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[FHZE] B HHH/IVRAR S (hydroxycamptothecin, HCPT) g B A %4 HoAe K RUA NI HS Ui o Toik R ek
RLVATRITE A il 8 HCPT JR B, B B AR JERS R Zeta HL(LE s F1 926 20 006 BE VA BEAT RE [ B-i AR LU 491975 1 F:
PEAT I AR A UL (00 52 5 SR LC-MS/MS 3 53100 7 ke BRUFE i Bk A9 HCPT R it (A RIS S SR (5 meg - kg ™) AS[RI A ]
MAHLH I YIRIE . ER TETIE T Z&AF T, HCPT 5 iR Sh WL 5] 52 iR, - ki 42 (180.5 £4.5) nm, Zeta Hfi7-
(32.1£1.3) mV ,AUEF(96. 83 £2.32) % 5 FEGIN E 45 7w , B HE IR A BB AR LE 452 1. 5: 10, i 57 AH AL B2 29 0 32.5
C s 5 G SO L, HOPT g B ATE 250 & T N I 25 Wk B2 0 25 19 iy, ELAR PR 1] (R 38 S 4G o 518 R T ol R A7)

TEA M 89 HCPT g BTfAckife /N B 4w, (R N IR PR AE I (2

[REIRA]  FREWGETE AL HEM KR

¥ = H B, ( hydroxycamptothecin , HCPT) J& 4 47
RSN M BTN IRE 245, AT e PR A S0 D S
Pl 1, BTGV BUERE T SRR . RIZZ K
PR E , R m R A FH B9 HCPT i 70 2 38 4o P g
FEIATE UK PR B R T 3K 30 RGBT MR B2, AN BELR
6 Tk, A2 SE B ERIER" . Wik
A2 1L % R VRANA Y [ B R R AR
NEE, JREARH T BA R Y R R 2
PTG VLA AT 1L 2R T B I ) LA R /b 5 P A
ZA S RN Z 60 .

ST A BT A TR T SOk 45 25 R e 9 s s, o
FPRLAR KN B R AR N oA () S 3 2 —
WA SR FH R 5 300 1 ARl 48 17 /VRi A2 HCPT
B BTAA, I LATH B i 550 S % BT T R R Y 2 41
AR, BT #E— B 058 HCPT Jig BT (A 42 42 4k
XF 5 ITEAR N 9 53 A AE AT O o

1 b
L1

Zetasizer Nano ZS90 UJHOGHRT 8 A (96 {5 /R 3C
AF]) s LC2010C 7Y v AR G AL ( B A B ) 5
ATS-AH110D A1 b (A ATS 23 +7]) ; Mini
Pellicon i#1& £ 4% (3£ [F Millipore 4 FR/\ ] ) ; Fo6 %
IO T (L BOEEARAT R A F]) ; Quattro
[BHHS] 20100817003

[BEEE] "~ 2, Tel/Fax: (025) 83118529, E-mail ; pisces314 @

sohu. com
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micro VB AH €8 3551 33 36 X ( 3& [ Waters 24 A )
SpeedVac 2010 HIES.0 4R R 45 (3 [E Thermo A H]) .
L2 555

HCPT J5i 25 (1AL 5 25 A BRA |, & & >
98.8% ) , TEAT R SLBig (_E i AR M 25 A BRA A,
PC &t >80% ) s AHIEIEE (1 50T A 25l A BRAFD) 5
HCPT X i 5t (o [ 25 i A 0 i ol &G 0 e, it 5
100526-200301) ; CPT ( PR, H 24 i A= o ot A6 7
JIr, #it5 100532200401 ) ; 1185 HCPT 73: 55 55 (4L 4
TRt 2l A R AR FRos i 99. 1% , Hikk 2 mg/
30) s HEE O R gl om0 i 5 o3 Ak

SD IH IR B, MEME /R 180 ~220 g, H[E2)
BRI %, G & IES SYXK(75)2004-0010,

2 ik
2.1 JEFUAEE AN E

Fc TR IE A0 SR 4 B ek AT I s Y 4
TR A FEZ (entrapment efficiency ,EE) ;

EE = M,/M, x 100%

s M A 3 TR B b A 8 B a0 25 )
W, M R B A A 55 R A 3 1 0 AR 11
GWIRIE . T AR IEATINE 3 W, O34,
2.2 HCPT JRBTiAR iy il &

Fa B PRI HCPT FRLLL— & s Tik & &
B, B ez A PR U S , T 40 °C AR IR 2R
PRI B CREGEIEE, 4 i A 28 N v v &) 7 1) 1
A4 CHRYBERRZE thEh W (pH 4. 5) b fEIRESBEHE 15
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min , IR £ O, 15 7L H A HCPT Jig Bk
TRAW . # HCPT fig BT A4 TR B L i He 14 T
Bl >R 80 MPa J IE 3R 5 W, R4 IR B BEK
RN45 HCPT g B B o
2.3 ZyfiR YL

I8 2.2 WUT 5 kil # HCPT Rk, [ e H:
PR AR, 430 5 2 245 iR Lt 43 31 2 1230, 1: 40,
1:50,1:75,1: 100 i} g B4 i) £ B 3, DUASE 45338
2GR LL o
2.4 JIE[EEE/ NG LA Y T

YT HCPT HAG 96 T, il #e kb 7 HCPT 50
mg,PC 2.5 g JLAili b, R 9000385 vk 43 51 % 44 IR
[E /BN ok 0.5:10,1: 10,1, 5:10,2: 10 B} fiF
il HCPT Jg B AAKE Sl A5 000 05 25 2F 1 2 3 Dk
K 381 nm, & 51K 550 nm, B4% 10 nm,
2.5 TZAWIE

P AR AL J7 e R 2.2 T5F 5 vk 4 3 it
HCPT fig BT {4 1R A2, JURE T 5 G A B 2% R 42 1
Zeta 11V .
2.6 fIRFTHAARAS LS B

B HCPT i Jo7 1A YR A2 Y m 7K i A8 il g & HCPT
2 mg « L™ AT, 43 DIV BGZ T 2. 5 mL T4 %
HIZS s, TR 20 T ACE 12 h, k4% 2. 4
TR 77 25 € Ko tam A2 4K
2.7 JREAIESMEE

W HCPT Jig SR TR A2, T 171 A S A5 i) 4
Wb R TL oS R ARTE D 2R A W 25 A W
s R T A I R S A AL, T T 0
ARTE A 190 30 G A W 25 A WL, TR 5 ) AR T I kA
PR BEMES
2.8 KREMANHL TS
2.8.1 4" WA S Waters XTerra Cq 8,
%4 (2. 0 mm x 150 mm,5 wm) 5 i shAH FF EE-10 mmol.
o L7 BARREE (7 0.2% VKEE TR ) (55:45) , % BV ;
Wi 0.2 mL - min SHEVE 35 C ke S5 Lo

J R A < S 5 A (MRM) | T 55 -4
M55 AL TR (EST) s BANE T 3. 50 kV; 24
fLHLH 3.00 Vi E Lens 0.1 V; BF-J5IR & 120
°C 5 ATV 400 CHEFL R 50 L - h™' s B
FIRR 500 L - h ™'l R /) 0.35 MPa,
2.8.2 I LHALWERAEEE R BRI AEIRC L5 oA
AEFE , MR AR B TP R DUBEE N A H s A= 33

IRPEE S I OB B S AL SR N, UE A T
LR, Fo I I B4R 0.05 Lo+ g7 A BEER
KA O il 5 0.02 L - g~ AR BEER K A

B H U5 3 W 0.5 mL (I R i B 0. 25
mL) , 5 FIIA PIBRE R (0. 4 g + L™ 1k 5 1) i, P it
)30 WL, i%iE 60 s, fin 0.5 moL - mL ™" £ g 20
wL, IHE 10 s, N2, B2 2,15 3 mL, I jiE 2 min,4 000 r

- min "' B0 10 min, B EIEW 1.5 mL, AWK T
(45 °C) , R INFASNAH 200 pL %%, 7 1 min,
14 000 r - min "' EEH#EL S min, BEEWR S wl
BT o

2.8.3 AR MBI A T S
HCPT R5MEFEPRER K 0.5 mL, £5& 1.5 mL &0
B EARRT NS IS AR BRI 0.5
mL f 75 (3K 0. 25 mL, Bedil sUAH S T HCPT Y43
W% 1,2,5,20,100,200,500,1 000 pg - L~ (4 Z5045
WE M S A SR 4 2. 8. 2 THU R 7 B4 I
FEM G 10 SRR AR, L HCPT 5 Py A 04 1 AR 1) L A
R(A/A;) HYAEAR HCPT He i ¢ (g« L) Ak b
TR MNE , SRAS A RE S A AR et 2o TRk il &
HCPT 7 ifi 3% J 21 ZVFE & A I (20 g - L71)
(200 pg - L7") (R (500 pg - L7")3 AN BE Y R
il (QC) B o

2.8.4 It HSD K 36 H, BT H 6
H, R 6 H, 4315 5 min, 1,3 h 3 ASEFH] A, B4~
a5 HCPT BE A A HCPT W5 & — 4. 4%
KREFIKIES 5 mg - kg™ Z4)5 5 min, 1,3 h A
I FRUHRE FEE TR afn = JFF 28 P e 45 P9 , BB IS Sz B Ak 8 5
TR GO B i B R, A B
K YE L RETE M X NAEY G FHIEARR T, &
2.8.2 Wi NACPRE Fa AR T e AT A, I
BRI T AR

3 RN

3.1 bIrrh 2SR LA ST

AR 225 R LU T A 1% i Jo A %) 3 232 0 435 SR
WFEI1,

BEERE FH 2 B3E I, B B0 B RB A0 Bt i 5 Y
HCPT-PC 2 1: 50 B, fig B iA A0 4 258 AT ik 80% LA I
BEZ G LR — 2038, 150040 3 23 A DL B b i
HCRE B A oA 1: 50 & JF E— A5 Ab Oy i ik 01 % 1
AT B ) PR 1) - L3 et
3.2 I /WA L )
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F 1 ARFZARILAM T HCPT JRik
WER(x +s,n=3)

HCPT-PCEE ER/ %
1:30 67.1+2.8
1:40 76.5 3.1
1:50 83.8+2.5
1:75 82.6+3.7
1:10 85.3+2.3

B A% 2 b I e L A6 9 AR Ak, 25 R
AR, WL 1o 24 4bJ7 R AR [ BER B
[ XUZ SR SR K, 2459032 WUk 5 1R 58 6 i
Toe i 5 2 0 [ B/ Wi HL B #E 0.5: 10 ~ 1.5: 10 fRIK
RIS IR AU -2 T B0 B sh M BRI,
A2 DO TR, TR L 9 28 a8 i
NG T RV 5 244 IR T e/l g L ) 0 — 20 4 i, 24
Wy7e i 3 A RIS, 150 B R I 5 K A
AB T R Loy 2 B A A X BiR 1 388 o, 2 1) HE 1)
(1) i o 5 28 R B R AU, S 25 R b A . B if
SR Ak T fie %3 IR R -l > 1. 5010,

960

940
920
900
880

860
840
820
800

N

0:10 05:10 1:10 1.5:10 2:10
JIEL [ -

BT AN [ - L9 250 HCPT
Ji B et i B2 AR 1k

3.3 T ERELE

FL RN T T2 55 A T A B T A 1) - 35 A o
H(96.83 +2.32)% , V¥ ki 42 (180.5 +4.5)
nm, 2835 % PDI % (0.235 +£2.2) , Zeta HL{ii K
- (32.1£1.3) mV,=0 FiRFEAEA T T 25 44 7]
5t HTAR IR AR AR /N HL35 5
3.4 JIR A AH AR I R I

g BN  BERHL IR (9 T1 e IR R b 2 5%
DR BE R A0, B6RA 25098 TeAE DL . 4R R
MEEIS 32.5 CLL LR, 259 5 e B o i e A2 4k,
PE 7 N ST (A A A A 2o A 5 1, 92 1 70 A P A R
IRAHR A 32,5 C A4, WA 2,
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2 HCPT JRIFATE ARG 404 T i1
TR IE AL
3.5 JRBIRR G
5T AL B WA AE SRR B, R o AR ot A L I
SRR MR BRI ] 2, WLIET 3

3 HCPT JgFUAKE i B 5 BE e ( x 45 000)

3.6 REURNHAL s

3.6.1 kL EMEEE ARSI &M, HCPT
KNP BT, & Ok Bt 4354 3.0,2.3
min, Z# 5084 R AT, H KBRS K45 2121 i N TR
PP AT HEAE S D

3.6.2 FrEdh sk L ENE R DL HCPT 5y fnig
TR ELAE R (A /A,) YA FR, HCPT Fii ik & C
(pg = L) Mg AR AR b A7 2 [l 01, SR A5 i 2 R 4%
HANRE LI RN 13K R =0.019 6C +0.007 8
(r=0.999 8);.» R =0.019 5C +0.021 8 (r =
0.999 7);J/F R=0.019 2C +0.011 3(r=0.999 8);
R =0.018 8C +0.009 6 (r =0.999 6); fili R =
0.0199 € +0.013 5(r=0.999 9) ;¥ R =0.020 2C +
0.0270(r=0.999 9); i R =0.019 1C +0.035 3
(r=0.999 8) HCPT kil M7 Hl 1 ~ 1 000 pg -
L' e PR bR EI R Rk S 1 pg - L
3.6.3 MEEESRCE  KEIMIHE M EHLL .
7#5(20,200,500 pg - L™")3 AR H N L H RIS
#E RSD /NF9.75% , ISR KT 80% , WLZE 2.
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K2 IR BRTE AR (v £5,n=5)

20 pg - L1 200 pg - L°! 500 pg - L°!
HH
[B1 2%/ % RSD/ % ISR /% ISR/ % RSD/ % [FTCR/ %

i 80.19 +5.33 6.61 83.96 +8.67 10.33 94.01 +4.15 4.41
L 92.09 £7.53 8.18 81.34 +5.88 7.23 102.29 +3.95 3.86
iz 87.11 £6.33 7.27 93.16 +6.83 7.33 98.89 +4.95 5.01
i 93.29 +8.12 8.70 90.12 +4.98 5.53 101.15 £2.05 2.03
fiti 84.07 +7.15 8.50 102.25 +7.87 7.70 91.25 +5.95 6.52
5 90.23 +6.25 6.93 85.88 +5.65 6.58 104.21 +£3.61 3.46
7] 88.55 +9.83 11.11 90.06 +5.07 5.63 94.01 £7.25 7.71

3.6.4 RoEMELE KEIMME ASHLE . H 5
(20,200,500 ng « L") 3 A Jofi 2 v o B i S 2 U
3K, 20 CHAEEMETF 10 d, EiGE 24 h 52
£ ,RSD /NT6.35% ,

3.6.5 KRMANHALU M KERFIKES A2y
Jei 3% B AR 2P 2 R A A A 0 LR 3. SR
E R H SPSS 13. 0 34047 704 ,2 2 10) 22 5 LA
K H ¢ K5

3 KREEHIKIES HCPT JEBUAF HCPT JESUE R LU0 A1 DL (x £5,n=6)

HH biilBAl 5 min 60 min 180 min

1 %% EYDREN 3776.7 £263.8" 194.4 £55.7% 19.4 +9.3"
e IR 2884.8+133.2 75.6 £27.8 4.1+2.8

L Jig A 3065.1 £268.4% 188.9 +57.5% 36.6 £24.7
HEHR 1160.6 +251.2 74.3 £30.1 26.2+15.2

Jils Jig A 25 743.0 +5 898.0% 2891.7 +586.9% 921.2 +502.0%
e 13859.6 4 118.4 607.5 +387.7 85.6 +25.7

A Jig A 32 125.3 +5 761.7% 1723.6 +285.9% 605.0 +314.1%
TSR 1935.1+511.4 289.3 £202.7 59.6 +57.1

i Jig A 5733.2+1019.4" 438.4 £78.4" 207.3 =146.6"
e 3893.4+973.6 224.5+99.9 39.3£16.0

51 oS 22 642.1 +1719.2Y 1 619.7 £289.4% 130.0 +68.4%
TG 15611.4 +3 296.4 862.9 +218.6 15.2£23.9

7} Jig A 3339.2 £537.9% 823.9 +442.7 703.4 +728.0
AR 1603.4+314.2 371.9 £302.2 344.9 +224.8

T - 5 U SR LAY P <0. 05,2 P <0. 015 13 43 9 mg -

LR R, HPCT IR o f 55 i B 0 i 4 25 0
AR B AR A AL 0 A 1 0 22 S D I, 2 R T T
(25 P W] 0 09 v, LA R R S ) 25
#525)5 5 min, HCPT IR B I E Hh f) 5 S 1 i
SR, 5V SRR R T 16 A, TR AR 2 ZUE 4%
FRIZ IR E RS A 1 ~2 % THZ)E 1 h,
HPCT i A 3 22 04 730 A5 ¥4 5 O T I, 2y
W B 50 3 R AR 5 24 4.7,5.9, 1. 8 s 48
2J5 3 h, HPCT g ST = 2 i /0 A S0 4% B 9 I L
[ , FL2 e JBE 73 501 53K 168 i 77 12 1= 24 10,10, 2,2
P o LD A AT RESE: TR D AR A A Dol f G i £
T HERAR A Bz 2 G B A BT RE, DI SE A T AR I
TR GE P i B I a], HE TGN T 2595 45 A S

Lo ARGy ng - g7

PR i ] TR

HCPT IR BB RLAR A2 Al nT 6l HAA A A9 41 213
AT R S e B Ak, W R B AT AR AR B (AN FIE |
P FE RS 55 ) 114 20 2R S5 A IR 4 e AR AR T AR
— M, ORLAR HCPT 8 B BA B iy i JiF 4,
i /REAE HCPT JI J5 A JU 00 B3 1 A7 B AR A 1) 2%
Wo WIRERAHE— L UL, g AR i 77 ) 1 7 T
PR SORIAR P T BOW T 25 W) AR N TRC 4T S ml
AE LB A2
[ &% 3ik]

[1] ZhouJJ, LiuJ, Xu B. Relationship between lactone ring forms of
HC-PT and their antitumor activities[ J]. Acta Pharm Sin, 2001,
22(9) .827.

- 453 .



%36 B 4 1) @\FPEIFIJ%I%;& Vol. 36, Issue 4

2011 4£2 H Cf}’/ China Journal of Chinese Materia Medica February, 2011
(2] JHT,FHAE, TOiA . R ROIR BTR poRLAR X 241 415047 1Y WFELI]. 5% 51k RIE5T,2008,16(4) :275.
1], T EZRERSEAR 2005 ,36(2) 1125, [S] XUSc—, iR, FIET, 46 . 8 B PRI IR 1 b 25 ) X B S
[3] YuHY, Liu R F. Hepatic uptake and tissue distribution of lipo- MR )], 252F 51ERBTST,2009,17 (4) :306.
somes: infl-uence of vesicle size[ J]. Drug Dev Ind Pharm,1994 , (6] ik, #0, mitas 45 . HPLC-MS/MS B¢ FH+ A 2 A1 3¢
20(4) :557. T O-RREE B B (], A2 4440, 2008,24(3) ¢
(4] 305, 8H2, W, 55 . SR B W BN BT MR i o) & B it 223.

Study on preparation and tissue distribution
of hydroxycamptothecin liposomes

ZHAO Zhiying' , XIE Jun’* , LIU Wenyi’, ZHOU Jianping’
(1. College of Traditional Chinese Pharmacy, China Pharmaceutical University, Nanjing 210009, China;
2. Jinling Pharmaceutical Technology Center Co. , Lid. , Nanjing 210009, China;
3. Department of Pharmacy, China Pharmaceutical University, Nanjing 210009, China)

[ Abstract] Objective: To develop HCPT liposome with small diameter and to study the tissue distribution of the HCPT lipo-
some in rats. Method: Modified solvent-injection method was used to prepare HCPT liposome. The entrapment efficiency, morpholo-
gy, size and zeta potential were also investigated. The transformation temperature and the ratio of cholesterol to phospholipids were de-
termined by fluorescence spectrophotometry. HCPT liposome and HCPT injection (5 mg « kg ™') were injected by tail vein in mice, re-
spectively. The tissue concentrations of HCPT were determined by LC-MS/MS. Result: Under selected process conditions, the HCPT
liposomes were spherical and integrated with the mean entrapment efficiency of (96.83 £2.32)% , the size of (180.5 4. 5)nm and
the zeta potential of — (32.1 £1.3) mV. It showed that the optimum proportion of cholesterol to phospholipids was 1. 5: 10, the opti-
mum transformation temperature was 32. 5 °C ; HCPT liposome at a dose of 5 mg + kg ™' led to higher concentration and longer duration
of action compared with HCPT injection on market. Conclusion: HCPT liposome prepared by solvent-injection method was characteris-
tic of small mean diameter, high encapsulation efficiency and long circulation in vivo.

[ Key words] HCPT; solvent-injection method; tissue distribution; particle size
doi.10.4268/cjemm20110415
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