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[ Abstract |

Both the stealth and targeting features were important for effective and selective drug delivery to the tumors. However,

it was difficult to achieve both features simultaneously. Some of the novel targeting strategies had the potential to overcome this challenge.

The new targeting technologies with recent examples were reviewed, which utilized the environmental stimuli to activate the nanocarriers.

Traditional strategies for tumor-targeted nanocarriers were briefly discussed with an emphasis on their achievements and challenges.

[ Key words |

R RES I 4 B 45 2, e BRI b X PR 24
S LR O E N T = et OO E 7 - R N |
KR FE R SR, TSR M A e A K
HE B | JOk A 465 4 At LA B b 20 A6 40 40 S5 i Rl 1) 235 44
FRAET ATl RGP G K 2 A iR 2 2R BT 0 A
PEREPE Y SNE R i, Bl gh Kok i w sh ) . H Al
P PR FH A I ) 28 K A 2 H0R T 9Kk 1)
SRR Sk S ) A N A R S ), REAE
P A AR AR 1) % T B I ) 43 T BB A AR S PR X L e
JEANNEL, 32 Bl 1) AR Tk AR R T A 1]
Bangik 2K, B R -5 i Al 23R 1w ) s2 R 2
() FR R S M L 1 an N 3R R AR KR 7 32 k-2
(HER-2) ") FRRAZ AR | 1fi 48 375 2 o JIK 32 4 ( VIP-
R) VA5 H o FEAE 3 Sl bR B ANk AR A RS
AT WA S A 1) 1 3 ST ) 44 K 25 25 H R 1 e PR
P TS T 8T B ) e AR——F1) FH BR85S R ST
(AT R OK R AR AT T a0

1 #Eh¥BE | = 3 #0 = i Y & PR 1%

[BEE£WHE] EEARBERS(81172514,30873178).
[EE®MN] EBEFT(1987-) 5 Wi-LBFFE4E. Tel: 13917127450, E-
mail ; scnewxy@ yahoo. cn.

[BIREE] & . E-mail; liullk@ 126. com.

tumor targeting; nanocarriers; extracellular activation; environmental stimuli

JifeIeg A B 2 T B R ) 1 R 9B O R B AR
(Enhanced Permeability and Retention, EPR R [ ) X
T R0 ) 2 W A R S, AR EARTE IE R
(R M R AR BR 78 IR 4 200 1 48 b A2 i e
ZH UK L [T 3AE dhe A0 {4 O A5 B 7 IR 2 U 3]
AR . BARKAIEFA K E AR A ] EPR R0 458
T EPYIAE IR FRAL 4 3 A (H S T W 1 22 [n) L. (D
) 3 A BOR F2 BE IR T I Jed T A7 1 A 10 4 A
DU A T2 o 5 Pofegg (i R A S0 R b e s L
AR Fe) P PR S, 244 v A TR Bt R R
X2 AN KA AT E R 4 U A R AR Rl

F AL A AR 0] 0 T HEAE AR A SR
[T SIDRRE N % g (1 A NN NN A N 4L A E s
i Ig R THT 1Y) 2 AR, 1 iR A0 DK 2 A 5 iR A 2
() FR 5 S AR B T S A i m 24 4 34k 2% 2 e
TSN LU B FIAR S . = ShHE ) HoR AR RE IS A AL
RS SR BT TR, (B R ANV 2 e, Hop 2 —
SR B ) 43 B 6 290 DK B AR AR 8 35 R, K
TGN T FEE 2 5 72 v i 98 K 2 A B RES TR0
R LERDY 3 23 bl HL A 47 B0 0 R v Bl T R 1
A U 24 ) B A SR AR AL HY R, A B A A
PEG K B R S A6 BRI (8], {H 2 9 K 48 44 3% T



sl 2012 4F 1 H 25 HER 30 558 1 )
Journal of Pharmaceutical Practice, Vol. 30, No. 1, January 25,2012 5

PEG AL7E FEAR 8 RES 22 58 PR 531 ) [a] il BELAS: 1
5315 IR 20 D 2 T A2 K (B Ak S ) T
AT ORI R, DRI B T
[ HE [ VR AT PEG B8 19 B 7 v Al B o
X L R] A A7 A AT LLER 3 i B 224 T8 FDA iR
B ) AR AR

2 RESMAEBREFR AR

FRAE I 0 KR I 1A Bl PR, WTR T EPR 2K
JOL, [} R 5 b e 22 TR) 4 S P | i 23 R g R R LA
F B2 9 KR RE 5 i AR JBE 1 73413 2] e 2H 41
AP g A A i, it et — B B S 1)
DK 2 R G R W B AR O 55, A
e — S5 (R 1) H AR IE A IX — H bR & R, 20 i
HMEAE R AR . H R R AT G
iR P A R AR S (BB 18] ) SRS AR B K b
JeA AN J e A J A B TR RS ( F2Bh# ] ), Gk gk
YR AR R I TS AR A, 3k S
(4T [ S W R P 1 240 L A/ P R ) P S R i
YRR EEAL . IoiRE 2 U R A 4 L A1 A5 461
A% pH!Y RS
2.1 pH & A% IEWAHASNAMANERR pH
(HAEFRTE 7.4, 4000 pH A 7.2, TAE B 44 pH
BERESE AR B (Y, A4 pH (AR T IE# A 8U0
X 21 PR PR 2 A R TE A A TR
SR P E KRR . MRISTEA 35T R 40 i
8 A VR o T2 3% e 200 i 7 o 0 I ) L
IEHAZ pH SRR 9K 2 R G E A
FEPIRIE  — 2 AE M 70 o 2L A e i 25 W0 1 pHL 4
TR IS o s A T B A Sk o o IR I Y i
WHRERSREE pH (H 72 £l D\ R HOCIR 285 e 1k T 25
XUEYR 2 RGERZHIH T pH BUR T R H =R
(poly-L-His ) 5% 7 2 fith [ i ( poly-sulfonamide ) A #4
B, BRHEBRE pKa =7.0, T PRI A A A A
JF A b IO B EAE pH /NT 7 IR T
PR T HL O SR T e DU AR 2, 7E TR pH BRER
s L (pHT . 4) FERRAE PRI P fa P
2.1.1 PiESH pH A AR 25 IR pH
BRURA R AE IE 5 28U pH B8 rh R R R, 7F
IR ZH 2K pH AR PASRE Hh 24 0 REZ5 )

Ko S5 IRIE T AR Z-% p &%
fig ( mPEG-poly-B-amino ester ) % Bt 3L R ¥ # i, pH
TRURPERC AR, H L R & R oy & SR K RS
X B &AM AKENZ, BB AN pKa H
6.5, pH KF 6.9 B I Wi 3 (R H 40 ~ 60
nm) , 7E pH {2} 6. 4 W N TR EKAZ BT 51k, 78

6 h IWEEIR 1 71% (259, 1 pH i 7.4 BF7E 24 h
BT 3T 20% . 7E B16F10 R A9 /N B b Ao 52
0 W JE AR RE A A1 32k 1% ] 2 2R 2 e S A6z, 41
MR ARG o AH LG T Bl T G B R R I KA
i ra]

Lee %4t T R FLMR-b-R & —FE-b- R A A
F2 ( poly-lactic acid-b-PEG-b-poly-L-His) = #x B
Yy i) pH BUBRIEIOR R S8, RGW R —Fl 4L
SAE” B, oY PEG “ AR 0 Hy 28 2L R AN 3R 2H R
MR (LT KPS Y))  RiAR R ZYAE 80 nm
Ze47,pKa 29 7.0, 4 pH (AR T 7, RAEAR 7T
b, AZIZ IR SRR S . Pe b RGAE g R
FErfRAe e IR, EL 2 2 W HAZ O, B3k R o
DR SR R 2 HR IR R
GEAFAE— MTE R BRBE , 25 Wk IU 22 LA B TP
TSR, A 5SS & RIER, Bz
M 25 B HE L o 58 Rl pH SUBRAO 0K 3024 &
G I AT LA R4 B IR X — i
2.1.2 RSN pH i K AR R T Sk w0 2R 5k
g XA EIATEE W A pH (5L T 24
JHUHE S Bl 2 IR AL T B BOIR 2SS 7E IR 214U pH
(ELPRIEE i R Sk s o M R i A A A L o 2
A&, SR A AR

Lee 55" 1Y) S5 e WP 55 IR A W R itk B L R A
BT B TR A I - SR 2R -b- 2R £ ¥ ( ploy-His-
b-PEG) IR FLHR- b-R & —FE-b-RHAAMR-EY R
(poly-lactic acid-b-PEG-b-poly-L-His-biotin) , £ pH
7.4 W, RILR-b-R L ZFE-D-RHAAR-EY R
ILRYy b R A A RRIE AR TR S S 5 —3k
R P R FLR R AR AL — A s K M L I
ARSI R AZ L, BROBTE PEG BErh, 2426
55 pH EART 7.0 I, SR MR o 11 e 78 Ry o
K BSHRZ O i B A 0 2 ) 3Rk, 15 o
HAWEYRZWE G . XADFALIE R T R4
Xof ISR A A e P I T, i B, AT AR pH
(L HE— 2L R AR e A i 240, R 2 1
FERW pH WO WA W) R -IBOR 5 I BT R AE S A
A A BT 245 R TR 24 1) Jie e 200 3, HCOxk e 38 2
R [ M AT A 8 P RSO0 0 IR ) AR ) R AB i Y
pH ARHURIR R,

MR HRBN IR IR L2 AT, pH < 7 AR B Sk
MIEAAZ AR 5 IR AEANFAR)T  pH <6.5 &
WMIE IR 259 .

Sawant %520 3% 38 4 5 544 F1 pH R B S
PR | th RO S 2 A BB, RS
rh IR BT AR T S R B R TSR K A PEG Kk [F]



sl 2012 4F 1 H 25 HER 30 550 1 )
6 Journal of Pharmaceutical Practice, Vol. 30, No. 1, January 25,2012

BHE 1 T 2 BRAK ( transactivator of transcription, TAT)
HB, TE pHT. 4 IR OR RS SE , TAT | BL PEG
T W AR B K AG A MRS . 76 pHS ~6
i, B BB K i PEG B8 25 5 2257 ) TAT £
K, AL A B B RAS  TEIRSMSE e v 78 pH Oy
5 MIAEET, pH BURRY IR B L pH AR BU Y B Bt
PREE A R e A 4>

polyHis (1K)

PEG
\?PW Uhy /J:iolin
Micelle core
(PLLA + polyHis)
- -
! 59
b @ s
. o~
) > oK
U J e
¢ ST
pH>T7.0 6.5<pH<7.0 pH<6.5

BEl1 pH A EYERE-RRTENENREE

Sethuraman %[21] BT THTRIE ARG E TAT
ZIKCUWLIE 2) o 38 i B AL R Y R FLER (poly-L-
lactic acid ) F12 £ % (PEG) ( PLLA-b-PEG) 5
TAT Z MAHIEHE M BRI tis 1 TAT Z KRG
WA, SRJEHF I TAT IR 5B RV R 7 T
Pk At e b FC o - £ 82 ( PSD-b-PEG ) 1R &, i i
PSD(pH >7.0 B [1E§ 1) 5 TAT Z ik (FHE 7) 1Y
Hfer VP e — i, 76 I AR AR 34 & S PEG
HE TR IEH 421 pH [EXEE PR FERMCIR A KK
PEERISHA], E fRd 2 2 BFHIT , pH < 7 BsF PSD #8437
AW TAEE P, 5 TAT B, iRk =T
PEG JZ 25 1 TAT Z K (F A8 BT TAT BEH)
HATIR Ty A4 A X S AR A R AL

Drug

%i';é /PLLA

Disscciated
polysulfonamide

AT Drug
é PEG chain IPLLA
£=3 Polysulfonamide

2 pHMABEEETREE

A P8 4) . PLLA-b-PEG-TAT o 1 pH %
MY PEG-PSD 414, 76 1E % 2141 pH > 7 &}, PSD
Ui 5 TAT HLAFIR T2 & PEG BH A I 55 4 i 42
fid s 76 B Jg ZHLSURFE I pH < 7 1, PSD %575 Sy e, rp
W%, ZR 58 TAT, fidh 2 (A 28 IStk A 41

2.2 B A FIHIME AL R A

S B 5 — R SR AR SRR B vk, 3
4 J@ 8 i ( Matrix Metalloproteinases , MMP) Jg&—
J8 7 M ) A0 AR 1 K A T, A bR 4 2
FIR BT LA R I 8 0 PR A e 1) 1R 28
FEERS | TRt 5 ik 8 2 280 485 2 B WA 562
DRI, 56 I 4 i 11 I 5 1 Sy ek 3 2 2L 440 L &1
Ijj o
Chau %54 A7 TE AR B I G200 08 P il AU

ZIKEEEIY 2S-SR A WIS 454 , B 854
8 22 KT A 5 T 4 e 2 11l 2 ( MMIP-2) R o 4
JRE I 9(MMP-9) 24 RN 4> Fa k5% & %24
Y-S WAL HE ) 1 EPR R0 52 g e 24
HA5 TG MMP S 22 B4 S 1 b 8 08 i) 43 A 5
M AN, 22 W MMP £ 25 1) o e 308 ) 33 2% 1 O R ke
BB EAVER e F 35 MMPs 65 it 98 5% AR B B v %
B, MMP S AR AR 1 25 9 3L M W A EL i
B RB TR AT R R R
A RESE 22 R4 BBl G BT 4 2 AT A i m Y
FEYUR AR R G038 A 0 FH By i, P i o AR
W2 Hy- A7 MR I L Hu T e

Hatakeyama %52 fff 5 (1 5 54 26 D9 2% kg
T MMP BUSE 2 ks Be, TEIZ 5T, MMP 8
B2 KEEH: T PEG 5 DOPE, B i — JC L 489
PEG-ZIK-BEAE . % ILHEY) AT 7E MMPs ££7E 1Y 1% &
Tl PEG i 25, FEREFIE MMPs [ il Ja8 5 A A5 A
h MMP S50 1Y Bl 5T A e G Ak R B I 1 o
MMP AE U Y B BT A, 78 1A P 5256 v, MMP 850s%
PERYBE T A th T4 21 PEG BRI A KAGEE
H AUC {H b AE PEG fLHE BT R 9 ~ 15 £, MMP £
TR i SR 1) 5 DR e e 0% 1 T MMP AR B0 Al
AR 3 £, WF 58 45 5 3% B 76 20 M 0 3% 5 rp i
MMPs BEMS A S FR PEG, T RSEE T PEG (i A
I 36 6% A 2050 4 LR A

Mok %2 il T R M &M PEG T s 40k
RLCULE 3) o ZAKR T I 5 MMP-2 & A FE ST
PEAER N & PEG, 44 Kbi & mi& i T 9B A
HER R T 5 AEWR-Z K-PEG LB & A R
YERM I, LB h Z Ik & MMP-2 1] I 24
527l s Iﬂﬁifi%%—éﬁﬁ@ﬁﬂ%ﬂk( Cell Penetrating Pep-
tide , CPP) M HAE /SR 1, TEA R 25 PEG
Z IR ReE R T A A ER . AR5 & B, A
F&A PEG By & 5, B> i S R B 9
% PEG BERES AR I A ML s, 5 MMP-2 4F
SYEVEZ )5  BE% PEG BE Y B2 H1 CPP L1411
T A T A ORI R, R4 R
Y& -CPP FIA: ¥ K -Z IK-PEG 4 (4 15 A B



ﬁj?ih&ﬂ‘ s

2012 4E 1 H 25 HEE 30 £55 14

Journal of Pharmaceutical Practice, Vol. 30, No. 1, January 25,2012 7
kg 9o 240 B R S PR KR 3 5 9 K AR A BT R T RE
[ &% k)

B3 MMP2 ik EFHA=EMNE

TEE

TEIE# HA RN, PEG BHIE CPP XF 40 it & 4
AHEAEF 5 78 I g 2 23 BT B, MMP-2 W 24 22 JER G
% PEG, 8% CPP, & F St AR 4.,

3 RE

iR AL B EPR AN O A K AR AR 14 T 1 i
TR PR IR 20 A1 AR IR AR, T I A N K R 3 T Y
BRI 437 T 250 DI SNBSS S Y 5
iR A2 o AER A FH A K AR i e #E 1) 23 A
JIT 23T B4 B RV FH R 200 A S 20 D o 0 75 1) 4L
1] /5 FHME LA ] I 2R A5, DR R BIF 50 2 0 A Bl
I B i) PR R 2 2 R GE i A IR 2 R AT P
iy, FEARER IR OR BRSO | Bk R 0L, A
FH 8 240 J D P 85 A 4 L 33 DR 2 0 2 B
ANK A Bl A0 B 1) 7 oK O IK B AR 2
R, % TSI i) B A8 K A BT IR 2 R LR Y

2, AT I AR A E%ﬁt R A et
Fidl o AR AR IR o S 1k B B AL W B oK

ﬁﬁiﬂﬁé}%@,Mﬁﬁﬁi&%%ﬁéﬁiﬂ@%ﬂ%ﬁ Mrz
2T 25 9 RIR T RS2 BB . SR RS gk
KL, BT BN A 24 ) £ 2 0 T sl X — [, {E
NSRRI G T H2E , nT RE PR 25 9 1 40 i Y
FRBAT SSOR A, PRAE A T B 94 K A 1V % A A0
Phoch A v A0 i AP FR B R R AR E , — BB AR iR
M MSCRE % DR A R 25 9 DRI, A M PN T
G WA AR 7 2 [ 3 18 80 F ) IO P A i 5 |
AEFA LU, 9K 2 A ARG R 25 e Ak o 440 it
VR DR 285 SR 3 2 R A S P RBURRAE | A I, 2R
PRSI 45 T 0 i S 7 2 o B 4 A I 2 O R
TG . A 15 B 2, 6T T i R 400 0 A1 2R 5 Y
Wy BRAL 27 R A W 2 R ST TS AN TR A LA
TR SR e - IO 5 A R 9F 25 T DAy B 8 ) i g L 1

(1]

(2]

(3]

[4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[14]

[15]

[16]

[17]

Maeda H, Wu J,Sawa T, et al. Tumor vascular permeability and
the EPR effect in macromolecular therapeutics: a review[ J]. J
Control Release, 2000,65(1-2) ; 271.

Yang T, Choi MK, Cui FD, et al. Preparation and evaluation of
paclitaxel-loaded PEGylated immunoliposome[ J]. J Control Re-
lease, 2007,120(3) : 169

Wang Y, Drummond DC,SHao Y , et al. Difunctional Pluronic co-
polymer micelles for paclitaxel delivery: synergistic effect of fo-
late-mediated targeting and Pluronic-mediated overcoming multi-
drug resistance in tumor cell lines[ J]. Int J Pharm, 2007. 337
(1-2): 63.

Dagar S, Drummond DC, Noble CO, et al. VIP grafted sterically
stabilized liposomes for targeted imaging of breast cancer; in vivo
studies[ J]. J Control Release, 2003,91(1-2): 123

Allen T M. and P. R. Cullis,
the mainstream. Science, 2004 ,303(5665) . 1818.

Hobbs,

Drug delivery systems: entering
S. K, et al. Regulation of transport pathways in tumor
vessels: role of tumor type and microenvironment[ J]. Proc Natl
Acad Sci U S A, 1998,95(8) . 4607.

Heldin, C. H, et al. High interstitial fluid pressure-an obstacle in
cancer therapy[ J]. Nat Rev Cancer, 2004,4(10) . 806.
Gabizon, A, et al. In vivo fate of folate-targeted polyethylene-gly-
col liposomes in tumor-bearing mice [ J ]. Clin Cancer Res,
2003,9(17) . 6551.

Gryparis, E. C, et al. Anticancer activity of cisplatin-loaded PL-
GA-mPEG nanoparticles on LNCaP prostate cancer cells[ J]. Eur
J Pharm Biopharm, 2007. 67(1): 1

Gabizon, A. A, H. Shmeeda, and S. Zalipsky, Pros and cons of
the liposome platform in cancer drug targeting[ J]. ] Liposome
Res, 2006,16(3) : 175

Gerweck, L. E.

and K. Seetharaman, Cellular pH gradient in

tumor versus normal tissue: potential exploitation for the treat-
ment of cancer. Cancer Res, 1996 ,56(6) : 1194.

Egeblad, M. and Z. Werb, New functions for the matrix metallo-
proteinases in cancer progression[ J]. Nat Rev Cancer, 2002,2
(3): 161

van Sluis, R, et al. In vivo imaging of extracellular pH using 1H
MRSI. Magn Reson Med, 1999 ,41(4) . 743.

Stubbs, M, et al. Causes and consequences of tumour acidity and
implications for treatment[ J]. Mol Med Today, 2000,6(1) ;15.
Yamagata, M, et al. The contribution of lactic acid to acidifica-
tion of tumours: studies of variant cells lacking lactate dehydro-
genase[ J]. BrJ Cancer, 1998,77(11) . 1726.

Mohajer, G. , E.S. Lee, and Y. H. Bae, Enhanced intercellu-
lar retention activity of novel pH-sensitive polymeric micelles in
wild and multidrug resistant MCF-7 cells[ J]. Pharm Res, 2007,
24(9) . 1618.

Ko, J., et al. Tumoral acidic extracellular pH targeting of pH-re-
sponsive MPEG-poly ( beta-amino ester) block copolymer micelles

for cancer therapy[ J]. J Control Release, 2007,123(2) ; 109
(T#% 57T W)



szl 2012 4F 1 25 HAE 30 4555 131

PEHI™T, TRMA2 W55 80, Bk it FE 5 i 4b , o 0l v
JHIAR DA R I 2 D 1 8 PR RO SR s
WG 10 A AR 0T TR B DL b R ASGE S 4 B i
AR T A4 I A5 W4 A FH = A W A ) B
T B 1 2 0Ny T AT RN /NBR Y R R
B, AR M Bh RN T 1 ) A /INER U A
PR B P S sk /D B W 240 if A0 L B RR B, LR 5
[IRTSAEEN

HhE AR W PRI 0 s R T e A
B BRSZAR R A IR, Bk SR RR I RGE AT AR
SEBEL 2% | B A B R R RS R TN L B R
A 1 A 68 10 RS T 3 S0 28 18, TP B
BT | TEAS I A Tl 2 | 2 4 e i e 4 = 2 i 45 o
IFREAE S R, AT LA A I e B PR I A | A
ZIF R AE A AR

SO N5 T 3 0 B0 N5 R 24 15 2 2
FEUESE)I 5 3 B o WUBR 1 F A Hon 2k
WAER] IR A R A R R A Y, Mg
243 SR S A ot R LA S L B i i A, 5
T B I B E G IR S . N NI
JEHE 20 T K, T R O R, Dk R AT A ik, 97
LT AL, A5 1R . AR T 98 0 9 R R TR
SR ROIR YT, ) I A 3 1 4k o 4 o i B A
4> B O BRI G 1 B /N B R Ay B R IR O {12
HEE/INER B 4B 5| B /N ER P R T 9/ B
U DUAESE B A e . R AR BF 5T 2 R DL v
R S 7 N B R &30 97 05 DR B, A R
BRSO T B0 VG 2494 97 A X R AL, T B ek s
R N B e G E AR | 20 2 W 5 5 e 11 0 R, 145
I RHES

(E#EFT W)

[18] Lee, E.S, et al. Tumor pH-responsive flower-like micelles of po-
ly( L-lactic acid ) -b-poly ( ethylene glycol ) -b-poly ( L-histidine )
[J]. J Control Release, 2007. 123(1): 19.

[19] Lee, E. S, et al. Super pH-sensitive multifunctional polymeric
micelle for tumor pH(e) specific TAT exposure and multidrug re-
sistance[ J]. J Control Release, 2008 ,129(3) ; 228.

[20] Sawant, R. M,et al. “SMART” drug delivery systems: double-
targeted pH-responsive pharmaceutical nanocarriers[ J]. Biocon-

jug Chem, 2006,17(4) : 943.

Journal of Pharmaceutical Practice, Vol. 30, No. 1, January 25,2012 57

[ &% 30HK]

(1] BRdzk. SCHAREE BRI M. 12 B Jbst: AR TLAE AR
#1,2005 :1015.

(2] B 22 RVPGHR, BT %2, 55 BRI S R XTE RO il ] i 4
TS BT RCIAR 1] RO Z% A, 1997,5(6) :323.

(3] skt P2 E G IR 6 7 IO P A 6l i 2 8
50 Btk 2e (1], 1A BE25,1995,35(9) :32.

(4] RIPOC. L fe it 2 mA 0 B NECR Y /E LT I BRC ai
Iz ,2007, 4:305.

[5] Z=B8, TR, T DL vb S0 XM DR & 10 Y R R 7 280 5
JEGRAP A FIL D). SRR DR , 2006, 5 :41.

(6] 5% B MM B Ao LRI WF Rt e [ ], P E SR 2Y
2009,5:231.

[7] Tu X, Chen X, Xie Y, et al. Anti-inflammatory renoprotective
effect of clopidogrel and irbesartan in chronic renal injury[ J]. J
Am Soc Nephrol. 2008,19(1) .77.

(81 JFF  Sa. A MR A8 M U 45 Bl B 78 O ZR Y BT S 0
JELT]. R3S ,2007,3 160 ,.

[9] Parving HH, Lehnert H, Brochner-Mortensen J, et al. The Effect
of Irbesartan on the Development of Diabetic Nephropathy in Pa-
tients with Type 2 Diabetes[ J]. N Engl J Med,2001,345(12) .
870.

(10]  FRET. HhPaBRES& R 7 B I s W 31 1 11l PR VL8
[1]. SHL W 5097 25,2004, 18 (4) :296.

CIT] 40 8. AC eI B TG 7 8 I 2 301 5 3 94 491 s PR WL 28
[J]. 1P EE,2003,19(6) : 14.

[12] & M. 55000 M AR BOE R 7 DR RO B s 40 [T . 30
FHEE 2004 ,33(11) ; 34.

(13] A T NS A RS R BRI A BL [ T]. #riTrp
#:7%,2007,10; 614.

(14] % M. MR RBITE P [ )], BRaEfR 220110,
24(5) :1938.

[ B HA]2011-12-08
[12EB#A]2011-12-18

[23] Chau, Y., F.E. Tan, and R. Langer. Synthesis and character-
ization of dextran-peptide-methotrexate conjugates for tumor targe-
ting via mediation by matrix metalloproteinase Il and matrix met-
alloproteinase IX[ J]. Bioconjug Chem, 2004,15(4) ; 931.

[24] Chau, Y, et al. Antitumor efficacy of a novel polymer-peptide-
drug conjugate in human tumor xenograft models[ J]. Int J Canc-
er, 2006,118(6) : 1519.

[25] Hatakeyama, H, et al. Development of a novel systemic gene de-
livery system for cancer therapy with a tumor-specific cleavable
PEG-lipi[ J]d. Gene Ther, 2007,14(1) ; 68.

[26] Mok, H, et al. PEGylated and MMP-2 specifically dePEGylated

[21] Sethuraman, V. A. and Y. H. Bae, TAT peptide-based micelle
system for potential active targeting of anti-cancer agents to acidic
solid tumors[ J]. J Control Release, 2007 ,118(2) ; 216.

[22] Kessenbrock, K, V. Plaks, and Z. Werb, Matrix metalloprotei-
nases: regulators of the tumor microenvironment [ J]. Cell,

2010,141(1) : 52.

quantum dots; comparative evaluation of cellular uptake [ J].
Langmuir, 2009,25(3) ; 1645.
[ 475 B #3]2011-05-07
[ 122 B #3]2011-06-02



