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BREEREEE R S W As RAKRLE T4 5
LHARTRHIBTH -

BoulE TRAENEBE R Y DR RET T AR, 5RER
BWAER AR SYMLL, EeYTHENBEKTHERERERR, KFR
BEH TR, ERAMERST (DSC) BERBESHETRTHE
FWE. BRI R ZEEIR SN, X-SEATE T ('XRD_) FHE
EEWTRENBETEREFRULEREAFE. RERBBERESY N
REABIT NG HRENHR T RIT T T &6

PR T EE-E AL, SENH- A RERASEI IOk
%, CAEITER HCPT-PC-LN BRI, PDI EMISEM 4G, ¥IEHMEXAS
[EF. 533581 % HCPT-PC-LN, B B R F R @ LA ST T — 52,
GG RRER: ARG RENE: Y. KEme: AAEGEEES
HCPT-PC-LN HEEEIZm, Mz THIE LE. ZMREMRETERR, &5
4, BRHRaHER. BERITFRYIER, '

LU HCPT-PC-LN R T4 RIBIS L. B8t fRShEir, Mg 738,
HER., LR, HEE. NE. FFESSHETRIPAMAERLE. &
Fit R EW HCPT-PC-LN (3858 H, HCPT-PC-LN BRBR 54 . MR
HEAAHXAEIHIRYRE 8T,

KR TS NNEEEZEE T HCPT-PC-LN HF4 HIR BB M R, H 48
NI R BRBRZN R 40%, "0 HCPT MAERAME B B EIEFEE, Tl
MEZBIFEARNESE —EMNERIEH. & HCPT-PC-LN HF4 FIR A4 B
WE R Ritger—Peppas FAEBHTIE, BHAYLUZNS HEER, HE
TS BLFI B BRI

ERADBBIER, L HCPT Sl X, B9 T HCPT-PC-LN /T
HRER TR, R T HCPT-PC-LN T4 A M 2 FIACBERE. 59T
LEREREH, HCPT-PC-LN T4 75 HCPT HlHE MR AARKSATAHEER
EFMER, HCPT-PC-LN S THFIFFARAKIHERRE, FREFMEREER.
HCPT-PC-LN Z- A EZ LT Bl B —ERMEMEME, 7 HCPT /K&
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Study on HCPT-PC-LN freeze drying ampule

Firstly, we prepared hydroxycamptothecin-phospholipid complex, and
studied on its physico-chemical properties. Compared with hydroxycamptothecin
and physical mixture, the solubility of hydroxycamptothecin from complex
significantly increased in water. The complex was easy to form nanoparticies in
aqueous phase. The peak position and peak shape was changed in the DSC spectra
of hydroxycamptothecin —phospholipid complex. X-ray powder diffraction
analysis showed that hydroxycamptothecin was dispersed in an amorphous form
due to the effect of phospholipid. Hydroxycamptothecin-phospholipid complex
laid the foundation for the study and exploitation of hydroxycamptothecin’s
neotype administration system.

In order to screen the most optimal preparing technology, several preparing
method of nanoparticles have been tested including thin film- hypersound
dispersion method, high speed stirring- hypersound method and high pressure
emulsification method. The high pressure emulsification method is employed. The
size, PDI and the stability are taken as criterion to evaluate the effects of five
factors, such as different reaction solvents, the ratio of HCPT and PC,. the ratio of
HCPT and Soybean oil etc. on the properties of HCPT-PC-LN. Then optimal
formulation and process is determined and repeated. The optimal formulation was
simple, so it could improve the stability of HCPT-PC-LN, the entrapment ratio was
high enough which implied HCPT-PC-LN could be in full use in this formulation.

HCPT-PC-LN freeze drving ampule’s appearance, redispersibility , size etc.
were used as criterion to screen the dosage and ratio of several freeze drying
protective additives, such as lactose, manicol, glucose etc. The stability of
HCPT-PC-LN was not atfected by the formulation of HCPT-PC-LN freeze drying
ampule with nearly unchanged particle size, entrapment ratio etc.

Fluorospectrophotometry was used to consideration the release of

HCPT-PC-LN freeze drying ampule in vitro, And after 48 hours , the accumulate
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release of HCPT was no more than 40%, we could conclude that the release rate
was very slow in vitro. The results showed that the drug release curve was accord
with Ritger-Peppas equation. The release process was zero-order kinetics and the
mechanism was density diffusion and bulk erosion.

The tissue distribution of HCPT-PQLNI freeze drying ampule is studied in
comparison with HCPT injection. The HCPT-PC-LN freeze dryiﬁg ampule showed
statistics differences with HCPT injection in tissue distribution. The eliminate rate
of HCPT-PC-LN freeze drying ampule in vive was step down , énd it wés mainly
metabolized by liver. Whereas HCPT injection was mainly metabolized by liver

and kidney. ‘

Key words: HCPT; phospholipids complex; lipid nanoparticles; |

tissue distribution; liver targeting
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FAEEE B (10-Hydroxycamptothecin, HCPT) 25 EHH M 2 ERE
rHE 41 E R ( Camptotheca acuminata) FEH K —FAH. HHEHLNHER,
Will ME %5 & 55 A B # (Camptotheca aceminata)™ 43 &5 B G HUAME B R E 8
B (Camptothecin, CPT Y HCPT. 70 A%, CPT {E NP LUK HEE
FRERFANGERIR, RETEMNEIER (BOERN, B85 DMRED,
MER) TATIEMEE A TFIEHK. 1980 F, Wall & “ERBAEMREERXR”
1, §%E T HCPT &AFE &M KRR FEIE M CPT XPiEHR SR, m
FME CPT R, ERE, 20 L 70 F48, HCPT thF HE R ETEFE1 A
IMFBABKNA, MEHTFEdU T ESRE, ¥ -—EhEHE, 20iHg
SO ERBAELA CTHATRAT ST ER ¥ LIEHWA L RME, Bidx
wIE, EFAFEMEKRERS HCPT, T 1986 E5HE T HH xS,
iwR_E, —AEENEIK 4~8ng, FARIBIVESE 20m] 85 B IES od 3
god. 1| MTEMEFE 60~120mg. XEREAE. BE. LNFREE LK
. BHEARanR. EBE. BRESETEEENETL.

REEMBEEAY AN REAY, TEERT DNA SR, XS
BM/EAR GL, G2 MABRE, Xt GO BAME{EA .. EREKERNELIE
MEEA, BEIEAMEEEA TR, EETHMKRESHEIEES, MEnET
EHE, BTREEEEZY. E HCPT EENLHER, £ZH 5-35min.
ERERAYPTEEE ER T ER TR FMES 1(TOPO 1), F#H DNA By
ERIFIERTIF 4. TOPOI 7 DNA BUEHl. RN ELATYEEEEER,
TOPO 1Z 5197 DNA BI#RIMAR, WK DNA £4l, DNA S LR RNA ¥
FEWLE ., TOPO T {HHBIRE e XU DNA ARHERT - AP0, — 2 5EWMIT X DNA
P — %, ERERIRIRVE IR IE RIITIARBIRNE M T M B T REMG I IT S DNA
B EEE, SHBEEE TOPO | MIHIF F ELZmFERE RN, EIHIFHIS TOPO
I AYIOH DNA &5, EREY-TOPO I-DNA = E &Y, (FHZEH DNA
R, ST DNA PR _EelWT R, HmB I ﬂﬁt‘ﬁﬂtfﬁj’jﬂ%t T
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mTOPOI S ETEEAMEB L, UL SEZ TOPO I HMSIER, EIIR
FLIE A ML B 1. -

HCPT B IEEN SH A TEME MR, HCPT BAAKEY, 8FH —
AR EER R, — DS — ST a- R A BRI (A E), CPT B A
YReh 10 789 H &3 OH BUfCEN A HCPT, 45 LE 1-1. |

HO

Figurel-1 The structure of HCPT

HEMTFEE—NERERETF, RE 200)MBEHEEE, T 20R)E,
20(R.MIBII T HHEIFM . ST o-REABRNF E) R RIEN BB HEA LA
Ex, 7£E TOPO I/EM M2+, HCPT WEEERITIF, BiEE S TOPO I BY3E#
HAFEEAER, 3 — %A HCPT -TOPO I-DNA =t E &Y. i a- R HNES
M R RIE WSS Y 0 3 R 0B 1 IRIRM LGN, EEERYT
TF U3 MR KRR R, HRRE, EWHEAYNTEEREKB T BER
FIERREPE, pH <5.0 Bf, EMBELAYNT2HUABERFE: pH> 7.5 1,
CITT ARG S A . AN T (pHT7 k2L L), MBS IREKBEEIT
KB EREN, FHE 0% EREYLIRENERTEE. & pH74 ALK
B, AEEHIREITITARIETEE R ERE, FER 1 min, FENAEERS
0.2%., AMLIEAFEBHAS AR TSIV HCPT, HAS BIJTHERBAE &
FRENEAA 150 . B, RF HCPT MIRERAEN, EXKEREZH,
A T AR E E |

SBEEMHETEESAREN, W OBHERN: TEFNAEEL, M
kb, EEERN, BARTE, —RERREGT, EXE DEERIBRE

b



R L T T T T s

T

T T———

w9 R F A

BHHER, QNELREMEW: FHEMNEE, GHRRTHs TR, EHEER
T Ix10U L AR, MR RIS BEER . ONEREROE
W BREAMEOR FOYREIMBIURS. RERIMK, 2241 ARBHHEZE.
WHERM: EOEmEGIHIER, FHETATHKRELRK. BRIEOBE
RHUAE. BEERSHYNE. TR, 8. AT AEL, NEBX, 7R
K, FHA, SIERABX. SBHTEMNTHRERBIRESRE. #or-% HCPT
A EE T S EIRE B LA ERRERARK S B R, AR TR
& R L o

2 BEE MBI B SR |

BEEMNBASE TR, R DBESHAT RS R HKEF, BEITX
WM, (ERMER T AT a-BREABERGE E)WRENE, AT ISR ER
R T SRR AR OR M, AN R4 e 4R FIBE TOPO 1 (udmsslsl, M
R EEEE EAT R L PSR AT TR B, BERSIAY,
HCPT 5 4 HE T 2055 S5k 6 270 A 4 5 (5] — e 8 40 i B0t 25 DL p 4 P B 4,
o4 P FFER HCPT B8 2 99 B &5 T (4 fi5)IF3F HCPT, £ % M5 HCPT &
FETERIR, BHMAMMA, AN HCPT |EKX, AKERKA, EERER
ERMAER.

B, HCPT S4IF EERMMTSE, BTRITHEHEMNEET AT ot
ENESNHE BMREE, B TESFENTAERESE, HCPTEETER T
8. AR, BEAFKE, SETE. SEmimn Tairs
PR, (BN EE P BETT IR SRS B SRR N, B OFRA S,
BETHFERERE, AEMATAHNE, HWNTEINER. SEASH
WAL RE T RGBS, HEWRLERTMTHE: OEMEE, Sia—
A VERE T AR — S AKIE IR, TEEE, WA HOPT #1AMCHAtAERT
SOERBEVRIT . BB (irinotecan,CPT-11), ABMHEaiiAE Y, RIEFANZER
RN Y 7- 2 8- 10- 2B IA(SN-38 ), A F E b M s
. BB HIMES (S)9-= FRBHE-10-BEEMEEME, opotecan
TPT), EAMABEEIRENEY, BT ARG, SERTAMTNEE.
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EAEMESE. 9-HEERW (9-animocampto-thecin,9-AC ) « S-THEF M
(9-nicrocamptothecin,9-NC, EF AR 9-AC)HKRNBEHTEY, FUEEk
kB e, Bardh T I ERIGERR B . B okt F B s R BE Ry HCPT #F
EYPEH CUATI(—FKE I H £ 5 BE BT D) DX-8951f(—F i
AR EWREATEY). QUUERE, 28 HCPT #ERGIF. BEEIERYKR. 5
TSGR FNF R RIE |

FEEFTHNADFERENANTEE, ﬁﬁ-%ﬁ%ﬁ@%ﬁﬁ&—%ﬁ%ﬂ%, Gl
CIER B AT EMN — LR, BUBEEEZ, BREMAT, SHIRER
REREF. AR RS T Ao (O3 WER. B BT LR B 7|
PR EROUR. femtE. BE. T3, REMakRE—R21%
PHIEE K EER, FELFHERECRERAHEATERET ZE WA, LLE
NS HRRCEN AT EWREDY, R, HFFE—EREZ4, BTI10-5
HEMRAUBEEEEERE, —ROBEETERAEBRE: SHMA, THA
M THAHREN, MANAYNERESOBBE T HLE S LR, i10-
RETZREARNINMLT (PEHFASLE 2005, 14 (8): 720—723): 8mg
HCPT, 12giE STk N B, Pluronic F68 5g, H 2. 5g Rk iRt E4. 5g, K EM L
Y REIE AR B F, B SRR — LB RAMAARE R & RE T
AT R BB TEEMENYE, WEIER. BWRE. BERNIIRF%E, AL
THEEEE S T ENRER SRS RS LA, .

grbpug, ALEHEHAERETATRARN, REZNBARTELEE
¥, BABSHHYHI .

3 AR

WASE &4 (phytosome E phospholipid complex) BRIETFIEF T I1EiH4k
FEMNE, AYESHEU-TREXALESTRARNESY. EAHSEE
Bombardelli FEEMA LI, RERMKEERT SHIELSHANESYE
HHERIEEDEZEAFAHELEFR LR, EHERBAFEEE, TAY
RO3R B R AR IE LR A (i N TR, B e B AL b

o TEESHBOKRE. BHE, BEA&AEARNE, HEEREAE
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gsmEL, AE KBNS, RERN, TELARININEHERLIE. FR
FEEEHSREENEHBEESY, NEBRERWOELMER, FLER
N, BARANKPHBEIEE: RFBESEEENES S, BEGREERER
PFPHCPT A Ma-RENEINRE)N M. BE, #MEREaYT, BlESRAS
MR A B EE R EE— AR R0.3:1~2:1, BRI, KNFIRNBERERD, 8%
BARRE. B2, REEREBLAEE SMHHEE AR EWHET R G RE
HIER 3T T & HT T R

20 42 80 &AL, Burke R KINL, BEfEReE BN TEREER
WRBYARENETHER, AEREEMNMEATYTRETHREE. I
S, BRIE S ERMA ML AN E SY T EBEEKFERRES &g (ZRF
B £ F 95195659.0, MMIE %), HE, RAKENWTEMIEE SWEKF
B B AR T, FEEREMNE, EFRESHENERILS
& 1: 80~93,

U EE R EREER RS E SRS, MEEMRME, H1
FE 7K A B8 88 53 B T2 B3 S B HOK KL |

gkl (Lipid nanoparticles, LN) RIEFETE 1—~1000mm KFF, =418
TERIGEFHE. ABDIERW RSN, SAEMBYHE GoAH. 5E.
EEFD AEIRBAMERRNTA (SARER), HYRRIERAEEAR
EEYBEMREMLEER, ATTRZWEEYSE (BRMLREOEME, B
SRR, W AB N EERN ., TTadSakREEE R, TS
R, B P BRR AR T AR L R

A FEE RIFAORAENEEER, X80 Lk SR &R E,
MR TINE KET R TR, FRMEHRNE R,

4 REFWREN RN BRSO B
BRI ZFMEA 0-RETEY, ERAERTES SREE T
M. HERYEIERILE -1, _
Tablel-1 The physical characters of HCPT

Ve AT TTE 2y =3 apicy

EEARES  CuHdh0s
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w7 1| K EREfE Fra

EARRTEBRAOEYH, S—RAVBORFIT R, 0% R RMETIERR
S E R (B B R 3 R T AR R B AL & T 45 ) R BN =3
WERAF, E0E; Bk, ARN: 5EWBRABRSE RS BAGEAE
AHERBE_FERBRIRATFREN. AARKUTEEELUPEZTRTITIFER
B, BibE XNERAERERE.

EWEREEEANEE, BTHENEDR, TETR, SBAERH,
FrU R R EDHEN T ES B, EENERITRTERBERIIETE
MEEFIMEERS. EMBABETK, BEMS. FE. Af. —RFETRED
FEFIS, DET—REFENER, EKAE. BEETEAaY.

HCPTZE IF 382 /7K. TF3F8E/PBS (pH 3. 0) F IR M B A NF1-2,

Tabl-2 The apparent partition coefflclents of HCPT in octanol/distilled
water and PBS (pH5. Q)

Cr(ug/ml) Colug/ml) Cw(ug/ml) P = LgPoer

octancl/distilled water 104.25 99.84 4.41 22.63 1.35
octanol/PBS(pHS5.0) 104.25 102.38 1.87 54.75 1.74

7T z LAk -t
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BE REEZWNEBEES UG E X ELERTA

AR R SV RAYBELSHEE S MERMAYRERL, BhiRn
MEYREERENEYHE NRER SR, RINERCBAENER. HAK
LPBAYIBIEE EYN, 2IBEESW2 THFEHN, ERREATBRK, E&
REMEAETRERGMNERRE. CINE, BREESYEEELYRERLE
B, REEYFRESES. KEGETRENEBES Y, FE RGN
REBLWE, AREWRMF EAARENTRITRIT T EM. -

TITERAEERE T

1 {88 57
Waters2690-996 & BB A8 (X (& Waters A7)
NETZSCH 200PC Zn BB/ 1L (DSC)
X ST (SEF[FEF X'pert POR MPO);
BP 211D 8FKF (Sartorius 22 F) s
Zetasizer Nano 2590 BUgE#E O (KE Malvern 48]
85-2 RUBB M HHREE (P ATIUE T ),
IY92- Il A A BN (T ZRBMFET);
R-201 NEH#ER R (LEBEEREHERATD;
QZX-C THBRGHE (WRIETRBET NS )
PHS-25 & pH t+ ( LEERE#):
TGL-16C & ELHL ( M@ EFD,
SK-3300H M EIEN S (LB SEEUSELT
3 1.2 3 ‘
? SRR RS (P EDS LA,
i B (N HEEAEEAT, &8 9829%, #S 060208);
_ K 0gRE (LIEREHLERAE)D,
KEw (HRIL T EBERA)
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2.1 HCPT & &l € FE M ESL
2.1.1 BREERATER

BEERIEMIES SRR (HCPT-PC-LN) /1, 58k A s bt
i, AN AME HCPT-PC-LN sR2aMMvk i, U JUE 418 MBI A Ral
KR AMEL, WRERTHREAY.

KW FET 28, . PR, ZRZEIEN, SREEERES 100
$17(E HCPT 200ug)fiA 3m] BEEF RSB IESEFEHNER, Btk
%45 HCPT-PC-LN & HCPT € BIAAE 77 ¥ '

212 Bk &H

B fr. Kromasil ODS-1 150X 4. 6mm;

mEntE: 0.1M BERRE (VKESERA™Y pH6.0) -FEE (50: 50);
Wi 1.0ml min;

iR 30°C.

R 382nm

2.1.3 B HFREERE

HCPT-PC-LN # & ¥ B HCPT-PC-LN #¥ 0.1lm! B 10m! AEHT,
M EEREZE, E5E, :

ZF g3 RIEH: BT EAKRAW 0.lml & 10ml BERP, IMPEEE
2RE, BAEE;
#H8: A HCPT-PC-LN F HCPT MELTFH. NE 2-1.

1515 8
=
e}
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Figure 2-1 HPLC chromatograph of HCPT-PC-LN(A) and blank adjuvant(B)
214 ZiE5EE

FEHER I HCPT X B 1.50mg & 25ml BT, N FEESH#, B4,
ERRZE, EAEEE. SERREERES LT B QST o538 K E
#0dug -ml'y 05ug.ml7. 1.0ug.ml"'s 20 ug - ml™'. 5.0 ug - m17' #0 9.0ug
col” FRE RS, W EIASRHEREE 20ul EAEIE, T LRAEEG T
FESHT, 183K HCPT R9IEMER. &R ALK 2-1.

Table 2-1 Result of determination of HCPT standard curve

C(ug - m17) 0.1 3.5 1.0 2.0 5.0 9.0

Peak area 8923 41828 93223 180320 445178 805764

DLEEAR (A HERE (O ETENEE, SHhEHETER:
A=89426C+224 42, R=0.9999, {7 0.lug - ml"~9.0ug . mi .

:

y = X + 224,
‘8 000 . PO
0o R? = 0.9999
600000 e e e e e e g - .

400000 R R | o, S s
200000




