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Improving pancreas targeting capability of hydroxycamptothecin
using lipid emulsion as drug carrier
LIU Jian-hua', JIANG Rong-gao?, WANG Chun-long**?
(1. Henan University, Kaifeng 475004, China; 2. Tianjin Institute of Pharmaceutical Reseach, Tianjin 300193, China;
3. Tianjin University, Tianjin 300072, China)
To investigate the effect of lipid emulsion as drug carrier on pancreas targeting
Hydroxycamptothecin-loaded lipid emulsion was prepared

Abstract: Objective
capability of hydroxycamptothecin. Methods
by a two-step emulsifying process with soybean phospholipid and soybean oil as main excipients. Hydroxy-
camptothecin-loaded lipid emulsion and hydroxycamtothecin injection were iv administrated to rabbits at a
single dose of 3.5 mg/kg. The hydroxycamptothecin concentration in the pancreas was determined by
HPLC with camptothecin as the internal standard. Results The HPLC method for the determination of
hydroxycamptothecin and camptothecin was sensitive and accurate. The hydroxycamptothecin concentra-
tion in the pancreas was greatly improved in hydroxycamptothecin-loaded lipid emusion compared with hy-

droxycamtothecin injection. Conclusion The pancreatic gland targeting capability is greatly improved,

when lipid emulsion is used as drug carrier.
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#it5 20050502); BREWBERIZG (BLEEH L
HRAF,#2 20051001, iR 5N 98.82 %) B

HEMBER(PEHAREYH AR ER #5

100532-200401); R EERBES B (BN T H A
KB E]L S 20060903) ; K ZBE(KET KL
2RA L H#EE 20060902) s K EBES ( LB AL
BRAFLMET 060417); LR E(BHRELEEKE
FRA R, #E5 200602003) ; B LI B4 AE-80 (RS H BLR 1L
THEBAT,#S 20060903) ;1A IS 188 TL AL
KERHLERFTEAR#HS 060407); FB. 2
a3, FoA R 1 ik
BAXBR(XBENHYH L, FHIES W)
BELHE R-A HEFF 001 5),
2 AREER
2.1 BREEWBISHIAH S  BUREERM 100 mg
B150mL TAKZEFER MAKXKEHEL2g.
BEREABYHE 188 BIIRE 0SSR, . B85
HEHER. 60 CKBRRERZRRBEIL KL BH#
FREVWHHLSHE 20¢.70 CHAREHF, BH
M B 80 mL HHHAKFMAHM 2.4 g . KEB
FRiER,70 CXBHERY S HBKHE. KHE
70 C/K % 12 000 r/min 7 3 8747 , [5] B 45 307 46 28
ZMAKAME, 5EMAHIE 287 Y] 20 min 184
. B3 ES R EMH AL ES>5. 5X10° Pa)
30, BRI .
2.2 BEEWBEVATESEENBHEE
2.2.1 iS%Mt. Gk S CeHE (250 mm X
4.6 mm,5 pm), f3hH: 10 mmol /L BERRELSE Bl
(pH 4. 0)-FIBE(50 = 50), kBN & : 1. 0 mL/min, &
1:35 C, 34K :384 nm, #HER: 20 ul,
2.2.2 REEWBHEEEOEH HEFREEE
W WX B A 20 mg, B 100 mL B, 0S8 5 B
BREEA BMHMRO0.2 mg/mL WEEH. BT ¢
CrHETER.
2.2.3 HASBENOEH - REEEMRBRIENI
100 L F 1 mL &%, hiiE & P BEIRAE 10 min, ff
AP ERS AN BERES MPEEZE,
ESHE,
2.2.4 WREHZVHE BEBRREEEWEMHES
BER EHETREENHEIFIH 1.0.4.0.8.0,
12.0,16.0,32.0.50. 0 pg/mL ¥, HEES 4. UL
BE PN LR, TBKE L, #TRHER
H,BHFRHY=114.545 5 X — 358. 938, r =
0.999 9, RIABLEE MBI 1. 0~50. 0 ug/mL ¥

HAREEXRARE.
2.2.5 BEERAR - BREEENEXRZBER 20
L EABBBAEGELGERER 5 KW E K%
ERBE,RSD K 0. 83% (n=5).
2.2.6 BEHAR FR—-HRLBER1IJNER
PEHE 5 W, FFELIE 5 d, 78RR E R B g E
MMM REE%E, HM5HE RSD 7 51 2
1. 68%0.4. 05% i B2k & 788 W 72 B ) f [ P B
ERE.
2.2.7 EREWERE.RE-#EERS 4, 8 &4K
IR AR T ERGPREERBNRE D
BOHER K (98.411.6)%,RSD 1. 65%, &M
THRNERERF.
2.2.8 ElEAR - SHHEERREAA 0.1 mL,
MAREEMMEEREE RHEEENMER
e BE4r B2R 1. 0.12. 0,50. 0 pg/mL B3 Wk , 254 B
EAWE 3 W, HRFHEBEN R 99.6%.
98.7%-+ 98.9%, RSD 4+ %] % 0.76%. 0.77%,
0.78%.
2.2.9 MESR BHERRZEEERBIEN . 100
uL, F 10 mL B.0-8 &, g B 5 B R EE 10 min,
FEHAFERTYISTHERES, MFEZZ
BBEUIER. B 20 pl, B BT AWM &350
E. FERE 3 MR, BHAESHERAE]L
®1 REBHBBEBAPEERARNMTER n=23)

Table 1 Determination of hydroxycamptothecin

in hydroxycamptothecin-loaded lipid

emulsion (n=3)

# B BEEWM/ % RSD/ %
061201 99. 27 0.69
061210 98. 43 0.67
061230 98.23 0.68

2.3 REMNEE REEEWNBEENIEE, AX
FARBEZHESH, AHSHBHENENRE, 4
RILE 1, 7] WK1 160~200 nm, EHR £
187.1 nm,

100

B
5%

0l

50 ;00
N /nm
1 BERBHEEGLNONERNEAHH
Fig. 1 Particle diameter and its distribution of hydroxy

camptothecin-loaded lipid emulsion
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2.4.1 HALARSTLE - BERBER FERR 1
BB, A 3 mL A B K,12 000 r/min B 4] 5
min AE BRI 3 g SEIFEMAEBER 30 wL 1 100
pg/mL HERE 10 pL, BEREAEAEIE. MA S
mL Z M, 135 10 min, B.L/ER LK 4 mL B 10
mL BLEF,UZBEAZE 10 mL 3% 1 min,
BRELCERERBE S mL KT, WA 100 uL
AR, WA 0 R, L E R EE L B8,
2.4.2 BEEKMGR22.1,

2.4.3 ¥RHRR . BRATHBEBRMARGHHE
IR, TR, #HTHE . ERLE 1, ZHALH
& R B 2 7E 6 min Z BT, BEE WA E N
8] %324 13. 7 min, P45 B R 8680 fR B 6 (8] 3 18. 8
min, BBEABHEDEXNARKEEERBEY LT
®CHREEWNBAARTE R,

15 20 o 5 10
¢/min
I-BEEHR 2-HH%K
1- hydroxycamptothecin 2-camptothecin
B2 SAKKAMBRESES B K HPLC &R E
Fig.2 HPLC Chromatograms of blank pancreas (A)

0 5 10

and pancreas sample (B)

2.4.4 WEBAERH - BERBRENBYRES
mg, filiE B FEE R ERZE 50 mL, 78 100 pg/mL
MARAE. BT 4 CkEPEH.
2.4.5 LKHEHEAKUR.MEARBAKSK 3
SRMHBEREEWBA A 1.0.2.4.4.8,8.0,
16.0,32. 0, 64.0,100. 0,120. 0,160. Oug/mL ¥ ¥ ,
HFEST. UBREERE AR AR SRR KE
FEAR BEENBSNGYENBSERZ I
R FR A AR HE 2R, R A IR R IE
BEIRFEHRY=0.718 X—6.336,7=0.999, i
ERBAE 1.0~160. 0 pg/mL HXRHERE.

RHBEER BN BHBE 0.1 pg/mL, BR
RRE NERLEHSGRET, UMEFRIEAETIRBE
i i R B R 20 ng/mL,
2.4.6 WEERR:REAKRBRARIK 3¢, BH
BEBEERETHH 2.4.32.0,120.0 pg/mL &
RBBRHEASASEES.1d HELERE S K.HHER
WHEE:BXUE 1 K, EZ0E 54,8 EEH
FE, ERALE 2,

2.4.7 ERERR RZEBRESIE 3 2, MAWKRDE
# 30 uL B BN AR I (100 pg/mL)10 pL fE
BEEWENEAER, RIRBEAEREIR WA
5 mL Z B, R HE 10 min, B.LER EHER 4 mL B
10mL BLEP,UZKESRZE 10 mL FiRE 1
min, FRE.LJ5 R - EH 8 mL ZSKTF, A 100
pl S RREET S E R WA EBERER 2.4,
32.0,120.0 pg/mL BEE WA R, B.LERE
FlR., SREBERERKME SK.4RALE 2.
£2 RRERALTEZENFUEURE AFTHTRER
Table 2 Recovery rate and precision of hydroxy-

camptothecin in rabbit pancreas

BREEWE/ BERE/Y%G0=3) WHE/ % (n=5)
(ugemL™)) F#H{H RSD A A RSD H &) RSD
2.4 103.0  1.42 2.35 3.17
32.0 98.3 0.60 0.78 1.83
120.0 99-6  0.27 0.81 1. 42

2.4.8 BEERBENAMBEENEESBE
KRB H o KA 40 R, BElamm
#,%% 3.5 mg/kg WHIBREH G# KO HI BT RE
ERBIENARREENHENK HTREE
0.5.1.3.4 h ¥R AL T, BURLBRAR , R Xk T R 18
Ky AT EE, M BRAR P25 Y . R IRIZE R
R PR ILE 3. BREY, BEERBUR
AAAERBRTFNBEERNEARRELIR TRE
BRI S

30

BIREAMME/(ugeg )
5

t/h
B3 BREUAMERANEERARINBERR
B PR (n=5)
Fig.3 Hydroxycamptothecin level of hydroxy-

camptothecin-loaded lipid emulsion

and hydroxycamptothecin injection

in rabbit pancreas (n=5)
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EHiL 99.07% SAENBEENBIEIREE
T . LR, ] — R R S 3 10 K (K
3% 47 18 min, A 100 BB BB E R &R,
BEERMOBRERBRNEEENES B R EY L
Bw, BEEA100% BB —REBIEEERER
TR MM FREUBOER. H5bWHBEEERH
WHREBRRAR P LYK E KRR KA HPLC
B ALRATERRBRUES, RE, TR, \MENBEE
WRAENAAFHHRNTERR T E.

GRS B SR NE. - AR AR

SRR ATIBIT R RE, KA TR 2
BRI B I IT A B T R AT R A RS B R
B AR Bk e i A 4 i 4 o 252 I 24 0y e 38 o A 4
FiRt R AR T R, S B K 2N 54. 6 %5 88
EEWE SIS AL RER, MR 2R T
74.8%, 5K % 69 FEM ALIF F R G-RRER .,
FAEBER 4HBROHLEEEHEZR. @ARHFR
FHEREENBRETFLE.

BEERBAESTK, R LERANAEERR
W BT HE RN EL ] & 5. AR RIS TE R
ML AT (oH 7. O B B A F LB N
HEEMAEHAB EEXASEHRHI0L~
220%™, RMBEREELYHARSHECIER
FEMMLESH FAREHWNALIREEEE
FEARY), AP R EW B A THRZIE 200 nm
WA R . AP TRAEHENEEERNE AN
%,

ALREROERY. EBEEREHRMIA
R KKBRB T HYEBRBRAR P HKE BRIFE

B RE A B bE, et KR s Z A%
MR, BRBARNZEENBER XSRS
58 24 0 ik T A 586 T 394 T 5 15 B ke R 4 ML %
HEMBRAAAGYRERGE BEBEEERBE
ETHRABTREENIGT. BEEWNBENA
ERBEPHRELREENBEFRRE 3~32
&, HAMRARERARRIE®WRQETH, WM
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