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EUBRNEET R AEFTRRIUNREIIRHIRASY, BERIEK
—RUT Y. EEEKENE, WRMAPUREZFHEERBMZE (V: V=1;
D AR, MRAZHERBESHRAAGHALHERNGEERE, R,
EHERRES N EFSERHTFADTRNORE. RAEYRELITFHTEDRE
- RERRARE A B, RBERECEBWERE. FARA: BRERER
#HEEY) PEG WY BHRIEAAF AL R EEMERLENEE, BEEA
. ENSEERE, ERAGREERELHMERARRANSTF, ok,
k%%, TTLUREAYN MERRAERE. HRE— I EEESNRE, BX
EZHIMBEARMNREATENHBRZAEREL, TP PEG AHFE, MEEEY
BERRAE, LETURELGDERAY, REBERERERESYHLELER,
TR & IR VA TT R .

H&Y: &R FA-PEG -DSPE R4 MEHEIM B EEE BRI TRk
(TAX-NLC-FA), HWARAYRIBEIUCHEREIN KB HAEKB; XHiE—TiE -
FRBME R R AR AL RAKIE. BIRBHERMLR P EERiCEEEN Y
%, AT BFHAAKREEEFUEAS A SREN N ZNHR, BESENTR
3R

ik RAREBLR NS S S B FA-PEG-DSPE, IR & 'H-NMR % &4
Bi=Y) . RARELIE R AIERE TAX-NLC-FA, BOBHEE DU JI 2Kk
FIRLAR B A . MTT 40 oA K3l 58 M58 TAX-NLC-FA *F KB 40 i i 4 K4
HWER. {6/ Ch-T. BB Ch-T. HNO, SULES S, MTREBN S1iF
ic, FEAKEN. R EERETY.

£ER : 1. bl DCC/NHS FEHRHE T 1%& B FA—PEG—NH, /8 %, HPLC
WA B & 1484, FA-PEG-NH; 5 FA "] LLEFIEF #4285, FA 5 FA-PEG-NH,
{R BB (8] (retention time ,RT) 45l K% 2.368min. 3.340min, =473 # 4
30.63%+2.34% (n=10), = 16.7%+1.43% (n=10). DSPE. SUC-DSPE ] RT 4}
5% 1.997 min, 1.663min, &R 90.9%+1.03%(n=3), 7% 60.9%+2.17%(n=3).
#£7=4) FA-PEG-DSPE P DCC ISR E T IEE BA ), F*F 19%+1.06% (n=4)
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Hik, HHREGEIESE, &7=YH FA-PEG-DSPE. RAF=RAN 2%, FEEK.,

2. F% TAX-NLC-FA KR40 134 nm+18nm (n=3), S3IEFEHELZEL
K g B RIAZ(TAX-NLC) (66nm+6 nm) A B ZEHH0.

3. @i MTT 3%, HA TAX-NLC-FA 3t KB 41 94 K IHI1EF B B 138,
7eEF 24h 5, #H3! TAX-NLC-FA %% KB 40 24h f] ICso 5 TAX-NLC 1/6 {54 .

4. NEMBPEFEHRITTHR, 2R Y, ARChTEREEN
63.1%5.7%(n=5), THHHLFLE 496.3%+1.3%(n=5), EFET4CEBEE KRB
B A ZR24h. 120h%> BIFEOS% LA b\ 90%E A ; ZEMFFIBBMEMELF, &4T
37°CHE24h, AL 514 92.3%+0.4%. 89.5%+0.6%. Ch-TEEFTBIFIEER
21.4%+3.3%(n=3), FRiCHVERIR, ERRERK, TEBIRENIFCY. HNO;
AR IEE H72.6%+6.0%n=6), #F i EB &, FYHNERIEE, BLRL9RKAHS0C
REAR, THBERES: BTRER, d20' PIFAETaSERE SR
HERRBA, BUHARARNSEEE, HFBRHSE S IMFREE. HBChT
BARCEERR— M TEEIE. RCRR. RioYRE RN, o
%ﬁb@meWM%ﬁT%S\t%B’JEX

A 2% KA. E%j& ﬁﬂTAXNLC FAﬁﬁ%J134nmd:l8nm (n=3), XKBZiAE
FIA R FIE R STAX-NLCAHLLBA B 3855, 24hp0 4 I F 1A BITAX-NLCHI6fE &
Ao RABRCh-TEARCEIZE, WiCHERR. HERME, IRCRIE63.1%£5.7%,
BUALAE3E96.3%+1.3%, SiiL)EMPREFYELE. AEEKMZBPERITFNE
B, BHERBRANRINEFREELRNER, BUEXLKRHAR, hit—SH
FIFRERENARNECE, FRERAGYIGSRBESHENHAR, EET
B A7 Y ST SR '
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The preparation and the biological effect of
folate-mediated targeting nanostructure
liposome-entrapped paclitaxel

Abstract

The paclitaxel which extracts from yews is a highly effective anti-cancer natural
medication. It is the forefront medication for chemotherapy for treating cancer. The
paclitaxel has a poor water-solubility, so people use solid lipid nanoparticle which has a
good biological compatibility and can be biologically degraded to solve the paclitaxel
deliquescent problem. The research shows that the PEG which covered with appearance
of the lipid substance can extend the the blood half-life time and increase the
microvascular infiltrating of the tumor. At domestic and abroad,Much research have
utilized the covalence between folate and chemical agent or biological agent. in vivo
and vitro experiment verificate that they can significantly increase to deliver medicine
for masculine of the folate receptor. PEG is the bridge of it, which connect the folic acid
‘with the lipid substance. It can improve the target of the medication, and at the same
time, it also can improve the half life of the blood in the medication of lipid substance.

Purpose: Synthesizing FA-PEG-DSPE, a new pattern Folate-mediated tumor
cell targeting of liposome-entrapped paclitaxel was obtained. To study the pharmacal
physico-chemical property of liposome drug and cell-growth inhibitory effect on
KB cell, we use radioisotope l.251 labeling paclitaxel directly, accordingly,
providing qualified tracer agent for new nanometer paclitaxel, by which drug
disposition and metabolism dynamics in vivo can be studied.

Methods:FA-PEG-DSPE was synthesized via acylation reactivity at room
temperature. Folate-mediated tumor cell targeting of nanoparticle liposome-entrapped
paclitaxel was prepared by high pressure galactequal and galact equal method;The
diameter and distributing of nanoparticle were detected by LASER particle diameter

meter. Under the new type Folate-mediated tumor cell targeting of nanometer
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liposome-entrapped paclitaxel (TAX-NLC-FA)effected on KB cells, the growth
inhibiting was studied by MTT. The Oxidants of '%°I labeling paclitaxel were Ch-T.
HNO;.The product was identified by thin paper chromatography and infrared
spectrometry(IR).

Results

1. Synthesising FA-PEG-NH; , with DCC or/and NHS to activate carboxyl group,
HPLC condition was suitted, FA-PEG-NH; and folic acid can be better separated. The
retention time of FA and FA-PEG-NH; were 2.368min and 3.340min respectively, the
corresponsive proportion of production was 30.63%+2.34%(n=10). And the yield of the
FA-PEG-NH; was 16.7%+1.43% (n=10) , The RT of DSPE and SUC-DSPE were
1.997min and 1.663min respectively, with the proportion of 90.9%+1.03% (n=3) . The
yield of the SUC-DSPE was 60.9%+2.17% (n=3) , The yield of the final production
FA-PEG-DSPE was 19%+1.06% (n=4) . the final production FA-PEG-DSPE was
confirmed by the nuclear magnetic resonance hydrogen spectrum ("H-NMR), The total
yield of product was about 2%, which was adequately low.

2. Particle diameter of TAX-NLC-FA was 134 nm+18nm (n=3) , which was
extended significantly compared to non-targeted TAX -NLC (66nm+6 nm) .

3. Growth inhibition of TAX-NLC-FA on KB cell was increased significantly,
observed by MTT, TAX-NLC-FA took action on KB cell after 24h, The 50% inhibiting
concentration of TAX-NLC-FA was 1/6 times compared to TAX-NLC.

4. Experiment results showed that, The radiolabeling ratio of the labeled compound
produced by the modified Ch-T method was about 63.1%%5.7%(n=5) with
radiochemical purity about 96.3"/&1.3%(n=5). 24 hours later, stored them in NS or
alcohol system at 4°C, The radiochemical purity of the product was above 95% and
90% after 120 hours. The labelled product was also stable in serum, after 24h stored at
4Cand 37°C, the radiochemical purities were 92.3%+0.4% and 89.5%+0.6%
respectively. The traditional Ch-T method was simple , The radiolabeling ratio of which
was 21.4%=x3.3%, but it was impossible to obtain the stable mciiolabeling product. The
radiolabeling ratio of the labeled compound produced by the nitric acid oxidization
method was 72.6%+6.0%(n=6), the radiolabeling products of the nitric acid oxidization
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method was much higher, and the stability of the product of the nitric acid oxidization
method was good relatively. At 80°C reaction system, the nitric acid oxidization
experiment became difficult to deal and control, also, due to the high temperature,
sublimation of the redundant '*’I could cause much more radioactive contamination
and was unavoidable to breath in, which would be adverse to the health of the research
worker and reduce the yield of L. Generally, the modified Ch-T method was simple
and convenient, the radiolabeling ratio was high and the labeled compound was stable,
as so qualified for the isotopic tracing experiment in vivo.
Conclusion

To synthesis FA-PEG-DSPE, step-by-step acylation at room temperature, the
reaction is not complicated, but the final total yield was not so good, only about 2%.
TAX-NLC-FA particle is about 134 nm+18 nm in diameter, and its growth inhibition on
KB cell is significant. Measured by MTT, TAX-NLC-FA takes action on KB cell after
24h, and the cytotoxicity of TAX-NLC-FA was 6 times compared to TAX-NLC.
Labelling paclitaxel by modified Ch-T and the ratio was high, moreover, the labeled
compound was stable. It was qualified for the isotopic tracing experiment in vivo. This
method was simple and convenient, and was easy to handle with, the radiolabel ratio of
the compound produced by the modified Ch-T method was about 63.1%+5.7%,with
purity about 96.3%+1.3%. The stability in serum,normal saline and alcohol of the
labeled product after purification was better.It could meet with the requirement of
pharmacokinetics tracer experiment. In this study, we have done some basic work for
further and better development of the novel targeting nanometer paclitaxel, through

analyzing its distribution and pharmacokinetics in vivo.

key words: folic acid; liposome; paclitaxel; target; DSPE

Written  by: Wang Mei-hua
Supervised by: Xu Yu-jie
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KB (paclitaxel, TAX), 43 F3: Cs7Hs\NOy, 73 F&: 853.90, HL2EBFK:
5B, 20-3R%-1, 2a, 4, 7B, 108, 13- NEEELHE-11-59-8-4, 10-—ZFES
2-FFEREE-13-[QR,3'S) -N-KFEE-3- R EF L AR, ILESHWME 2-1. BE
BB B R WM 4L G A2 ( Taxus brevifolia) HIH 5254 B8 Hh ML 2 G5 37 3. EFABIL
BRI RS E RS, T ERA THRITE B B MRS N 90
RERF A= KGRz Y, REMWRE LT, 19924 12 29 H
%E FDA [ERMMEA THRIAIEE. M. FERENET, ER/Z FDA L,
AiTBRFHRANEAYZ —, RGWEE. LRENEEGY, XEmK. M
. . ERESTRLEE. ATECERKENRE, TEECEENERA
REZKHERBERE DN LERE, REZHERE, FhH) MgRmd

- FREMEEFENTRNE. EHROERFEFFIMER, HUSEFEMNLIHK

KRR, HEULKARNRAZBIRE. #RET R AR R R R SRR 5
EZ-—O
1) RAZEERRIERRRR

BEEADFTAMEVAKRBENERE, B EHEFES TR
FRATREHMTR, HHRERLHEETHR. B, 2EFEYHREHT
FER. BESAYEN, SENRE, EXEAADEANE, EHYERRK
WAz, EEMAAFRFEFUENTENE, TRAYNERNL LS, NTE
FRIRELDIT R

ERERBAR—ATRAS. BRAEARAREUTHEA Y. BRGk
HANEAREDER, FEBARR, RREED. T, TaEESKEHE
MR, EAYERBR, AUFEREK; BREEIHARAFTIRE
1ER, TEREAMEANARA, BOTRRN; BRERFESITFHES ©
BIR/AN BH AR TFERESEH ERIEFRME( liposomes)Z—F B HE5
HRHERR D TRARNS EHE, RERUEMER S FREAERUBRLE
#, KADBEANLTHRIILAEK, BRI ZRATEEEAR. BERNE
PELYE. AEEREFESHRATIOMEER, THAWENGRA, ©
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R—MERMERAEARKE, REBEASRLBERNBAGR, BRESH
MEM SR, SR aHNAYELARNEES, TEAMERERLL, ]
BT Be B GIKRL IR AR 2 A7 — B AER0~300nm, AHELE & HIfE FiAAHL
£100 nmZH, HERGFRARARGEROERD, NIEFNREK, EHE
ARAPHEBEENEEEZL, BWRREMRREL OERN FEK. B4 T MK
HBEME. EEHASSHEE.

B4R A KL (solid lipid nanoparticles, SLN) & LB KRR EE B
Feh B e, BAMOERRRTRBTHAKRAHERE. HUSHK. &9
MAEEFNERMEIEE, RBRTAEERBEASES. RENES: 5
BRE, CERENRY, E4ZMHA%ERE, TLRRT AXBBERE, Bk
TEERSER NN KA. ZESLNHER E, EER BRSKIERE & (nanostructure
lipid carrier, NLC) BI T Hit#. SSLNf B —E AR RERALL, NLCH /LM
BERRME. BRARRIERER, oTLLB SRR R R T 25 W HE
Sk, EESEMAMNEN; R, NLC4kA& T SLNHI—&4R /R, A maEs
. RPAYRZUFEREMRE, CEREEER. HE&FEEE, NLCIENGYBIAR
HEMEEZ—. , '

EEERERAM0HL0ERMAEHR, ZERALKKRTOCHRRE—
BEBEREXREAMENERER. BLSNKEERIERECIHE) AR
RSN EEMATAE, ZRTERRNEE, REBEREBRERNRCEES
WEIRMLBRNEERK, ERZHSEHNERTEEY). FRERMERE
EARHEEE. ROEESETURKREBKEAYRIKEE, FERHRE
By,

fe RN BB AEERTEOTRAT: BRTEEBNERYEH
B RETECEAERBTHRERE: 8aIBRETAZHIEEE: WY
BEXNECEOWANE; REIGAECEANZE, FARMNAARNE, #
TOREITR: MEHEN R, FRANE: EEREREEEEESEH Y,

2) EKMERFHA, REEVFIAE, ESBXAMRE

FERBEALYIE A, EE—ENERENERE, RREIMATHE,
ﬁ%%%ﬁﬂﬁﬁ,%E%%%ﬁ%ﬁo%ﬁ%ﬁ%ﬁ%ﬁAﬁﬂﬁﬁﬁy5%
B AR P9 B2 2 Sk (reticuloendothelial system, RES)EMEFIALER, XTHIRE, NTTZW

2
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HYFETE T RER D,

YE AR AR TG R INE AL T BRI AR ik, MR REIE. BFEER
& (coated liposome) RIEH TR B, BEEXIARRAERAD. BT RREK
WAERARZEHIEZRE, WRECEBKRFTHRERER. BBERER —FHR
IR ERE FUk, 5YXERRAML, BT nERERERNREE, REE
TR REEYE, BERIERETRAWER: BAEREINERERE—
ANFKPEREME, BHIEMREANERAREARE, BEABTEKEREER
WEIFERRRT (], SMZAYREmtE. FANBEMHESE (uERE. BB
BEMEY. RZEBTEY (PVA-R) . REEH. ARBETHEDE. B
Z_F (PEG) RZ_BREARAMERNEERS Fik, B—HEREHHAL
HEAM—NMERTFEESHURN—FALER&ES FiE, ERTETK, XTH
F—EHHNER, £E, LREEE RXERMSHYERR (FDA) M—A
AHRATATRAMAYKALERES FHE . BESMMREAYRERANTED
HE302F, EERRERKBEAER, HPRZZEPEGOEHRKE. KL
RAERRAEDHEEE, FERREETHSBESD, BV ARESH &R
A ERIIEA. PEGHFRAMBREETELHABURRETE &L S THE
B, BIFERE, EFUEESHA— S FREALE, BRSEVYHESN
By, EHEEYENERASEFPEGIE MR M— 5, BT E 5
HERMThEE, KM, R1EE. RERAE SRESFEFMER KR4 SRES
2 MR e R B VE R A — e R LS (EE R AR, opsonin) X fig F 4 (4% 7
HREER. FERKERNZRENRZ_ERY TREBRERALR—EK
iR, PRI RS 5 RIERTAIRM, PEGILIERIANMPEGE S AR MK
SR PEIR /D T Bk B AR B4 b o i 9 B 1, DA T PRES POU IR P9 B2 R % R R 4 B IR 51
MBEW, FREBEGFBEFPHERER. RZZB-ZFEREBRHEEZ B
(PEG-DSPE) PEG-DSPE RRZ_EERIBIIERTEY, ABURD FHEY, &S
FARAKHIRZ-EXSFHAKNOMBER, KPR RELFREFBER, DU

T# AL, HPEG-DSPESIRRARAT, RAKMEABRATS T, 1t
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wHiEl. RAIPEGIS S MB AR, BLRES(RRA KRS FHIFRk, LAT
MR MBI AIT . AR, MR RE %R AYIPEGT ¥ BRI
3 B R B TE R SR AP B 199238 Crosasso %1% T 8 R IZBEN
£ PEGH: i e 1 2 | S

FERRZBEES (DPPE) 49: 1: 2: 0.7 (B/RH: molar ratios MR), SfE5 2R
BRI, SEBHNRUBERAESRus HUMREEN) H48.6h

(R LB R RI249.27Th), BREERIEH, PEGEHNEARAKS
WEZEPKEERY. FRAREMHIE N KB EYEE R R R AL
WHER—RBEERZ KR, B R EAEE AR AR & R B K
HRRRRAKAL, BT & MK TG IR PRITE D R A B ML 3R - 22 (T 25,10.06 hE T
B GKAL(T 25.2-63 h)FIEALBETE S 7(T 1/ 26,1.36 h)o Robert J. Lee %12 H-Ep4 1
B2 A ik X B R UL AR AR Bk B A BRAE BR(DPPC)/BEFE Bt H il (DMPG )/ mPEG-DSPE
[FA-PEG-DSPE (MR: 85.5:9.5:4.5:0.5) A% &Mkl $SHPEGILEEEERASIE
FERPEGHL R ZBE IR A MM 3 ¥ #4551 412.33 h, 14.23 h, TLREAZFERR
AR KW B R B ST IR MR - 2 B4 1.78h. PEGHI RHIMERIF KK
SEf e A 2 1) G W R AE AL RRK SR T RESTREUR >, PEGHIK MK,
WRE Ak SR K iR RTAR S FEMPEGENEARTHRREEARR, 4F
B4 K, PEGHLASFAZE MR+ FE A ER, MEMEARNBEERENRER.
TEPEGH F R, UURIFELFRFERAL, PEGILAS T ALY R I X a5 hr
MERENE, SEREBLEEEEAFKDY). BYRAREERPEG, THE
G RYE, TABRESRANFWIER, BEAKMMKAENRKFHHEA, BKEF
B, BETH.

3) REAYEEYE, EBREBXTH, BEHRG

FEIRVE T R BN 1R YT Y 25 B ol 4 [ S A4/ 2L 1) PR X B T2 H AR BRI S
Yk, EUEREREBMGRELAIRKREM, AARDORAAHE, RERE
e/,

FE B R SR A AR R T 20 0 EZhEE AN Bh R R B R3R:  EBDEE A AR B 1A B 4
REGEFHIAREAER A, BB RIERAENRREERE. KR
e RIEERERORELEAYR, NERXEGHNELFEERTHR, 85K
8 A AR R R AR . SRINEM IR BIAAREL, 3038 [0 A5 R A (Active
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targeted liposome) T NAEFARIBIASE W HiR, HBAYERBRE. FIFEHE
BuiERARERGRALEFRANARKTES THYR, B sFr
i, T E5RARRENEAS> TFHERANSER, FRAGREINELX
HBRBAGY. XREGE SHERSEED. EYBER. IRREENEMAED
B, FTLURIB R FEREFEA R RS,

RRREFEHBOR MR AR MR R BT ERA LS HRBITHERTMA.
HER, FREXEIEBNTHH SR M EKBAGE LY FE, BIEibE
£ A EEIH I e A FPEGEER iy, LLSEERMEM EZHE . B rE
R PRSI R TSR T B\ AR, B TSR BB AR A
FEF B AR 0 R R PR B TR T B BN T, DR
BB B/ TR BRI,

rHER 324 (Folate receptor,FR)Z & — ¥ AL B BEBEULEE(GPD) E B M M
BEAEMBHAMIE, HTEH38~40kD. EEFARTREZEFEMRT, T
ELEASRENTEMENREE. EE. HE. ARE. £hE. 2WE
SRR EERL. FRAFR -3, FR -B, FRy/y 3HH MR AN RAEK, WHELESA
KA BEEERE, 5GPIH%. HERHEE. 5-FRE NS M BXFR- aXE A EEH FFR
—pUS HEXFR-0. (Kd ~0.1 sM)FEMNBEETFFR B (Kd~1 oM, ERAR
g AR R IE L B BARIAFR B, —EEE4N bk 4 R A0 B 72 B RIAFR B,
FR-yy St BGPIR B RIRE S I, B—FAWREA!), £ THLBHHES
EREH BZAEGHAKBEERTIELMM, HREREELH B FEH
RE AR BTIR1G 0 BN 2 AR M) fE SRk, ZEM R MG T P AR ENRAME.

MRS LBy RE (FA4-COOH) 5WBH®R (MRERMEL, &
FHBERE) NHBRZEAEFHLUNFENS, TWFA-o-COOHMREXTH B2 14 LT
BEFMAY. BlEHREBY AT REFERE (-COOH) AR {FH B8
BRESHZEFRLEEGHELE. HTREARTEYSEROHRZAE S, B
TSR MR IR, R MR AR I A 4k, ZERRE(pHS.0~5.5)fu Py 44
PR SECAAS B, SR B4 MR R, T A LR AC IR ER A A B (A PR AR, et
B .

HBREAERETHSRENEFFSRA, W KBEENEER. BER
FHFEMS (Kd~10"M). FTFED. ESREMBHL. SEEEEK. TEK
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8. BREH. BARE. BRYGIEER, e, £ERANE. 5T
fEAE AUEEHABIR. TTELEE ANRERHFRERHENE. YHBEA
BEZRe, WEARBRHROEHAENERR. BANCHREME, MAM
By S EE, ey EREN R AREaR RN, B
Z AN SHMERAETEASSERXFRPY, BENDRLTARERY
B, {BIVEIT RRETERBRERIGTPE R A RIFHIGRN A RTE. Robert J. Lee
25 p) —FE RS BEBE IS BERE R (distearoyl phosphatidylcholine;DSPC) . fHEEE -
(cholesterol) FA-PEG-DSPEA X R FEHHHI & KB M AR ik, BIREHERS
EREERE, REMBRRAIBEZRERG, FRETERARIEZBAEXKBAM
B 40 R B O JE S 7 BE SR 2541 )86 6% , KBYE 41 B SR B ¥ Iml s B4 e DR B3R .
Zhang® I Z B £ MH B R A E TR K% (£ E# # % DSPC/cholesterol
/FA-PEG-DSPE —56:40:0.1)% HeLa-IU1f1Caco-245 Bl 2h 35 17 3% Rz 43 7l iy 48 [ 3%
T BEMEFK9.5. 119.5%. Robert J. LeeZ ' HT5T M BREE 15 S A X Z R LAGH
BERE R I RE AR, RUMMIRSH, HEE N REREEER R KB
Ma24n ) RGO R IE R 1) BE SRR 13.81% , (B KM MLV e S B TERRE
18RRI StephensonZF VI & M BR R B R AR R 14 B R KB I 24 200 A 3k
EHERFEBRNRABENISE. ERPHRENHRERGSESHEE
FA-PEG-DSPE. JBEEZ. 5P ¥ %5 BEAE 5 (egg yolk phosphatidyl choline, EPC) LA
10 : 40 : S6HCEL, FIRR- KL G SR H-BRIBFEFEASEREZTR-B R
&, ARAEE MBS R BxHeLaZll MU REX M BR- A8 A B MaF2 B 3 AHeLaZll U B 4
st 5 3ESE i IR R iR 41E . RSN RAESR IR BR S SR AR 7E PR 48 1 16 9T P iB 28
REFIHHED), ASMARIERCS 3, HB—RRATEZHEREES, A0S
HYINEANR, HEERBADERARR. Rnm BRARR AL I E 8 ET
WV ZE N Y E .
KFEE B ER R ER-PEG-Hi 8% I8 B -& L 5 B3 X =43 AT MR 1
(high performance liquid chromatogram, HPLC). £L4h)%i# (infrared spectroscopy,
IR). Bt3tIRE ¥ (nuclear magnetic resonance- hydrogen spectra, 'TH-NMR) %% 5
KARENSE, UEER. KM, etls. BER. BBk, RYEShH
FHg— e Bl HI & R M AL M 4K R B R4 (TAX-NLC-FA), Fxfii
THBREWHGHEE. OB EEELHBATRNE. BREHERIER




M BREE ) A2 BN K AR SR A R il RIELAEME B HBTR FAHER

B, T LLE % R RTY e R A T R IS S VST IR, BEB IR MY I8,
REXCESKIERE.

4) FHEUHELERE) KA BELN R AR RRAA R AR ER L TRER T RY Bl &

BUBRE—F R NEY, 2SR, BIBMAILE, EASNTLR
SHBEEN ZREERCEZEIRE. BRSRENEEEARD HEERE
AR BT RABAEIERICIER, THREKR, REEHEME. USSR
Rr Fr g R A2 BEAE R 7R R TR R 0 00 BEAR S B 00 M — A e o fR 48 A i 7
B, ATRKKEBEEZEARGEANAEB, BHEMRA%. Deukjoon KinZPIFH =
FEGLMEEBEANRCEY, BHRATEEEPIBR=FESEH, FBEE
EEARCY), BH0B, —RERELERT, HARLE MR H63%~65%. Buchsbaum
DIP% B ATA (A5 RE3 -OH-PTXSX (3-(4-Hydroxyphenyl)paclitaxel-2'-succinate) 3
J&Y), Blodogeni®: s I N PHEZT -PTXSX (*PI- 3'-(4 —Hydroxyphenyl)paclitaxel-2'-s uc
cinate, '*I-3-OH-PTXSX), HARICENH98.5%, HRiCERE, EEY—RLREHE
PR . £EN— P RETERCRENE, FCRREARE, BERIREELR
MER. FREBSULCK-THR L, SARENNASREEER, REHURS
HNa'PIRC R, DR E A SR L R ERNARIEY, TR EIE
MIBRALERE., FFRAN AT GBI 2R, R KRB,




HEREE R B KR RN SE R AEME RN o

sy MES-PEG (3350) -BRIEAERI S R B O

1 #HENSE

11 &

2T EE R (] 5 A FR AR Y 634X (FLS920, EDINBURGH instruments ,
Scotland,UK); 1B R /438 (DF-11, &xMETIER); HEHHE RS (R-201, -
FEBEIART): BEE LN (Alegra™ 64R Centrifuige, BECKMAN
COULTERTM); 722 Betli4} %6 BEit; Waters 2695 alliance® 5 3y A €234,
Waters 2487 RO 3%, BEhEHEESE (SM7, WATERS); BT XK (FA1004, |
WRFERT); #Byi/KFEZ% (Barnstead D8982-33, U.S.A); £LAM Gt il 24y 58
(VARIAN,FT-IR, %!'5: Excalibur HE 3100) ;B Bi3t#% 4% (!5 UNITY INOVA
400, XERERZAT) ; A% T (FreeZone 6 Liter Benchtop Freeze Dry
systems,Labconco); £kt B F BF B i (QTRAP MS/MS Applied biosystem/MDS
SCIEX,USA, = tRIURAT SR BRER B F)

1.2 XA 544

M-# (Folic acid,Folate,FA,sigma,98.9% ); X Z B — ¥ (H;N-PEG-NH,,
Sigma); -fEiBEfg- Cdistearoylphosphatidylethanolamine, DSPE, Sigma); -7A&7 (AR);
BB (Fisher, HPLC); #{§ (HPLC); &L (MW1000, B HELXBRHIR
227); DMSO (GC,H20<0.005%); =Zf%& (TEA,AR); BEHIEREF (SUC,Sigma);
REJRMBM TR (NHSFLuKaA®)); “HEK WK (DCCFLuKaXd]); £
W EBERR LI TACHM IS (CPCER,SigmaA 8)); BB —E4 (AR); BiM&—
M (AR)

2 ZRPR
2.1 FA- PEG-NH, 4,

2.1.1 FA5PEG-(NHy), N-Bi4t R Ni—— IR I

T SCRROZ 7 RY4EASSH, FA 65.8mg, HoN-PEG-NH400mg . NHS 35mg.
DCC 62mg. TEA 120uL (/R tLBIFA: PEG-(NH,),: DCC: NHS: TEA= (MR:1:0.8:
2:2:5)5r BB AEZEDMSOH, IKKIBFMA, BARY, BERATZMMERNY

8



M EEE R B AR R AR B & R AW ERATA B—%5

24h, 50°CHH(500r/min) R Mi6h, KMEREHMERK ZR=T0%, AYLRIEEEL
2. 0.45um)id I EREIFZHDCU, 7= & HFEAFHPLCHR I,

g gE—: HEHA 50mM NaHCO; 2LIE¥E =K, ®ik12h, EREKRMH
FA; =B FKERAIK, HIK24h, ZRDMSO. HKEBHFREMEAGHTIE. ¥
EREHBRREERET/KYF, BICPCERME, 10mMAINHHCO; (PH8.0) #ik,
SRBELEEY, ZBRARMBUHNPEGNH,, BIICKAHBERER
NH,HCO;, F=RAEEAGHTR, REBLELHE=Y.

G E " B1EKaren Vogel®V &I oAb i, A SER IA R Hi45mLin
ANES], BEXRRNHFARBIFYFA-PEG-FA, IE#REREIEREN, £
BT KB EBRDMSO, FREIEREAFHTER. REPENE-1. BRAKSE
BN D5 ik 4 T VA R B I R U H,N-PEG-NH,o

+ HCHCH,0+ CHLCH0 -, CH Ny

(HNFRONH,)
DCCINHS/TEA- 1
T Ha
DMSO/ EiR/24hzk50T 6h h PEG-MH,
Folate-PEG-NH,

B 1-1 FA 5 PEG —A& N-BRLR AL X(2.1. 1 ——MAA- i)

2.1.2 FASPEG-(NH oN-Bt At [ R ------TE AL BRI

R &R P, Ri1EREE). £ 4 FA 100 mg, DCC 93 mg 1 NHS
52mg ¥MELE SmL ) DMSO, EAIK#: 10min, BEPRETERKRN 18h, Bl
ZRBRBIFY DCU. 30%K%KAE/M0%EKZ BT EFFERHRFLD R
FA-NHS(H i S VTR M E E TR ET LB REIEREERN). VIRYRE
Fi v #R4E 2mL DMSO &, H,N-PEG-NH; 400mg ¥ #27E 2mL ) DMSO &, 120uL
i) TEA, 1.3 mL i FA-NHS ZRIA, i, BRT REPRE T R 24h,
BIEZERER TEA, HHABE FLR: 0.45um)idiEEBEY DCU, =M H

9
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HERE R EEBRAARRANHERREWERNNTR B89

FE HPLC #&fll. A& 45mL AR ER RN K FA REIFFY) FA-PEG-FA, JEk
HREBRBIBNES, =EFKENER DMSO, FEHEEAGHTHR. RNE
BuAE 1-2.

DIVEO ;iR 7181 l DCCNHS/TEA

/N
s 1
CMSO/EIRTEA /241 HyNCHCH0¢ CHCHLO 4 CH,CH;NH,
{H,N-PBG-NH,)
CDOM
Hads
&
Foiatn—PEG—NHg

B 12 FA 5 PEG-(NH), N-BAAL R EALE X (2.1.2—— & LBsik)

2.1.3  FAS5PEG-(NH,), N-Bifb R M——EEBE ik T

FA 65.8mg % ##7E 1mL ) DMSO, A 18ul(1.2 BE/R LB EBES, BAR
S, BRBAG00r/min) RN 2h, WMERKERRRNHEBS, HN-PEG-NH,
400mg YT 2mL DMSO 4, FA BEEZEHMA PEG-(NHy), AR, uhniaiis
(500r/min), IOAILE TEASOpL, BSMHAY, BERATZERM 3h, RMNEHE
WIEFR R EB TEA G MU EBFKAFHREN, 1 HPLC BJ) . A& 45mL
AR ZER KA FA REIF=Y) FA-PEG-FA, WEHARREREIBENEN, =8
FKEMH 2B DMSO, FaEEARTHRTHR. REZERMNE 1-3.

10



MR A ROR B LA B IR R A E RN HFIR i P

) ) o |
o .H?N PEG NH2 S w0 . T ::‘:, s _’

B 13 FA % PEG-(NHz)zN-Wb)iNt"";\. (2 1. 3——%&5&3&)

214 BEXHAEE (HPLC) RIFA- PEG-NH, 44

1% 4:GPC-1000 (4.6*250mm, Sum) Fuji, Silysia; WZh4H. BEERAIE K
(pH 6.0)5 FF AR EE#kYE ; FEIR: 30°C; W& : 1mL/min; By 4(?): 363nm/254nm

215 a4k (Infraed )

WETHEl: KBr ; A4MEIEREE: 40mW: FHWEE (v): 4004000cm™

2.1.6 REILIRAM

$FE: 400MHZ; ¥5l: A DMSO(de-DMSO); H#IEH (d) : 0-13ppm

22 HIMBLET L REAERS 9i%4: (SUC-DSPE) RK R 75 ik

2.2.1 JRIMRE L5 Mo e i E 5

REXRD REAE, EECHOEEESINEENSRE 0.5mL DMSO¥ %
15SmgIRERAT/E, ZRMWAT—4R, S BRSO, 500r/minii
B =R T RN 24/ 8, ﬁﬁ%ﬁﬂa‘ﬁﬂi%ﬁ%%my—sﬁﬁ, ﬁ%&m&ﬁc
Bk EET R D EFEATRS P, 20CHTE, E#ﬁﬁ}{?m&)ﬁﬁ%ﬁ
%e. RMKWEL-4,

CH,— O C— R,
+ J"H,——('h-—- — R,

< H,—-()—-E;L—-( —CHOCHINH,
-

TEA PSSy 3
CHCI3r24h MOL’E_MM

N-Succinyi DSPE

B 1-4 SUCLDSPE N-Buiz B f 1L % X,(2.2.1)

1
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M RREE [ AL BRI AR I & R LA E BRI R E—8BS

222 HPLCRMU =Yl &4

3% C18(4.6x150mm ,5pum, waters symmetry); ¥izhA: 10 mMBERS /
BE=8/92 (A#RLL); Wiik: 1mL/min; #HE: 10pL; Hi: 30C; RMEK: 254nm

223 LC-MS RigEEr=Y) %4

HERE TR E R, EMERE: 4200V B FHERL, EMS); EHEHE
(Declustering potential, DP): 80.0V; Jn#R B : 250°C; FREFHTEE: 500-1000 (m/z)

23 FA-PEG-DSPE #4857

2.3.1 FA-PEG- DSPE## |

WA EREAGT R EIDERE = 5 A M E3mLCHCLF, ZEER TS
26mg DCCR M4hiELRE, B 250mg FA-PEG-NH I fRFE2mLAICHC B R E#A

LHERIRNART, IATEA20pL. EEERBHRN24h, FEERBRERR
fl‘%“@“%*&’]%?ﬂ!iﬁ 5TEA, A RETRFBER" Y. "HEZETRER
NMR*SZ&IJ ﬂ:%ﬁiir“ :‘ct!luEls

B 1-5 FA-PEG 'ﬁsuc DSPE N-E?Efﬁ}if‘ﬂﬁ?it

232 FA-PEG- DSPE%F%@#E%E%&E%#
. 400MHZ; #H: MARE (d)-CHCL); HF{HAH (8) : 0-13ppm

3 GitZEat: HitFEEIERASPSS 13.0 k%t o
4 TR

41 FAEILBRH%E
4.1.1 FATFILERA AL
B 1-6 yFANHSIEW YR A K ESFITHER, ALK ERLE,

12
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MG RE A AKIE RR  & R E E Y BT B--H

1607.4cm™ 8 _EE IR A RIS, 1737.3 em™ 2 EIETIBE T B 0451 ]
Wi, gkEEn, FASNHSAER T B EMFATGIGEE .

FA-NHS

$ & ¥ 3 & 3 8 3 3
—— T

B1-6: HFA-NHSEAL = Hrégirsltqi
¥ LHLFTR 1607.4 cm™ Snt R b 3 IR 45 4 1 TR Wy i
BHLBT7R 1737.3 om™ A ¥R 535 T BE W R4S 4E R i

4.1.2 FATEALBRRESLIRE 2

Bl 1-7 4 FA-NHS ELP B IREE T A R, Bl de-DMSO 4% 7,
L5utEgARLL, FA-DCC 7E 2.72ppm HILEUE, b DCC HIBK —SEMFTH, FA-NHS
2.82ppm £li§%H NHS EMMHB R, dkals, MRS DCC W LA A 1L BE

FA-DCC, # a5 NHS 4 R RA FA-NHS 1E1LEs.

2.82ppmn

B 1-7: FA-NHS/E/L = ey it 3p £t

E: BESTLHTRMN 2.72ppm b DCC BT £ AN B i
4B HF Sk BTRIY 2.82ppm A NHS Fri= 4 IS4 % ik

13
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42 FA-PEG-NH# %%

42.1 FA-PEG-NH, #] HPLC %%

4.2.1.1 FA EH0T, IFERLHE

HE 10mg, L DMSO ABHIEHIEME 10mg/mL, UEEFKRIIFEE 6 4
KRIRFE S4B K : 100, 500, 1000. 2500, 5000, 10000ng/mL, YERFrEMEN 6
A E. 3 1-1 K FA-PEG-NH, #4T HPLC i fiishia 58 B v it ek, &
1-8 - ERHY HPLC 23 /&l, FA {#E3E{/8 (Rentiontime, RT): 2.368min. FA 7
KR E 19, FReEMZARMERIF, 250, 1500, 5000 ng/mL =F¥kEHAZE
B9 R: 3.82%. 1.31%. 0.78% , BEZERSHIH: 4.62%, 136%. 1.34% ,
WEE R,

# 1-1 FA-PEG-NH, # & ZtBL AT 8] & ( the time of gradient)

B Bt i8] min FiE mLemin®  %(BEMZERK) % (FED

1 0 1 1 99
2 3 1 1 99
3 3.5 1 100 ’ 0
4 6 1 1 99
5 10 1 1 99

018 .

0141 254nm

032

o - - — - - -FA-

0.08:

008

oml 3683nm

002

n.hu'ndoLbziosh:babcbgéusbahohrﬂgiblﬁohthshm
B 1-8 FA # GPC-HPLC £ 363/254nm i 8 &,4A RT:2.368min"

© FANRMEEILR y = 9.1392x - 253.26
R : E . R?® = 0.9999
100000 S
80000
, % 60000
40000
20000
o

0 2000 4000 8000 8000 10000 12000
FAMWRE (ng/ml)

B 1-9 FA #1454 # %(GPC-HPLC)

14
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4.2.1.2 FA-PEG-NH, 7= # # HPLC &3
mE 1-10 BREMHIEFRAS FA-PEG-NH, #/~ & HPLC fi(\=363nm),
FA-PEG-NH, ] RT: 3.340min, 8=¥ (EEN FA-PEG-FA) K RT: 7.371min.

010]
084
FA
008
a

¢4
o2

930 100 13 200 250 0 350 400 43 300 30 &R S0 0 1% A0 M A0 9
o.18{

II'IR-;P:G-!:III"‘* o Sl

oo,
oo0]
ooos]
0o
o028 FA-PEG-NH; llrapﬁe_
] (FAPEG-FA)
oo < \ d
o015
0010
— VAN

e s -] 2.3 'y

n.-;1m4uwzns?mmwozuummvn7~tbumnnow
4y
.40 .
om FA-PEG-NH,
!...' e
.20
.20
- 01
100 200 350 . wsho oo 5o 800 voe Y.

et

15
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trrreiieny
igsiiiied

@30 Lne 150 Xes 28e A 2@ 2 am  «4m SO eM1 @O0 QAT Tas DG BER KM SGA  wrd WD
aw

B 1-10 REF#&TF FA 5 PEG-(NH)N-Bt LR B A2 449 HPLC &1#% 8
¥E: a A4 FA ) GPC-HPLC &i%E

b AR IR R BT A HE = F 9 GPC-HPLC &k

¢ AU ok 50°C R R4 T B84 7= & ¥ GPC-HPLC i

d hiEAEREFT A ™ M # GPC-HPLC &% A

e AEBRETAM ™M GPC-HPLC &i&H

f A BEMEELEG T HEHE™~ &8 GPC-HPLC &ikE

4% 1-2 FA-PEG-NH, /8] ® % B 5 =& (%, x+s, n>3)

EELE
R T
FA-PEG-NH, =]
AP DA R Y 24h 30.63+1.28 23.50+1.16
JE R ANRE B 50°C R AY 6h 36.98+1.65 33.49+1 21
" iEEEE 25.01 +1.85 17.35+1.:45
EREE 8.22+1.47 91.78+1.47

PAFA JobrdE, Bid@mRTH SRR RMEHS T FA-PEG-NH, EREILE,
WR 12 firk. S #FRBRERMFMFEFRRRN 24h 5 50°C R 6h &AL
FA-PEG-NH, R EH L2 ER (P<0.05) , BEZNEIFYHERMN,; FA
LA ML SRTF & ML, FA-PEG-NH, ##HWEFZit %% 5 (P<0.05), B~
YIE LK EER(P<0.05), FA FUEEFAYERLRK; ERMAEHE
¥ FA-PEG-NH, R ER, BRY=XEE, EHEEENIFA 5
PEG-(NH,),N-Bifk & S AT ER .

JRFE iR SR R MY 24h BTG AP SETEHFEL 330mg,% CPCER it
HEWEFEYHTEY 75 mg, KF=YIr=52] 16%; I INEEHEER N 24h H7= 7
SR AREYIZ 210 mgs S0°C R 6h £ TLEH AL 190mg; FA IF

16
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WERIE L E A AL R =4 225 mg; EBE T R AEYERRER LA B>,

4.2.1.3 4i4k/5HIFA-PEG-NH, /) HPLC/H#7

4.2.1.3.1 EW BB HHPLCAIE R

T e B B 4 TR R BT =Y BT /RFART &5 L 1£946.5%, FA-PEG-NH,
BT &5 Eef1£031.6%, BIF=#1£922%; EFEWEHEBEYER: WEFATH32.8%,
FA-PEG-NH,tb 5125 541.8%, BIF=#1£925.4%. o] BN EHFEFALBRB RN,
TR BRI R RABRRR, FELRPRAZEN B EFAZRMEREM,
FA-PEG-NH2

[
RI™=%

we] - FA \ 7 avEnen

e K

upmmmwmmomﬂmmmumzqm&amomvnm

B1-11 NIt E B &M TS WHiEAE 6YHPLC &4 8
42.13.2 FHAEREYRHPLCAIEE
VB PR IR R 4 T R = 2 A 2L 5 BT /8 7= 4 T HPLCF= & 08 7 o5 b
BILIHT5%, TEEFATE %, BIFEYI4920%. SO4AE FRFTTEYRETHPLCS:
WER, WEFALTHEYRAIEGIZ163%, BIF=YItI£933%,FA-PEG-NH41 44% .

.3

ocon]

Raaos

ams)]

o]
mmnnazﬂ»namc‘:mmmfn’immmmn‘x

ou] B

LT FA

A

- el

g B

o FA-PEG-NH2

atred

waw /

consd

-
[ -AE7 “AaP A ~SalT ~REE “MARY AT " “RAST AT A Rt ST~ ~REET “RE A~y

B1-12 RAFLALEFR R FEHHPLCE £ B
¥ ABRE 4L )E B RGPC-HPLC
BE ARG B R FE TR YR FIGPC-HPLC

17
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' 422FA-PEG-NH, £I5h%# (IR) 247
4221 4tk 5 724 FA-PEG-NH2 £04M%iE (IR) 4#7
B 1-13 £4ifk /a4 FA-PEG-NH, 440t (IR) B, hEw W, M
PEG- (NHp), M4 4h i B FA-PEG-NH, 1414+ b i DL IR B 41T i (1607 .4
em™) , BIRAIh#I% T FA-PEG-NH,, {BpBH7/57 MM HPLC (i B mr4n, 41
WEIF= R ATIEH DRI FA, R R BRI CEE,

PEG.(NH2)2

FAPEG-NH2

B 1-13 #hib/S 89 5 % FA-PEG-NH, 494340

4222 HPLCKERT }3.340minlEHIZLSME 87

& 1-13 B4 RT 2% 3.340 min. £33 HPLC 4L/ #1724y FA-PEG-NH; (4T
A (IR) B, BHETIR, 1 PEG-(NH,), L5 i E FA-PEG-NH, 415t
B b BRI EI(1607 4 cm™), BRAIHI& T FA-PEG-NH.

© . 1e07.4cm

B 1-14 HPLC %44/ &) 4 FA-PEG-NH, 45} A% H
4.2.3 FA-PEG-NH, Bi3tiREi%(H-NMR)SH7
B 1-14 2 & it HPLC 45 46 W £ RT 7 3.340 min K 7= &, % 17 '"H-NMR & 71 ,
6.0-9.0ppm [8] M ER IR G5 #) LA 4§, 3.56-3.75ppmAREZEEE, BWENHF
ERAYEHPEFARRELIENFE, WARIIHIETER ELAFN=Y.



HEEREEEAREREAHERLEVEBNLTR E—RD

S
B
b
=3
3.563.75ppm =]
\
\h 0.04C
o030
0020
FA
\ 0.010
1A W\ e An LA__JW-L.J-——-—JL +0.00¢
- ; ; = - ; ; =
_pper Py 10.0 ec o0

B1-15 FA-PEG-NH,# 'H-NMR#H
¥: 3.56-3.75ppmib & L FI R A REZMHE K RPN ABiE

6.9-9.0ppmAb =57 kBT R AFAR I A L #5 1
4.3 SUC-DSPEX X

4.3.1 SUC-DSPEJHPLC4 4t
mE 1-16: 348 DSPE # RT 24 1.997min, SUC-DSPE #] RT 34 1.663min, 8

 EiEERTHHMBE DSPE 5 SUC &E# &5 BMA DSPE HIHHIZ 90.9%+1.03%
(n=3) ,

£Z M I I T NTREY > —yaayn

B1-16 SUC-DSPE/DSPE #FH#:aAta . i£H
. REKAEIEEN R ENERENY HPLC A% E
BEKACIEE NS B~ SUC-DSPE #) HPLC &%

19
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43.2 SUC-DSPE JRi&4r#7

$1 5 F Bt 434 DSPE 1 SUC-DSPE, 7. HEE (BIEH), FiLERmE
7~: DSPE £ EMS BT, 746.6 4> Fi&k DSPE (Mpgpe-[H']=747.6-1),
SUC-DSPE & EMS fEF1I#, 5 746.6 WEAHX N, HIHFi& 846.6 K=y
SUC-DSPE (Msyc.pspe-[H =M pspe + Msuc —1 =747.6+100-1=846.6). WY E
TG R ERELIH 33mg, 1RYE HPLC KLl 78 DSPE 5 SUC £ L 45 91%,
THRAFEEYL] 61%.

{" VS 79 VEA sars I e 3 (16 PED M £305.1) 11078 96 997 (T4 S5001)
3

3
H
+

448

A0

3
i “’K 1y

w

OTI A ’
™ 14 950k uikas WIS g -

w0 £ e,

Haenity, tod
>

 IPRARTRA S Vo Syl £ Gl R R BT (00 S0

" A:(!I! B;UCA 1o o Sample 2 {memad 450 INT U7 T et (P Spoer) ‘ LN DY

80 L1 SUC.DSPE
o -
1 s

DSPE

10¢!

3
st /
st

140
W83 g0s  mAmsa sy iy 'L &‘l»ﬂ' w4 b ma won any RiaPRY gy T 308 pue e
) s 0 "0 *e 1% ) DY n “ e

G T — T — soa v
o ” i

PRenuly <%

B 1-17 DSPE/SUC-DSPE # & -F /&34
F: B AL~ A DSPE gL
B EFKET/R A SUC-DSPE Hi{r
4.4 FA-PEG- DSPE# 7t 3 3k £,%("H-NMR) 4 %
FA-PEG- DSPE #/= A WEVIE (ZFBRARKRNF FA-PEG-NHy) , EXET4§
ST IIMREAS (CDsCD, B 1-18 B8 6.0-9.0ppm 2 I8 HHEREIRS %,
3.56-3.75ppm A BRE ZHEE ¥, 1.22ppm AT FREE, =FENEEEY

20
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FA-PEG-DSPE & =& . A= M E T TIRE B EREY 46mg, LreE 4] 19%.

Z
=
2

E)

B 1-18  FA-PEG- DSPE # 4% 3k 574 ('"H-NMR)
#: BEEKETRN FA & E5g; BEEGKHTRA PEG D LEE R BRP A,
41 ¢ 85 L B~ DSPE 3 B po2Uig

5 itig

F X FA 55 PEG- (NH) , SRS & KA ZRIVF A RN, BREFX
B S RABRSEYRERELS ., FERAEEHLFEARE. ALK+ KA NFH
FHiE, WERARRAERFEEEWE . mRAEW, 3 EE~YIT HPLC. IR,
'H-NMR. EMS (-) Z%5%E, '

FA JEWESEETT £ K2 ) DCC/NHS, REEMAME DCC %44 DCU 5 H
B3, 4L DCCIERSE, {8 FA JFERVETE FA-NHS FiaF=Hah R E 30%
K EA/T0%T K ZBE, FTKEGER™HR, BIERAER, IEALREFMFR
B EHFERBK, FA BUEZEIERENERE.

EREALE FA BHERIR, HEAE FA £BEREBR AT M1 HPLC
B B LW B FA B LIHESD) , BRI, MATY S RKES. LR
Y ehth R I IA R ' ITIERI = R R KK FA B XESH0TRE TR, TIRE
HPLC RN CGREFAith) TEH, X LT FA WFE, "N
EYREARNBIFEY, LEEBEEREREVRKER, EFEER DMSO 5%k
F, EXRERBFEY, FERE. EBRJEATREEREEERD: EREE
# A3%, FA-y-COOH H1 FA—a-COOH BiREEA F LB B AL, XHE
MR E T FE N FAy-COOH, REMEZAMLRIEM: H—HH, EBEm
ANERGHEMBEFEERENE, HFE, ER—RELKATRN, )M
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 BEATERRKMN, T DMSO 7E 18CU LATFWARE, LUK KT RAL,
H B ER R RIFENX, WEG, BEEREERESINELW, B, &
ARERERME; FA RN EMERNFERBMMELR, CMREF FA FEH, Hesk
RHER. HLEE, EBEEFEL FA FEEN N-BHURMRBLF, Hiti
HEAATEL.

Wt S0CRMAMT, REF=ERR, ERF-YHENBERE, 248N
AL E RN 45% (REEFM PEG- (NHp) ,» FA-PEG-NH, & E7T IR
W iR E R, & HPLC Rl &R FA-PEG-NH, & BA S EFR S BN
© 3S%EER) o WU IR IR R S AR T BIREAET B R A T RE, PSR AR R,
B R NAMER, BERR, HWEMEIEE. KXY SOCRMNER. BIEU
H1ER, RLREREZRIFEINERN.

SUC &5 DSPE MR NFBFH, RIVRTESCIRAETE LIFE B EE:.
WRIE SRR /R &1 B LA BRAE A AW, AN/ E TEA/MEIEMEIL R 24h, HE
FRik % €H L SUC-DSPE MK, LRPEI, MAENHE SUC BARRFFLE R
RE, = 22h TRLABEME, %EH SUC REMBAM%E, AMNEMER 1/6 15
U/ DMSO B 1/6 44 F1f) DMSO %## SUC J5% A\ DSPE WM& ik &R, KM 24h,
SRR TFRIEEECERBRATTY, TRLYPFHLL TEA. wbue h 15,
SUC-DSPE iE# R L T4k

2 ™4) FA-PEG-DSPE R N=E 8K, LWEULIEHENRE, BIREIEIELR
I T FA-PEG-DSPE. FA 5 PEG-(NH,), E B INFE N—BhL i B S5 =% fR B
{f PEG-(NHy), iX %, 5 F—F TP H RNY) SUC-DSPE &4 i PEG-DSPE A& 8
WSk, KT A4S PEG-DSPE REWsmzs KL, KM
FHH, BEENAYRREERENAEETHEAR, BREFHB AN PEG-DSPE
&2 SR [ E02 3 45, PEG-DSPE 4L S 5 4478 T 3 hn fis R A 25 4 i .
WRPEIART (8], YR, BAZRESRALKERIF PEG-(NH,), S &
PATRIfL R LA, RBP4+ E PEG-DSPE & FA-PEG-DSPE.

6 &it

WBF InBEZ & Bk FA-PEG-NH, , HikfE8, EBEWEIA 31%, EY 16%,
FEBK; {8 FA—PEG-NH, iHBE&4ES, S EERE. SUC 5 DSPE i
N-BiRi R REEEEHHIZ) 91%, PZEY 61%; BJ5H FA-PEG-DSPE &7=4r=%4y
19%; BBEF=EL 2%, F=F{K.
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MBS B R BRI R R 5 & R A E BB HRT A B=#S

EAB MEREE M K AZEZ N KB BRI B & R E 5
KB #HAE8 R 1A%

1 EEMEERRAT

HEMH ML (110SNEWTON,MASSACHUSETTS,USA ); K42 43 #T1X
( HPPS5001, MALVERN,UK ); #8 7 i 40 fig %2 B Hl (JY92-2D,Ningbo Scientz

Biotechnology Co. ,LTD); {E&MLSIPEHEE (DF-1I, SIZmEITNEE ); M
k2% (R-201, LSV ); BFRF (FA1004, LHERFEET); @ik
#AY (Barnstead D8982-33,U.S.A); HERA CO, #3554 (#£E Kedro)

BB (99.5%FRAES, #5 03090.D, M)IEICAEMBEAERAT);: B
(AR, #t5 030423, PEZFHHE MWL HiL); FEEB PR AR, #t-5 F20030410);
SEBEAE (AR, #£5 20030305, FEEHEHA EHALERAMAF): EXKi (Sigma,
#ED; rif-80 ( EMK #4543, EEUEAFNRMLE):; TKZE (AR); %
BFK; THE 1640 E57E (GIBCO 2AF)); MFMiE (GIBCO AF); HER
(Folate,Folic acid ,FA;sigma): KB 41 fa(h 7} B _L ¥ 40 H FE) '

2 MBS R K ENRER KR &

FEFEREUEZ B 25mg, TERRER S00mg, FHEIEE 125mg, SRBEAE 250mg, EX
j# 300mg, WHETIKZEE, WAHPEHEBRHEMAZE 710CHERLBMBHATMRS, 1
h FRFBE, ZRANEANEEYIERERNE. 375mg HiE-80 5 35mL %5
FKIES, HER-PEG-DSPE 30mg (BT EMN) RERERZREIBNENHEH
MR AR, IR, BRI IR AR, 2
A, ME/EEH 2 b, REAHNBZR, PBHRENEZEHKERKRE
(TAX-NLC-FA)¥I¥.. 7E#EOJE 60psi (96MPa) T EEAA 6 MEH, REAHE
BEIFT %/ TAX-NLC-FA =&, RE2MENERB=RRBRILS A,

3 FHNEZERASTGHNEAZREFH

TAX-NLC-FA HI7K 53 BB A % BT KR 20 15, FRBOLBETRLE 2507 {0 E
SRR R A, Wik 173, WRREE: 25C, HPPHREEA
B34 (Number distribution) BIZ5R, %73 B EE (Polydispersity Index, PDI)
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5K B0 43 4 (Unimodal distribution) 45 52
4 MTT ZHAE4E & HP 5138440 TAX-NLC-FA 3 KB ZHBE4E 300 513805

4.1 mpo At

A& LR KB ARG T H R B LS4 . KB A 15%/M s miEk
Tt BR RPMI-1640 35 EK, R4 COWRE 5%, ®E 37C.

4.2 MTT kAR smfe by 4 ) %

¥ 2x10°/mL #9 KB 4 REFTF 96 FARH, B E 6 MEH, BILAMI K 90uL.
37°CH53% 24 G, B HIMA TAX-NLC-FA. TAX-NLC & 10uL, {#H %
WESHA 1, 10 , 100 , 1000, 10000 nmol/L, & AN FEIMA 10uL BT 1640
BFREE, 37°CHE 3 /PEEREZLY, PBS200uL ¥Edk 2 1K, M 100ul B2 4k
8 37°CHESE 24h, EHLILRETIY/MES IO 10uLMTT (Smg/mL), _ENLETR % Lig
W, MA 100uLDMSO, %M/E% 10min, HEMRELEM, A 570nm/630nm &b
B ELBNE. FAEH 3 R ARIKET TAX-NLC-FA 5 TAX-NLC % KB
S ARAMEIR= (1-FE4 OD {&/% B4 OD &) x100%.

5 &R

5.1 TAX-NLC-FA ¥ ¥ 2 B LS AR

A& 2-1 7140, TAX-NLC-FA BERAKLF KR 134nm 4, B 2-1 FF
RARRALRN 1270m, SARE 15.64nm, NRERSHERE, MR & EER
7 (99%), AP ES (A5 1%) KERFFE. HH&R TAX-NLC-FA K7
HEREEIMEMIRTEEAN. £58HEE S Polydispersity Index, PDI) 0.085,
RUAFTABRPKIERABERBLF . B TAX-NLC-FA (134 nm+18 nm) 53|
P71 0 JEBE I R BRI AK(TAX-NLC) (6626 nm) ABELERA, 55804k
RZPBIAKRSIYE PEGMW  ~3350)T01%im T RS RS IR#Z.
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MR RE I R B AU R AR H & R A Y ERNHRR C BEA

[Z:Awerage size inmy 623.8¢ Peak 1 Moan: 1274 - - “4% (Mumber): 99 Width: - 15.864°
Polydinporsivy ndew . 0.086 | -Peak 2Mean:. 0 . % (Mumber): 0¢ Width: 0

. Peak 3 Mean: 0 % (umber):0: . Widw: D

size Distilbutioh by.Number -

A T ) 7" qeoe: 7 7 100008
. C o Diameter (pmyi. . o :

A 2-1 FA-NLC-TAX :25% B
5.2 TAX-NLC-FA #f KB /e, MTT 4 %
EHEMERRIEFIER 3 MG, EEROAY, S35 24 /M, MTT
BMEH Xt KB gL KMEIVER. 1 2-2 B, TAX-NLC-FA Xf KB 41 HfY
FUNAE 1-100nm/L (KR ETEEAN S TAX-NLC HERHE, HREREFRER
FER, BERFEE. TAX-NLC-FA ] ICso 2§ 95.27nm/L, TAX-NLC i ICsp %
543.18nm/L, TAX-NLC-FA X KB 48/ 24h B8 # 414 TAX-NLC #) 6 %

TAX-NLC-FA/TAX-NLCZE37 44 T X KB4 2 1924030 ) 3

KR X)

0 1 - 1 J
1 10 100 1000 10000 -

KEMKRE nmol/L

o=@ TAX-NLC-TAX/E KB fU 2428  =—O—==TAX-NLC

B 2-2 TAX-NLC-FA/TAX-NLC £ 37°C&4 T3t KB @tth 24h £ K474l th &

Wit REBENGEPRIHMAEEXGUEIIRBRRYY, £
HURR— AT 259 REBKEHE, AN A S URE ZFE R ZE (V:
V=1: 1) A&, MRALHEERBLZFBERAGHATBRNHYEERH,
st KN AR FERAEABGREEFZINA, FERAERNATRIEY
BRIV, RE T RCEERRTIREN; BRTHRNTAEHHM
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HERERZEBAKEREOHERAEYERNOTFR | BmoES

BIENE: BOBENECEAWEANY: RENATREENEEYE, FAsEEn
SR, HMRET: FAEmERE, FRAE RREEIREENEA
BEVER, FEEFRBR, 2ERED. £E, BEREFHEVEHEEE,
BERAEAE A Bk R — B HE .

AELWPVEMRE, AR, REEEE, PR, EXRWAME, BRIARIE
53, ZBBEYAEFENEBZYAE FRIEMEE; FA-PEG-DSPE 30mg (AT &) ek
ARREBRAVNBENENEALBKERERES, RFEE: ZBRNAYER
BE#AME K (4 FA—PEG-DSPE), #i#:2 h, RREAHNZZR, O
IE 60psi (96MPa) TEEFLS 6 MER, BEAHSHBBITT&, KM e
SEFTRARRERZN 1340me180m, SXIHFTEH TAX -NLC (66+6 nm) 8
LBk, EEBABEFIAKXSYE PEGMW~3350)TT18in T BE R IR 2.
#I%X Robert J. Lee!" 45 57 1 4 B - BR #E 16 RAZ BE G K IS R 4% (93.4 nm) B K. MTT
LI R B TAX-NLC-FA Xt KB M4 24h ) ICsp A 95.27nmol/L, TAX-NLC
543.18nm/L; TAX-NLC-FA X KB A MM HHERIELMN 6 FL£E, REH
TAX-NLC-FA ZEHBEIN BT REBARBREGWHAARELER K, ERNHAE
BEYERIETE A, 5 TAX-NLC Z5¥/48t, SERZAYFEAARM AL EHRAE.
REUERERPITELHMAERERNBOLEREEEHREFNRIG T E
M %E TAX-NLC-FA %t KB I fiiT 5% B Z R AR T HH BN T FT3 . Robert J. Lee '3
S50 % R EREE [ R B IR R A XT KB 41 i) ICso 48nmol/L, E4E [ Y K AZ B AR R
&2 1Cso 184nmol/L, P54 AH LR BAA LR 5 & HISE w1 BE SRR 5 Y097 BT BEAR R
B, AMBERTHEIELRAES MR TAX-NLC-FA 3R = 8 6W%= e
FA-PEG-DSPE, ZFHEFMBWREHEXRAEWSTREE, HHTELGH
SRPEH/EELIE. ETEERNECRERETRFIWEE, HHRET
BN EE IS RERM AR A RBLEH, SHARMELET, 5THae5Mn%
Bia, FEULEAREFAABRPNAYEREN, REREEE/RE—PLRHAE.
ETFREEEHITRAAEALR G ZHRERAEEY (6 5 HLLEE G3) &
. ERTEARTRPAMEEM 3h 5HEE, MEERER 20 EFE, XR
TR S/ FEMNB RN EERE. ZLRRAGYERM 3h EREZRBEL
SRHRARBRBHNEFTER, AH—PHIERT B AZ5Y)1E F i ia e 85 3
EREMAE, T—SHXBUHEXFERERETHYER 2h FHE RS,
% . BAECBEREER KB ARLERRERSTRRERSE, REY
B A B — SRR AL B KA KB A RKAEYZEIT .
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R R B KRR & R EWERN A F=85

ESEHS MR CREE R R

1 55 *%

WA R AR

B (TAX, 99.5%br¥EM, #5 03090.D, PEIEHCADRBEFERAF) ;
Na'PI(BUSHEIR B 9.25 TBo/L, MALAEL 97.8%, LRETHRRHGEBRAR);
Ch-T(98%, Chloramine-T hydrate, Aldrich); {REEHMEM(ILEL); LG10-3A B F
EAGE LI ERERBELHT); GC-1200y B a8t His (CFERE RS
Fh S R B8 A F] ); RM905 ¥E B it (Radioactivity Meter); XY-1 BMEERK 5158 ( Lk
WBEHETEW ) FA1004 BFRF (LRI ); BAi/K RS (Bamnstead
D8982-33,U.S.A): 85-A BIBERE S (EBUHERIZNBEFRAE)

FERAACHI T

0.5MPB & (PH7.5)

¥ EFREL NaH,PO4 2H,0 7.8g, Na,HPO4.12H,0 17.9g, Z&1&/K 480mL, A IM
NaOH % PH {5 7.5, ZE18AME 48 500mL.

0.05M PB # (PH7.5) :

AW FEEFRE NaH,PO42H,0 3.9g; HN7&18/KZE 480mL5 -F 1M NaOH 3 -
PHEZE 7.5, &K 24T 500mL, —HRMG, ZREEF.

B #: X EHRE Na,HPO,.12H,0 8.95g,M7& 1% /K % 480mL, F 1M NaOH i+
PHEZE 7.5, Z&B/KHEER S00mL, m—wE M, ZEMEF. AR 40mL, B
¥ 210mL, J8B4, EN78 0.05M PB #. '

2 mg/mL Ch-T: FEFEFRE Ch-T 4mg, 0.05M PB ¥ 2mL ¥5#%, 8S. EIAC
BA.

2mg/mL fREEHER: FFEHRERE LR ERH 4mg, 0.05M PB ¥ 2mL #4#,
BA. BIECEPAL.

Smg/mL BHB: ¥ 8mg, ZF ImL BE, HERES.

40pg/mL Nal: 8mg Nal, 2mL dH,0, #EiR/ES], M 4mg/mL #HE 50uL, A2
HIRE IR A 40pg/mL.
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MR R AR EA RS & R A ZFRNHBIR E=H

2 'PIRIE TAX 555 RAFICEMEE

2.1 'Pl330 TAX F ik

2.1.1 "PLizie TAX FRi#42—HNO; fibik

200 uL 2 /LIJTAX. 37 MBq Na'®I% 50 uL 0.1 mol/L HNOs, 80 'CF 30
min, FA—HEKLIERN, 2mLZBHRBRNAR. KEFTEUEFCRREE
4 CLEHRPMRELE.

2.12 Plifie TAX ¥4 —Ch-T %

1.5 mL eppendorf (EP) & #inA25 uL 8 mg/mL{J TAX. 37 MBq Na'*I, 50
pL 0.5 moV/L PBAIS0 uL Ch-T, EiREH KNS5 min, MEIIIA2 g/LInETEE
200 uLL& IR B, BERBA, KETENERTE. :

2.1.3 VL7t TAX R ¥ AfSE—K R Ch-T %

1.5 mL EPEFMA25 uL 8 g/ FITAX + 5 pL Nal. 50 uL 0.5 mol/LBRR 542
MY (PB, PH7.5) . 50 uL Ch-T, ZEiRZE¥ KNS5 min, JLEINA200 nLiRE T
REBRAIZIERN, WERES, 10000 g B.L015 min, 3 EF, 200 uL 0.05 mol/L PB
BRI, EEEONK, FLEH. MASO L 0.5 moV/L PB#. 50 uL Ch-TH137
MBq Na %I, ER#HH KNS min, FI200 pLIRETHBMLIERN. RNEHRE,
PR E T RHPLCIER AR id =Y M45 2% . 10 000 ¢ #5.L+10 min, FJ200 pL 0.05
mol/L PBHEYEUIIE, 0.5 mLZBIEMUE, fA. BETNE=YREE, HE
PRI L E . KBTI E AR S P A S AT R E A

2.14 HECh-TERE HRETAX

KAt BCh-TR A E THRIETAX, H¥ER2.1.3. FARAMEE=H RMT L
SR TS ST, ARNO uL (4 gL) , AL REMLEETFA
B3R, FERAHTE.

22 'PLTAX ¥k

2.2.1 KEWENRE PI-TAX AR IER RBUHEE AR & & 7 i

FEM: HHE—SEHK, $lK 1 cmx10 cm 4%, HsiE: LiEma
KARFFH. H]: ABAFERNFER, SFEKTREBRAKRNES, FEE®
ZFEEA 9om i, BUEEHEKE, BT ENESEMBSETEE (min™), Ll
MR (em) GHEAE, BUHEHEE (cpm) HHPMER, 4H] 'PTAX Kt
HAREFEIEE. FRcEAN @B REZA (BREFEME S BB ARE)
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HEREE R R BRI AR R & R A F BN TR ' B=ES

55 B e e v B RN R OB TR R D B R 7 e 5 A AR AT T A
Z .

222 415 ki#(infrared spectra ,IR)%& & 7% R Ch-Ti: 4798 % 4

AGTREBRIME VI TAX S BE XM EKBIRE EA IR BBl tae
BH40mW, BHIEE (v): 400-4000cm™,

223 #itdh "PITAX 2 diba)

BRIKER: HHEFCY PITAX T2, HEHK. IX=FRRRER;
BEEE: Z/, 4CKA. 37CET: BI&H: FE—SENSKEREM, NS

1ERITH, RFE.
23 @it Gt FRBRRASPSS 13.0 it
3 &R

3.1 REMER

3.1.1 HNO, 4k "PL-TAX ARG &M =2

EEATEREREBM (T 9 RE0.8-0.9. 'PI.TAX # RE=X 0.1-0.2. & 3-1
FR 1 HNO; Eiki% PLTAX Frid R EEHTEIEE, fFiLRIE 72.6%6.0%(0=6),
PCERRE . B 3-2 5 HNO; BHIEFEFY 'PLTAX SRt bR B i E.

HNO3ZEARETAXAR IR R BTG R
0 2500000
5 2000000
48 1500000
g S 1000000
= 5oooog \ /\
0 2 4 6 8 10
BHEE (cm)

B 3-1 HNO; EMBEFEFEY PLTAX FFZE : 72.6%6.0%
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HNO3Z R IR TAXAR iR R 5 B K BT EL B

2500000
2000000
1500000
1000000
500000
0

0 2 4 6 8 10

EHEE®R (cm)

BUHE TR
(cpm)

—A— BB —E==HNO3E

32 HNO; FiBHREF=Y) "PI-TAX bRt B 5 5 et LR E

3.1.2 Ch-T % "PL-TAX #RiC %
3-3 3 Ch-T & PLTAX #7312 % : 21.4%+3.3%, FiCZEHK. YT
waith, P RARK. WA 3-3 B

Ch-TEAFIBTAXIRE R K BT

2500000
|
£ 2000000 |
5
& 1500000 |
E
1000000 |
=
& 500000
07 — = -
0 2 4 6 8 10

B (cn)
A 3-3 PLTAX #fie % : 21.4%+3.3%

3.1.3 ¥R Ch-T & "PI-TAX $Ric % RigiL 4
EI3-4 0 B Ch-TIEFIERERE R, PLTAXAFIEE H63.1%£5.7%(10=6).
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B RCh-THIR B TAR L R K BT
300000 r
250000 r
200000
150000 r
100000
50000

0 1 1 Il J

0 2 4 6 8 10
EHTEEES (cm)

U 80 (cpm)

B 3-4 B Ch-T# PLTAX ARt R4 EA 648

B13-54 ZFHRIE T A& ST TAX R B MM B HE 4K 24T 6 BT L
HET4, HNOEIRERERHE, H72.6%6.0%m=6), HKAZHCh-TH, HiF
B2 H63.1%+5.7%(1n=6), Ch-TiieP)f?%ﬁia$§(f&, HEH21.4%+3.3%([0=3). =
MO TR G RETATEAHTH, HNO;ESH BCh-TIEG R, H4ity
#£5R, P<0.05, HTHNOZ LEPEESOCRMER, AR PIAHETE, &
R HE, REEF, BEFREHFERENEE. Ch-TERBRTRAYE
121.4%+3.3%, FRCRBK, g XEAL, EURBRENRCEY. X8
Ch-T¥E5Ch-TiEARLE, A EEHER, P<0.01. M RCh-TEEN ELBE %
PRIEH .

SRR BB YA T R E A L

B 2500000
?i ~ 2000000
3 5 1500000
§ ~ 1000000

JEHTEER (cm)

- =~ HNO3%:; ~-#—Ch-TiE - -& - K RBCh-THE —e—1251-

B 3-5 ZAREARIOH ik HHEE o th it B B SRR B A
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B RCh-TEFT AR R 2B LaLE , BTG L TAXR LA A
R3-6, MALGIE H96.3%+1.3%(n=5). & EETRIE LAMWENE=YEEAR
20.7 MBq, P=YIHILLIEREZ140103.6 TBo/g. 4R ERMRCh-THEBEH'SI-TAX
FRCEMXB R, BALLE > 95%, HERELRHEAER,

3 R Ch-TiEARIBTAX AL 4 B 4 B4R

E 1500000

)

$ 1000000

£

s= 500000

Eul

E 0¢ Il rN & re e g, J
B’ 2 4 6 8 10

EHrEE R (em)

A 3-6 KB Ch-T % PLTAX A3 4 K EAT 6,48

3.2 W -TAX 4T 4h B 3947

DILTAX BB RPI% RTE 3-7. 1/ 3-7 Bir, YI-TAX 5 TAX
Et, 811710 1630, 1533.6cm™, 155 Byung-Tae Kim P45 # "P1-TAX M H
AR, WA, REBBIRSEEYNEN L.

100k

()
©
3 440.1

]0: TAX -
3 800 3 400 3 000 2 600 2 200 1 800 1 400 1 Do 600
S cm™

o
o
]
= =

60 § *-TAX
L]

3 800 3 400 3 000 2 600 2 200 1 8OO 1 400 1 000 6?)'0
g/ om™

M 3.7 ZLTAX/TAX #4sh 88
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HERIE M R BAKIR R AR 4% R E Y E MR A B

33 PLTAX 2 M4 ® (KR Ch-T AT $ 488 ) |

B B Ch-TEE B 2K L TAXZER Rt 7 44 T ML i~ T E3-8. sl
&, WREFEYFENS. ZEPHARRTNIRENE, FICTREZ24 b, Hdks
BEAE>95%, Z120 hi{321490%; HEF M F KR C YRR EBIFHRE
P,  7E4 CHI37 CTUE24 h,BULAEEE 5 7 492.3%+0.4% 55 89.5%+0.6%.

BEMIFCYREREE —EEW, 4 C537 CRELFMTHRLLEEES
THEERP<0.05); ZR54 CTH#EF, ZEI4 WAL EER (P>0.05), ZEH
HERELRUH¥ER (P<0.05) ZHT, BIAEEETH,

BT AR (P>0.05). ZRIFLFYIBMRE, HS
ERMEFEICZRIAR T,

B RCh-TEEARE =R E 44

0 50 100 150 200 250 300 350 400 450

Bt (h)
o= ABZE . —B-4EEEEK —A— R _ —e— ZHRAFIHK
-O— 4FMmHK —-o— 3TEMmMHE - 8- 3TEAEHK

B 3-8 4K EMEME K R Ch-T sk4ried) TAX A2 M4

2 B Ch-T¥: 5HNO; 5718 'PI-TAXTES 'C Z B (R sE v FE3-9. thE3-97]
UEH, 5XECh-TEARMIREEYHELE, HNOZUFAMRCiaE e
%, AhEHE T, Z96hAf, B THEL63.2%. XY, HRCh-TEIFIEEY
SRR E BT .
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2 RCh-TEEAHNOIEAF IE = A LB P RE R A7

w150
;[ﬁ}:" i~ 100 L — - i -
g" 50 - —o —0
B 0 .
0 20 10 60 80 100 120
#ta (h)
—0— R RCh-TE: ~—8— HNO3E

B 3-9 & R Ch-T ik HNOs i A7i8 = M & 4'C LB PAAZ AT

i it

EEREREMNEH L S 2 ( Taxus brevifolia) HIR B4 8 H ML 2 4 4357
B ERAVEBENENFRSENEAY T ERATRITEBHPEERNIRE. &
EBR—HMHENEY, TEESHIERGHREBSH M E M REZEIRE
EEE, TRIRENZEEGRHH%ERERERES SRR EEAN, Tk
BXk. ALRFEEBIFHRESE, UNaPHRCESE, W ECRRELR
REFE—ANEEHHRR. .
BRI PUR IR R AL BT 46 8 Fllodogen #3058 & 30min {3 K LB
BAREF i, PR RAHNOMAENMEFRBIFER A% ESL, i
REH, FRYANBRE, REANOEMCERR, HLR U RA0C RN
R, AEBEREE, B—HE, BTFRER, SEH0PIHETRLERELH
BUNHERERA, ZWHRARKSEEE, BRSSP I0FER, Bit,
AEATFER: Ch-TIEIFCECEGERE, BIRCENAH21.4%3.3%, TiEH
HBEMHRCTEY; XRCh-TERBECE, WAEZRPRER, HEHE, 5
1€, BEBLALEDEESIT, FICRIE63.1%5.7%, 53CHRPHRE i iE Bk
BIMREEYHIRCES%~65%HY, 2B LMAILERIILEEEY
96.3%+1.3%.

MR Ch-T HEIFCWREELRRY, 4CEAHT, wEEHKS ZBEE
KRFREEDRLF, & 24h BHKFAENE 95%U E, = 6d fI7E 0%EHR,
M PREEMRLF, 4CHE 24h, BALHE 92.3%0.4%, 37CIHE 24h, K
.4l 89.5%+0.6%. B B Ch-T IEARC RS EFI R, Bid A BREM P14
BARCYie B R, R RELTRMER.
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AL RAKE Ch-T HAFREUE, 5 Ch-T A LBGHE PLTAX 478
REERN, BVETEL Ch-TEAE BIOREM, BERRALEREN LY
SE, BINFEYT, EEIRERNESEATREREM, REH T
R 5REME R ERARRN, WTiAIERETHEE, BE Ch-TENL
345 BATRREMEEEBESE, BETEERTAME, FLEE NS
FHRGHERESR, WTTRE TR,

R, Ch-T BAFCHGYMBER R AL, BEEERE. ALRTHEHN,
BB Ch-T AR R BE R LA, Far-wRetbRs, BEm, %,
I JE TG0 B A JB SR I 68.9%+0.6% % = 10.9%+0.9%A 4, BF TS, it
EAESA, MEHZETHERBOREN, TRKEERESA (B8 3-8).
Ch-T AR R R R AULREIERE, AT ERTAN KA R TR
NEHER, RERE, PIHRERAEENEEES, #—SERUERT>
WETFRB, HENRFEEnRERD, WiFdwRake. BliFdsnrs
WIRE ST S, USRI B A

& it

KAMR Ch-T HIFE TAX, FRiCHEE SR, SifkfE, =KD, RicRiE

63.1%x5.7%, BALAEEIL 96.3%+1.3%, ALE MR Cr-YEnLE. ABEEKMZ

- BRAERIFNREYE, R ARG REN N ERENESR,- N ABHHIFT g%k
WEEE, FREAZGYSHSRENNENTR, REESEIRER.
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BE: BUHERREEET B HE-FEEWRMERETFR. B
RS — BT FRAERUAIREBR, LAXAZERNGEERT T,
BUR R ZRRBHETERFER. 7. BITENNATRESFZBER. 5t
R EEABTURREEREREENBARNWREABE, BEGtERE
BEZBEIFLA, ZRRHPFREET . B HE. ARRBTRBHEETE) B
BEATREAR, BATEES TRRBALMFHEXAEEEAL =L 5.
B PR R A EE R M 1T IR SR E W AMF R R %, BUIX— A HELRR .

X@iE:  EOHEEE. BawT 8k ZREY;

Abstract: Radioactive nuclide targeted therapy is a kind of targeted therapeutic
method for malignant tumor.To depend on single therapeutic tool,It is hard to get to
radical cure effective,It is must using multidisciplinary combined therapy approach,
radioactive nuclide internal-radiation therapy is gradually to suffer reconstruction as a
supplementary means of operation/chemical therapy/radiotherapy. radioactive nuclide
targeted therapy utilize material which concentrates highly selectively on tumor tissues
as supoporter.and transport radioactive nuclide aimly to focus of infection, nuclide
emitting ray (aparticle, Pray. ICE. Auger electron, and so on ) locally effect on
pathological changes, radiation dose concentrate on diseased region and reduce injury of
neighborhood normal tissue . In recent years , domestic and overseas ,the studying on
radioactive nuclide targeted therapy is more relatively,now, I will make a  review
on this respect. -

Keywords: radioactive nuclide; targeted therapy; carrier; gene transfer
51
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MBARKHFRIEABE (MRERETE. EWEERS), BBUHHEERERE
BERBARSAR, BHEZERBNOHER T RT. PHE. WERBETR
B T8 B B N R SR E A PR AR AR, RIERKHIEITIEA,
T PEAE X IE % ARG

H A RET AR EZEEPL L 2Y. "Lu, ®Re. ®Re. ¥sr. Sm,
18pq, 2pk, X FREEHR THNET, P EERERSyHEF T EhL.

BHUZERRRTHENERKRESBENMETARGEEAR, BT
FERS EAYBEE BN RATERERRETHEMNB Y. BilEERn
ERAT UK BN EEE. HRHEERERSAEMLTHREARERS
P Ep A B LA R SR / FEERELME(T / NT)HI %R, SR ERTIERFTHR
M. BHEEREAETRAEELRRTRREARENRE. BRNR
FNAEERRE. AERERERAE. FEHRUREREHIKREHS, &
BEAEMBEAE— P REBHEZRERRTTREERNZEZ —,

Bl 121, ¥gr, PpE AR ELKEAEARBMAMMILENS R, TEER
FHNARGARBIET. T FABRIGZES EZ RO AL RN A TR
RIRGRE, EREENBERAEILVEHRAB)R.

1 Ry L L s, P

1.1 131 ¢(BMNal) - -

FRBEHEERERL, KHZR, KESISTUEFTREE, PRk
BEBTNARZH—FEE, TR+ I+sTSHST CRENRAFHLE FRER
BREAFURIENY, HTHEMEDTCEE R HE, BALBIZHER
PR ESY, PR PR NEEAM Nat / I—symporter, NIS)
B F R RAP A 214 IR R LA B RIT AR . P RIS T RS
RERBRRATK, EEBBUERRXR, KEEHRBETREHE, TEE
BT RE, PINSTDTCRENEB AN MBS KT EE.

1.2 %sr '

BHBHEEE R TEREMERE, BKBEL80% R HFTTIRE. HLRE.
BB SEEIE, EHERZNERE, BEEURZEXNEMBULIT IR MR
BE, —BREBEY, REFAHEARBEEEGERERRKKE MEKME
B SRR NSRS R, ENTERYEEBENTERRYE
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R, MA-FEEFREREATRTAYRTREBENERIETER5IE
HIEE, RIESERBITHREFRBERRNTEH L —.

Bsrt: dip REHE, EMEFHEALITCY, BE5BABEMKGERTH
EETURITEFLSR, TRETFHENER, BREELE, HEEPIR. &8
fEHEEALBRPRRERTREERFARAR, BHBENERNETHE
EEE22568, HRFAVIPHENEREN]. 46MeV, EFH50. 6d, PHRFE
TEEN3mm, EERHFIEBENEAR. T EEBERE, PsrCLBS R X
EGHEEFEARMNBHED. EHE0d, HEFEBIANIFEEIA20. 0
% ~80. 0% , MEEIENABEFTHIATFHEBERE, WFRESERLT,
HXAIABRBEAMEC TRAEFAR, B EREANSRAE, RERE
RAETE . PSICLR 41 PS4k A B B R FEAR A1 . 7B AT 3 3of P06 o Y P IR M B TR
BEHATSIRERE, AREERER, BEERNERY, ER*sICLEkTRE
FRERAZAMER BT BB, EEEBREEDIHEK, UBERE, LK
RARIEA.

1.3%p

TPAEREEMELMEALKREER, EARANKERESARSRIE
BERRIEH, mBuRxPPAFRERIKLS. PP BRARBR_AMETHER,
BrEAk Bt A iR AR 2 RIEBHESE, HEERE, KRIF. *P-Na3Po4 A
FREFTEE, BEhHTEEEPERRERENRTIBRRE ZE2,

2 MsHEREERRAHISHENY

2.1 '%Sm -EDTMP(**Sm— Z = w3 & P A B %)

BFRESEBARMNEIT. BHEE SmYBEENN46. 3 h, &9
B HN520 h, HEHHIPHELHESIO KeV(20%) 710 KeV(50% )F1640(30
%)KeV, PHASFETHHN3 mm, MNABALKLWHS. PSm—EDTMPH ik 5
JG2—3h, A60% BB ARMPBRERKE RAERK, WEE / EXEBSHERR T
Eh16: 1. Bsm EDTMPZEG A ABHUKBANMEMEER, TATAES Y
MR, XATMHE R EBEYRAN . ¥SICL 5 3Sm -EDTMPH %
MEEEBRILEIrSAY, HERATE. AN, 2FNHE, FMUEREHE,
REBENEERE, WHEBUNERLEET —ENEEAR. BT
153Sm—EDTMPHI B S EHER B ¥Srcl, &, FrLUSKRBARE ¥Srcl,
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HEIE. |
2.2 1%Re. 3¥Re—HEDP('®Re. ' Re—# 2 T 2 B4 2h)
BATHEEEBARNEIT. "PRefi RIIEAERS, PRefy BW—158Re k458
B3, EMNHRISELEY HE&, AR TREAERRTPRENERE.

3 Uk SRS R R RETT

—SHFEAEMEARRARREABGEERE, MEEAABREIARIE,
FRAMBARS EEAAARRENEFEERFS MMM AR, FH
U R N DAARAS , F A B0 P 4% 2 4510 I 5. 52 2 $1 48 (monoclonal antibod—ies,
McAb) B fe m R A R FE R 45 6 I 40 A R HUR B4 1, T 20 R BRI
St B 16 JT (radioimmunotherapy, RIT)EAR, {HRITER T ZEBH B 41 M@ ) B3
Ah, FEHRH MR AR,

3.1 RIT ,

RIGTTBAMINHLZ&F BMIRIT e, BAMRKE TR B wEHAR I
ATEYEM R EITIRE T F RS, WERTEN B AR, NAPIFEHR
-CD20B ST REHUIA(FI S B : Bexxar, it TFDANIENAT MLIT BRI ER &
WHEFENHL) B, REMHE KA, Bexxarn] f87E 5 Kk MR E HENHLE) — 4457
ERESEER. ERPETREMSLESAREFTHEAS, THEEE
LM BIE. BexxarB A EERBHMNST, CY-BHEEAF P LA A -
PISHEE B, EREOREBHONHLIGHRTREE, Y- ibritumomab tiuxetan
and "'I- tositumomab ] A BRAFHINGERTT 2L, 1ERIRFA, EEAE—EMLITF RMA
B0, Fmailg M m TR M4 S BAMCD20/ R EH B AEL G E%
B, BITEMEN35%-45%, P-RFETTURFHETERR. 5 Bexxaril
STHHLL, RFHRESMASERNETEE—B8, EXFELRXAABELTE,
R EREARIUE (HAMA) JLEE.

32 RERR |

R—HMEHEXIE, EATENERRE. RERETBREREET
BRI A TR 1, BRS3 R RBEEFATTREENE. 3
TG FEMUTURRESHHEEBR, WS RERRTFH, F8AFRREER
& Z BiK.
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3.3 MM O£ BRAK (NA2)

NR2EHURRER R ESE, EAARKEHNI (chimeric- Nd2,C-Nd2)
SRR R A AR RS R TASEEAS RS, B 1 -C-NO2ERTR
BHEERENTR P BMEIEERIERT EFNE, TANCEFFSAR
FUMALHIEAE S, PSRN T 86 7E AT B L A E R E R N
P, EfEERAYTER, BLSEENERNT —ERENREEHE.
© Vaughan " et aliR SRITHIFIME, HEALIRBIBUHE & 757 & #90.005%,
EEABBTRAMENATONE, REERGNIGRER, 2 FERKBER
H, BREHHESBUE E-EATRSUE, Hib, SZERERRRER, #H
SEFEHERRAD, RARBEEESHENIU AR BRERBETE. BESNIEN
HAFERBHBTHER. '

4 BN IS EZRBRETT

R L EREREEZARRREEFSAARNRENZ A, FIAR
HEZAGEERA R, BmEEETEENESRE, FE S8BT A
HERIFCHN R ARIRLY, FAZGHNIER, THERRAZEH
EEEENZ R EARTREABH BT RR.

4.1 % Koek

NABSHEEEFEE RS TZAERBTENERTIECEBERE
E, BERIFRNBHEERRCHEAETETEKNERLY, BUWE
(GRP) . HE&BKE. NEEETIK. HEEE. PYR. HEHKY. EEESES
Y. RERAMRBES, EZREET, HAARSHRSSTE U R K.

WEHE RS WMNELEEFEENE KR (omatostatin, SST)SZA(SST
receptor, SSTR, AIESSTRI. 2. 3. 4. 5%), MALSXEZAAEEFMAHSST
2SI B8 i ik (octreotide) . FB-Er3&E FTBUH PEAZ 2 hn LABRIE N BT B FI8 57 A R by
Bz54. A IR e R AT E KM ERZ BN REERBRENER, &
HRAMELETREREE SBEOLE. BT, XFET X3RN KER
PR R E. MR RS &S, BEHBEKET, HHEESDNATRIEER
WY, WARAAKBIBREATEREETER. CYRSHPHEREREEY
2. 27MeV, ARRBAHE2mm, EFENBTEZE. VLWARRHEETE
BHHERE S THRIT NP REERHE (BRKREEE0.50Mev) .
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BREMAETERE, FEERENESREBHEEREY, BEXSHIE
BT RS, PY-DOTATOCHEST K BH15%—33%E %K"Y, LR RN,
St F— /N BEIR IS . Lu-DOTATOCHE MEZES0—60%1", R4tak Fi
23Bj, BLET (T1/2=45.6 min;Emax=5.87 MeV), 7ZERBEMRIKFEFTIRT,
2BBi-DOTATOC KRB iR 72 41 B 7715 2 L' Lu-DOTATOCE B %4,

0y, Lul BRTA T RAE R BUHE £ IR M BAER A R E. ETERITI
FRAERER I MLE FRBEES S . HurthleZfFORARRE . FRARBERE
. REBMBENMZAIWIFRE. NIKRE. ERaREsl,

42 R

Bl MIBG(P'I -[BEAN): [EEACH 1 ERREHELY), TEE FREe
ZGECTRARETBEREERZHEMMMEAR, BHEEEAMME. BEAR
BHEBH. HLBARBELBRHAYHLHRE, UREKRED-MIBGH)4EH H
RIRBEREB AR T2 B -MIBGIE T .

5 BRMMMSHERRBEIRST

5.1 MBARRIR S LR A B HBh

B BRI — N ERRR M EARRE R 2EK PR, BlEBRE
R UR SR A B B B A A B R BB S U AT R B A
HIPUIR PT 48 B R VR T 3R

B R EIRERBESER (CEA) MRRERAD Z N T 2K
LR, WEERSWIAEIT . Raben! VEFAMAFAEI, BHRFN FHICEARREATR
FIECEAKIE, %R SBUMEA R 55 R CHCEARN S SMCEA
BiRik . Stackhouse®MERFF R, Llerb-2BRMUCI A B FEFIGPREE B,
VFE P IME LT ERIEGPR, ZEGPRIRHIZRIE AT KB S B BT R «

52 ZARKEHB

55N SHERETHEL, REMSFHEFRRENRE: 2TED, B3
tw, THRERM, JEFH, ®mREt.

52.1 EKMEZAERE (SSTR)

RogersP V& Al SN RN, Bt B4 MR B BhSSTR2EE B /N A o il
A472 B Bf BB T i 572 4 5 In-DTPA-D-Phe'-octreotidef¥ 53 45 4 hSSTR2, #4710
WALSUENFIE, BHR" In-DTPA-D-Phe'-octreotide XIS ER I T ERE, Est
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FIEX, BdeF—-EENERBERMEEERENENTE.

522 H-MEmEZEAH (NIS) EE

NISRR7E FRIBALRRES, E—LIEFRBARWNEBRR, HE BEE,
EhE, BRARIAIREHRRIENISMRNATIER R, Hid80%HILIRBERIANIS, JHH
JREERIRITREE T — £ FKuE. FIWEAI LR KA, NISEEZAFTERISH
IE R IR A LR RE 18T T-BL, SMNEHENISH) S e hn b 738 40 fu o U B BNIS
R FRER M IR R B th & AR PR RE Y, 4545 VIR R 40 L B i B B ]
R ST 2122,
| Zhang LPVBASBIRRIL, SHARAANISEFEALL, FNRANISLE
5TPORME, "L/ MR AR I ENE, EENASARMET,
ZNIS/TPOM R FINSCLCTRSE A iR B J5 vI @ Fe B4R 51 1) 35 WL AN 7 A 88
BN, MinEaARm A, ZFUERN S MARAREEEERERERE
H43F X, MATRREKSEEBIT AR P BEREMS AT HBILEF. BAchim
Wenzel*M 5B A A TPOE FH LA HNISKR AN FREBAMHT EES| R
RIZREE M, MAMREMEBNISEENRE, MRESTPORER X, FMEHRK
HTPONISER —BEANETEHAME, "IEARALEPRRABEEZR.
18 Rhenium (**Re)Rtechnetium (Tc) KIZHRLIAY, BEWNISHIE, BIITHFRE
B, FIENISHITLARE S0 RN ®*Re-perrhenate 511, §i# MBS I B R/EE44.5
), 1BRext FRMUHE MM EERB P IR E.

523 EH'E LIREH#EHE (noradrenaline transporter, NAT) HH

Bl MIBGR 8t MU SR W5 B2 —, B RE D HULM I RIANAT,
RISEBR & T HANAE, HARKI, ERRIENATE IS4 KA TR 540 e i
NATERE, SRERLMBGHEEHMBREDSOH, BN BB i
RIFEBILL, ELMEHE/\LL, 90%H BB ABAT L AR, M EMERE
FHRAEERRBHBERIBRATRTRER, WELEREERRETR, &
# BB FEAN BEEREAR=ERG, 10%80HA SR ESEREN AR EHiEH;
RIE, SO%MIBHEBRYHREMER, RERE, Btk SidFaL
EFEMEAYNEH R R EEN R R FRE RN, HBRIHRLHAR
H A0 R B R B EE ARG, BEERE, RETR. BERIFRETRE,
JE Bt EEET 138 @I CMV, TR (human telomerase RNA, hTR),/8 &) 74 SNATH H &
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WEEI38 ESNIRE P I-MIBG, BILFIEMKBE MR GRAL, LSRRG BEE3)
F CMV/hTR B A 3 #6 K 0 3 B BF 1 ¥4 3% B8 telomerase reverse transcriptase ,
hTERT), SEERLAEEII38ENATEEE, EI38EFHFER ' -MIBG, EHFIEK
B MR, RS BBk 5 DR A — R B ITE T

53 4t RAEARRE, RAREFELFHM, KERNA KRibozyme¥F 4757 &
%, EXEZFBREASBRRELAMERITFELORBERRGRE, ERBARSE
HEURBGR RGBT

Y-Bn-EDTA-BEFiBE R X ER 8 (*°Y-Bn-EDTA-phosphorothioate antisense
oligonucleotide, *°Y-Bn-EDTA-PAQ) IRiBEA G RAEM, MEIF, #FiE3 h
FRALSE B J5100£0.0%, 72 h 1£98.7+0.4% , IE# AIM3K¥EH 72h/590.3 £0.9%, A%t
BEP, mEFEMEKEARNEREYS, AOTHRESNEMALNES,
AR RTEDREKRTROEARELEKETCY. FMLRRAR XELHR
SEE—HBERANENE, FBRESBEHENN, SMNEKBHC,
*Y-Bn-EDTA-PAOH EE{RAOTHIE, MEHBRERD), BMIKHEME. AOKE
AHETH, CANBREENRERRAZRAETF, AAAHETHBE. HK
ETFRE. BARBRDERA, FEEREIRTESBIZERE. FIETFRER
& (cationic liposomes)iBHIFBIEH SR X ERLHFRESHEESY, BHEBNE
AT LR HIKE, EERXEREROMRSE, 2%, BRIEER
—FEEAFHEER. HRLTEE. TAERBNEEERERER. METH
RiEAGRAT—EREAYE, RANFERTHES, NakanishiZP) AN &
HEARBEAFETHREFREAMM. Win-Ping Deng® & A % % In
, F1'7"Lu-labeled i B 5 {4 58 Bk v 5148 UBALB/cByJ (4B HE G, colorectal cancer
CT-26 cells ,CT-26) J&, M3RMETHEMIL 523.14%1D/g Z72 hf#{£Z0.027%ID/g,
I 3% 33 53010.2h, MR IR B BUH tE4ShE B Hig. FRBN 1S R AAE LK
M RERRAMEY N, BEGIEEEH TR, "Lutt" In-labeled- A5 Fik & 0
&, EIMNFE R BRFA-PEG-Ie AL R =, A AT RER A R P BEFIVA T v B
Ak, BERERHEATERBEHEZEREHR X EZERBITH
R, WangPY"ZEHARA, BERNELEROYM-PEG-IRRE, RE—HRE
TR XEZERTE, HRERAERFERME.
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G A R T E BRI REENRA LA B R R G, B
& AEEFARNBM. ETHNERRRKES BEHEIMENARGESEAR,
S FELAERS R RERBTRRAE, N TLARET AR DERRE
%, RRAERRRE, ERBUNEERERIGT A RIER T IEE—HF
B, MERE HAEIET TR AR BB R . UHUEA SRR R
R EMBRARFRBERLZNBRERERET N, BHRALSAHT— K
iy, WRFEHE (HAMA) , 4TEKX (MARSERNK) , FREAE G
LA %, BEAFLOTE, BEHE, REZNTAZSNLEIL, a5
FAFHBS R RLE BT RREER, FRERFRENREHERKE
FHRGBEM—NH 1 UABEAE AR B AR S M RIS RAR 26D
SFEBRERKINRE, HIQTHE AL UERKHBT BT AEHTRRKRIE
7T FBVE R R RS R R RIETHRCR, EREREREAR®E, ¥
ZK, HARPABARENE WEHRFREERFERR, BRIAEANFR
MEE, EREEWHEEYE, RE—EMLnatk, BidEREE 6T At
FB®RTHEER— AR, ERAENISHERERNEMR, ELEEHH
BREMETHBEANRATEXRSARE—PHIR, BEERERTHGRRE,
W AR K L HE B % R 1) YT T
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BAGMFRF ARG FI SRR E. 25k, FEARIRLEM
ik T+ RAGREAY, R EAZERRM. KRBT, FRABUARELE
HHFRTARLTFRCEE., AEFPEGEFEE. RAGILHES., Wi
Wsaid, FRAFREH, BATENTGER RAFAGRHRLRE T TRIG
PR, WAL ELE, RBRMRFHEFT. 4. £2EFEFTHLTAY
K Fa BB,

ARBAZAFETAHEZEAXIAZREEA G ETALRPEL
#. 25k, EERK. BERABR. ARIRK. SRRk, HERENF.
AAXEN. BEFEF. BRERELIFF § 3 ZAMLT T AR 1 A2 5%,
Bt F R R4 TRA NI ,

ARXRZRNAIEY, ABBEZHAERFCRLENLAARLR. 9
SIHIE. RRBIF. RAASIFEA. AEEF. RREFLA. HARELIT.
VIR, FREELF . THAAZIFARRREFREE FHAT IMETMA
HIFEAT RO, RRIA2RATT Bk I5 7 5 H8h, A TRE KM

FuRift B, TR, AFTEARAFHRABRSHE S,

BatarFralt, TR SRE. KNP, 2L, IRF. BHEAL
BT XA,

RE, HAGRITHOTF ALK I FRFZFBOARREHHE!
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