.72 8.7 15.542
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Fig. 3 Mean plasma concentration - time curves of
etoposide after iv administration of etoposide

injection and submicron emulsion
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Table S Pharmacokinetic parameters of etoposide after iv

administration of etoposide injection and etoposide

submicron emulsion

ZH FLAL T 7 NIX e
i h 0.340 0.433

VL Lkg 0.422 0.447

CL L/(hkg)™ 1.74 1.599

AUC,, mghL™ 2.63 2.844

AUC,., mghL™ 2.89 3.128

MRT,,, h 0.477 0.578

Co mgL™ 7.53 8.7
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mg/kg J5, MKFBTHTFEA MRV BRIE, £ 205104
(0.3740.06). (0.43+0.44). (0.46+0.10) h, 34
FIHEI Co /Al (4.7240.74), (8.7+1.05). (155+
1.21) mg/L; AUC 73k (1.57£0.30), (2.84+
3.22). (6.2140.92) mg/(L-h), 3 ANFIEZ K Cos
AUC B RIEFILIERR (R>0.99). BiHWIKIEIHT
WARFLAIEAE 2.5~10 mg Frar 2 M 2532245 55

KR B K S 5 mg/kg (1330 73 S ALY
LG, 623 Bh (0.3440.024). (0.4340.44) h,
Co 43k (7.53+1.30). (8.74+1.05) mg/L; AUC
A (2.63+0.26). (2.84+3.22) mg/(Lh). K
Bl P AT VP AT S R R T Al L i 1) 24 80 21K
R TN 1 P B E I T &7 151 e G 2 i 2 vk S AP
JIER. AUC MK, Co FEAAAL . XA REZK N
WATA TS T RCALFLR R Ly, A N2 5L
ST A RE N B ACH 52— i), SO ek
18, M5 EEARIE N, (673 AUC ¥R, THBRZE
B,

CINDE = s & T S R & 2 Pl R R o e &2 ol

OB i AR IS P i, A S8R
B N T SEAARFEIA T WAL AE A4 A AR E B I ],
Wiy R S A P ) A S RIERE R S (TR N BN ]
N, ARG B AT R R TT
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