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Pharmacokinetics and Targetability of Chlorin e6 Liposomes in Tumor-bearing Mice
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[ Abstract | Objective; To study on the pharmacokinetics of chlorin e6 (Ce6) phosphate-buffered saline
(PBS) solution and its liposomes in tumor-bearing mice, and to verify the liver and tumor targeting of Ce6
liposomes. Method: After Ce6 solution or its liposomes were injected into tail vein of tumor-bearing mice, at
different time points, the drug concentrations in serum and tissues of tumor-bearing mice were determined by
HPLC, and the pharmacokinetic parameters were calculated by DAS 2. 1. 1 software, while the relative uptake rate
(RE) within 8 h was adopted to calculate the targeting performance of Ce6 on the main organs. Result: The
pharmacokinetic models of Ce6 solution and its liposomes in plasma of tumor-bearing mice were consistent with the

two-compartment model, their half time of distribution phase (¢,,,,) were 1.516 h and 0. 507 h; their half time of
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elimination phase (7,,,) were 0.457 h and 1.366 h; clearance rates (CLs) were 0. 178, 0.067 L-h kg™ ';
their AUC, _ were 16. 734, 51.475 mg-h-L™", respectively. In liver, spleen and tumor tissues, the RE values
were 1. 149, 1.477 and 1. 277, respectively. The statistical analysis showed that there was a significant difference
in major pharmacokinetic parameters between Ce6 solution and Ce6 liposomes ( P < 0.05). Conclusion:
Compared with Ce6 solution, Ce6 liposomes has a more slowly metabolic clearance in vivo, and it distributes more

rapidly and widely, it also can selectively assemble in liver and tumor tissue, liposomal formulations of Ce6 may

be further developed for the treatment of liver cancer.
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2.7.3 MW REIKLE PO 2 4K, P (0,265,
.74 .

1.300,2. 650 mg- L") Jifi i ¥t BE (1 Ce6 iR Sl VT8,
VAT d NIESEHFE 3 KGR H NS 41
HERME 1 W, ESME 3 d, 7158 H A% E.
ZRAFER A H RS % RSD 1 <3.5% , H [H] K
HRE RSD ¥ <6.8% , FRWIML K% B R AP, 75 &4
PIRE i ) JoT o A R

2.7.4 DIBCREE  H ik O 0,265, 1. 300,
2.650 mg-L™"[) Ce6 X M8 S, 45 B 100 L 25
RN | B NS S W (1 = i RSl & Y =
100 L, R 5)J5 AR B Ce6 X R W 100 plL,
A FRERIK 100 WL IR 4], 6] 4R S B . ¥
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Fig.2 Mean plasma concentration-time curves of Ce6 in tumor-
bearing mice after administration of various Ce6 preparations(x +s,

n=6)
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Table 2 Major pharmacokinetic parameters of Ce6 in tumor-
bearing mice after administration of Ce6 solution and liposomes

(n=6)

24 Ce6 IF 57 1A Ceb ¥
i 0. 507 1.516
t1257h 1. 366 0.457
Vy/Lokg™! 0. 147 0.130
CL/L-h~ ' kg™! 0.067 0.178
AUC,,/mg-h-L~! 46. 668 16. 444
AUC,, /mg-h-L~! 51.475 16.734
MRT,,/h 1. 995 0. 892
2.8.2 HAUnAi A /NG 25 2 Rl Y A

Ce6 1145 4 4L o i 7 BB IS 1) B9 A2 AR 1 O WL 36 3

SER I 2 Pl R 45 25 )5 Ce6 Xyl PRI |42 1 5>
A3 B 2% AU Hrp e JEEINE rh A o B B R A bR, O
FL 2 Fob il 500 76 JUE v 24 g B o3 KOk O R T
I, Ce6 I AL Lo MIE Fp 25 W) v B A AR w5, T Ce6 JIig
JRARTE A JUE H 25 W) 5t Bk 3 B 24 Oy Ce6 3R WLHY 1/3,
U I i T o 790 DR R e ARG JUEE v 25 W JEE . T A
bR A, Ce6 JIG IR 5 Ce6 ¥ i 15 W I (1] 53 531
1 h R 2 b I R TR U IR B fE
P 1 IR AR AL Ce6 VR .

RIS 3K 2 i 59 72 45 H AU ) Ce6 iR 73
BT T B, 2= 8 h i, Ce6 JiT & 7 BUT B T
55.5% ~95.8% , 47 Ce6 7 faf 88 /N BRAK PN 9 Bk
ARIGEM, (H Ce6 1E MR 4121 BT [ 380 R W AR
THAUH L, L] Ce6 7 5 0 fE B A i i 4 23k B
I 4R 5, HL Ce6 iR BT EL Ce6 ¥ W TE I R 21
LN EEEARGEE 25 258h ), Ce O IR T

%3 BN REBIGES Co6 3 MMM R KGRI A& BAREHRESM (75,1 =6)

Table 3 Concentrations of Ce6 in various tissues of tumor-bearing mice at different time points after administration of Ce6 solution and

-1

liposomes(x +s,n=6) ng-g
i 57 A 0.25 h 0.5h 1h 2 h 4 h 8 h
Ceb KW L 1.727 0. 088 2.334 £0.137 0.821 £0.276 0.610 £0.233 0.191 +0.051 0.261 +0.033
Ceb fig I 4 0.593 +0.243 0.762 +0.177 0.889 +0.128 0.749 +0.342 0.452 +0.147 0.242 +0.079
Ceb W s 3.380 £0.452 4.084 +0.830 2.589 +0.285 2.276 +0.492 0.582 +0.102 0.171 £0.046
Ceb 55 4 4.616 +0.680 3.662 +0.532 2.412 £0.267 1.507 £0.372 1.235 £0.255 0.439 £0.090
Ceb ¥ I gt 1.297 0. 066 1.935 £0.443 0.722 +0.085 1.025 +0. 128 0.529 +0.073 0.307 +0.043
Ceb fIg I 4 1.709 +0.063 1.714 0. 154 1.183 +0.266 1.170 £0. 157 0.996 +0.143 0.655 +0.178
Ceb VAW i 1.776 +0.475 1.377 £0.247 0.919 +0.256 0.883 +0.210 0.710 £0.157 0.112 +0.029
Ce6 Jig JFif& 2.213 £0.518 1.449 +0.135 1.102 £0.215 1.006 £0.254 0.581 +0.090 0.288 +0.071
Ceb HW 5 1.254 +0.172 1.241 +£0.217 0.866 +0.171 0.758 +0.194 0.201 +0.026 0.092 +0.021
Ceb i85 4 1.926 +0.134 1.387 £0.221 1.210 0. 198 1.025 +0.184 0.554 +0.066 0.411 £0.079
Ce6 %M i 9g 2.373 £0.451 1.595 +0.242 1.538 £0.172 2.519 £0.417 1.147 £0.198 0.727 £0.109
Ceb fIg I 4 1.078 +0.267 1.827 +0.313 2.836 +0.598 2.381 £0.167 1.724 +0.428 1.261 £0.179

71. 1% , 1M Ce6 I8 RAKNALFEME T 55.5% , 32 Ce6
JIES J3 1A R e AL 24 W A0 A4 TN T B i 38
2.8.3 M MEITHM @4 25)5 8 h N RE SRIFM
B, WL 4, S5 R R BUAE M MR, RE 4y
Bk 1.15,1.48 F11.28 , RE<1 F/R LMk, >1
FOR A A 2 A B S 4UA # ) E, RE T R
B 1) 5O A A, UL Ce6 IR T 1A BE & £ 1E R & T IIF
I 0 e 9 2
3 g

T WESE Ce6 AR BT (30 1) PE, A S GG T T

EE /N B H22 T 200 B B T e g A8 5 2 A Y 3 A6
JEL 339 ) R A A AR R AT P b X5
WKL 17 J il — 2. R ko B 4 24, AR 1R 2 LA AR 3
ERAKAE R 2R (0 Ce6 R T A BEER K, 1M 7
F pH 7.4 (1 0. 01 mol- L~ § Rk 28 vl , i e 05
HAE Ny Ce6 MU 75 45 T 11 8 /1N Bl R i Dk 1 5
Ce6 ¥ WANG B 5, o T WF 52 25 W) 1 45 4L 20 1Y
O3 A 5B, AR SC R I HPLC ) 52 S [ B 8] 5 e BB
mh T Ce6 Y o 1 i P Al 5 1EHF L5 -0. 2% W
WKW (50:50) i shAR , 76 0 (038 26 746 T, B i
<75 -
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R4 Ce6 5 Jo A 76 37 88 /s R PR B 40 1o T 4

Table 4 Targeting evaluation of Ce6 liposomes in tumor-bearing
mice
AUC,,/mg-h-L~"
HH RE
Ce6 W Ceb i i {4
L 4.297 4.135 0.962
i3 10. 350 11. 890 1. 149
gt 5.596 8.267 1.477
fili 5.601 6. 069 1. 084
= 3.541 6. 189 1.748
i Jed 11.320 14. 460 1.277

W 5 2 D U ) SO U S R R A, AR T
SR AR = AP b L LR TR E A AL
F B ZERCANH Ce6, [ BT Ce6 HAT G AT 2 M
R FH R BT UE B Ik A AR 32 B HPLC I
AR Ce6 Fr i, U451 fA] SR 5 (5 [R] e 3kt A
TR B K e ] R RORT 245 4 T B ek R T
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SEHPRLAR AL /N, AN 105, 7 nm, AT 5E S 5 R )
5 S5 I 40 i T ) e P AL S 2 e B A o A b
AL TCIR S Ce6 15 WA 2= N5 0T AR il 571 , 76 o Jed
AT R R I AR T AL 21, R Ceb A
B B e VR X 5 SOk [ 8 ] 4Rl — 2, i
It 3 A ) 700 i 988 2 2 rp Cee© ¥ JE 3K 6 HsF i) A 5 T
R P, 0 Mk BE O L Ce6 TR R T2 X £ W
Ce6 lg AT Ce6 75V 5T I AE 1 45 14 B 45 T i 78 4
21, HABIE K Ce6 75 il I8 21 20 1Y) s B8 1 1) o 76 AT
[ R B 44 d RE 4390k 1,149 1,477 ,1. 277
Fl1.748 , R W] Ce6 J T 1A 75 i 26 20 414 — 5 1Y 41
M fE B E R RE A X825 , AT BB T Ce6 431
7 H At 41 280 v I 3 ok D AR AR i T 2R A BT
@S 2, Ceb g JHi 1AL Ce6 ¥ W AE 1 P 19 A= 4 F)
FH B B, A2 B iR 20 20 B T A e L XK
Ce6 g AR iE— 2 F 58 5 JF & A2 4t T SC 3 Ak s

ARSI SR FH A% G 1) 1 245 VR JEE 1 B A 450 H i
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