L AN BT R AN I 78 PR BER A S L e
REE"REE M LIEE R BF B IER(LFBEEAEE-WEERANH, B%
710032;2. F DEEAF A FHHE, BL  110032)

FE 4 ZES  R969.1 XEARERE A
DOI  10.6039/j.issn.1001-0408.2015.10.36

XEHRE  1001-0408(2015)10-1414-04

 E B¢ AR (PEG)LIE AR B A M RBEAF . 7 ik YA “PEG” “Accelerated blood clearance phenomenon”“ 4a
ik R R IR S Ay #4897, 484 & 98 1987 — 2013 4 £ PubMed ., Elsevier ScienceDirect . 4 &34 ¥ & 48 % L #K , 38 PEG AL BSR4k 7
A ik i HRILE (ABCILE )0 = A R A Fem Bl /7 ah 5 B4, BR 544519383 £ sk, £ P A2 Lk 37
Foo oM ILBREIL, EHRFE PEG #9242 PEG 2269 K& A i2Ae k@ W A7 ES AT 1) 8] A BOR B shap AR L RS Y
5 R E A2 69 ABCHL Y, 3R i 37 PEG 3R -3 471640 S R R AW A | 60 3 LA 9% 4R AF R 69 25 0 I R R 25 7 X
EHEMB RGN ABCILE . AT A, 3 PEG #9154 fr F K PEG 9 %R B A WA A T8 A B0 E T E, TAHRBETFL—

FPEA S 95 R PEG AL AR AR AE— € w226 3K
KPR R B MRk R R

R SR FT $2 = i 2 25 W i A e MR 25 M i 2 Bl 2
TP, LI AR B R 0 R AR A I, A5 AR A Py s 2 2l
2EPAR B T T OGN A . BRI 8 N AR R 2 3
PRUEA LIRS L 5 2 Bk 502 B W 40 i 22 55 (Mononuclear phago-
cyte system, MPS) 7¢I, S B AE 1 Hh Bl R B L 9T R
FENF AR 2 W AN e Bk S 4 I R #EAE T, ™ E PR
il TG RN o Rt A5 A KR & ZFE (Polyethylene gly-
col, PEG) ZE g T4 A S fig BT M4 b ifb A A8 , 45 4 R Bk 28 ]
F 308 A I SO AR A DN (R A R [ DD MIPS 4R, (45
AUESE R AR I, [T AT 4R = AR A K L Y i B Ak
SFEY R E . ORI BRI R B, IR AR 1) PEG 1L
IAFAE—LEAR S Z AR [l L, 0 p] [v] — Bl 0y e Ik 2 52 1 55 ()
& JLK ) PEG LR R4, 25 2 YR 5 i PEG ARG 1423 A afin.
W TG Y 38 B (B Accelerated blood clearance phenomenon,
fRIFR“ABCILG") , Wi BRI T LG IR A . A T % PEG b
SR R 2 RS, FHER 225 AR SCHLLL “PEG” “ Accelerat-
ed blood clearance phenomenon” “ JITIHE 1L % 335 b 7 45 2 A4 R 56
FR] K622 1987 — 2013 4-7E PubMed , Elsevier ScienceDirect , 4ff
W 2 P 5T PEG LIS IR ik ABC B (B FE 0k 2, I %iix
TG R0 R 3% Stk Jr b AT 45k . 4528, A i 5] 83
Sk, HrP A ROk 37 4%, EEIR TR o
1 ABCHIZRJIREYH

AT HRAE R, 6) oy 25 2l oy Fn e T A B 52 3 5 (TRl B L
KIPEG LG BRI, 55 2 YT S 4 B o 44 P DA I8 g L 3
TR, EOIR TR LE AR PG (4 B )l 4 ] A JHE A
AR SRR N, iX R R B FR  ABCIRZ,

PEG &M M B T AR I\ R A e JE ™, 9 H 23 B St 4k
KARNIEIR RGBSR, AEAG DF5E8 I, 76 S 7 AR A B

s G, W7 ) PEBE 2G5 . LA 029-84771162. E-mail:
xuhuanchun@163.com

#OEAE A FARZGI . OFTE T 1) BEBE 2524 . HLiE : 029-
84773636, E-mail:adwen-2004@hotmail.com

- 1414 - China Pharmacy 2015 Vol. 26 No. 10

N E 5 TS PEGALAE B4 (2.5 pmol/kg) & , 4 2 Y56 9 PEG
PRI AR A 0 B0 A A A IR | A s e o 3
TE SR SRR, 3 FLE R0 AL 7% 2R 46 L BH S, ek ok
BRI T G AR FHE, Dams ET 291 “"Te ARic i B4 K
KB R A2, B F /452 3 UK 3 Te Aric i g B
(53 H 4 pmol/kg) , FEMIFFE K B H 52 V145 PEG fb i ik i i
WG DL 55 KB, A S50 LR 5 2 U 3 B g A
FE IS P 53 A3 7K B 8 AR, LI A P8R i (o S it
M E 2 )W (8.1+0.8)% FFHE(46.2+9.8) % o KRR
WATHEET, BBt A T A ABC BLG I8 o 1A A2 22 1
fh 87.5 hi# % 14.2 h, 1 B 04 B8 B0 i JsoR 19 17.6 % 34 &
41.2%", ZIHWFREIREEH T ABCHIA,
2 ABCHIKHIHFI

TERI FIRIG )G A W5 E N2 PEG SRR A/ 8,
AT PR R EE T MPS (i “ il " 2 F , s gl g, S 8cH:
TEMLVE A AR BE VR Y, A 5T 30T, PEG- iR I i
15t I s, (PEG-DSPE) M I Ji W 43 7 J2 19 22 4 2 52 ) (45
PEG-DSPE Jlig 5 2 2: 41 i 5% 1) g 52 %431 2 B4 ] ) 22308 70
h, 3% — A (RIS 64K F PR 4 A Tl B e (E] ™ DRIt ot i PR
7= ABC RS R,

£ Dams ET 254 i ABC BL4 I , 0 A 6 A S R 2 — Fif
AN HES R > F B FEASE fE BR E H (Ig) G Al IgM 5|
A2 Laverman P 553 o 44 191 5 g o 14 1) A R A0 ¥ 308 o 7t
KR TgM B G A f5 A9 B B TgM I K BRI 7 , VR i 3

BHIE AT AT 5] 1gM . Y 1] S R N T S AS 2840 1) R B

MBS FE ARSI ABC BLA , 1M 4 A 2 TgM 9 K B UL 37 Bs) )
5 HERR I, RIS H 2518 : ABC LR IE A IgM %
Mo (HX5—2 ABC LA A 45 18R — 5, HorT RE A
ST A TERE S B 1Y IgM LT 5% P 1gM . Ishida T 45"58 i
HL KSR T 5 PEG AL R TR 45 A 19 175 25 (2 1gM, il
T I Bl W Y LI T 22 5 i 2 5 PEG FR AR ik, 25
2 BRI I53% AL PO 190 S 565 000 10 975 5 1 AR 45 A 1 TgML EE DT B

HEZEG 2015 4E55 26 4545 10 ]



JWLIIE M R 8 7% , RBTIR BUIA 5 1gM Y 45 & 55 ABC BLZ 1)
S Sy

a0 HETIORIRSE , 15 1 ABC IRG: 1y = A AL CIL 1) < 55
LW FESS PEG fRig B (A 135 JLE 5 |, 30138 £ BT PEG-1gM $it
A 56 2 R EESTE , M P AR A7 T PEG-IgM B Ak 1 45
B PEG I, Bl 5 006 #MA R G, 3458 T RFIE Kupfter 21 i %5
JR AR, T4 T ABCHLA .

P AR PEG -IgM

s :éw" > Kot SHPEG-IgM& &
S\r’?“i‘% SSJ :}é %2;,
BIRES

vVW PEG
1 ABCHI&HI=4EHHIE

AN, ABC BRGAAT ILMIf# BE . W1 Zhao Y 55" B, 2 F
TEST PEG ARG R H B ABC B, 0 25 DX 3o o4k 5L 225 bk
O 240 0 1) G028 107 255 | B8 A B PEG BT, (SR iR i B
B2 B SR

25 LTk, PEG fL IR FiIA 5 T 1 ABC L & — R 241
SR, DR A TS B 22 A R B RH LA R ) A TR A
3 ABCHIZMZIMEZR
3.1 EHFIERIE

Ishihara T 45" i i 55 % B, PEG fL IR R AR B i 7 1 5
ABC BLA (1 K A PR S 1A AE G - M g il 1 pmol/kg B
ABCHIG IR, J5L N ] RS2 o i B g B 75 & il Btk 2
A, 25 R 5 35T PEG-IgM Bt iAs 20 , T BH# T ABC
PG R A o I PR H A P B 85 22 A8 ST 14 (Doxi) "™ g Jot
Itk 15 pmol/kg. PRI, ZEIG IR b A SR A e i o det A 1 14 Big
KR ABC A0 & 4=
3.2 PEGHIEFPEG#KEMNEIN

PEG LR BRI A& T AN ™A= 40 PEG-1gM, 3£ H A Itk
TP PEG AT REAE A — A5 &M . R, #EWT PEG 1Y+t Al PEG
BE BE ST ABC BUZ M5 T = A g . F9T e, M4
G TS 5 5% 4R 2L PEG(mPEG2000)-DSPE it PEG 1k

B AR, R ARG AY i it (0.001 pmol/kg )t AT BA i 5]

ABCELG 4R, AE R 0T & 3 T 5k AN F 5% B, ABC 3152 0 ik
55 . JER AT R R ARG R RN AR A S B U O A0 i e AR B
PEG-IgM, T =5 JI§ B 38 55 T PEG ALJIg Feik 5 B kL 40 i
SV PEGHEMSE (47 i 2 000 15 000) X ABC Hi 4
HI ST AT X ®, {H Ishihara T Z5NE B , PEG AL IS {4 114 BE
JRH(0,7:100,11:100,18:100,30:100) 5 ABC Bl il & 4= it

TEZID 2015455 26 45 10 1]

WA B XER, Li CEFS R, 9%PEG 41k
FIRE A4 EE 3 9% PEG fii 2B AR (W R (A RE S |2 2 BH 2 1) ABC 2R
G RS 1 IRTEST 3% PEG M1 9% PEG 47 4= 1k A )i 5 445 1M
TR P PEG-IgM /KF-—#E . ik rh Fik e %W, 45 3%
PEG &M (4 I§ B AR AH 1 , 9% PEG 7 A= AL i i 5t 541 PEG-1gM
A R R DR AT S0 M E ) ABC IR .
3.3 RERFREREFHNFM

WF5E F B, B2 43 5124 100,400,800 nm, 2 i L, 717 43 5]
J+13.15, —46.15, — 1.51 mV 4 3 Fh PEG 1L JIE B AR TE s ik
P LR TG E vT 5 R AR R R A ABC BRAR . Koide HAE"™
O /N AR AT SHRAR 4 50.2 nm RS HR G |, B 1
SRR 127 nm 1Y) PEG TE A BUAAR Pl DA i i g B s 4n
AR APRAE 4 9.7 nm A1 31.5 nm (R GWIRL &, FH A0
A5 i 5 3 S5 ) PEG AR 5 1A 90 ot 5 B R I (R B8, TRk
R, B2 17 G ORI B A W AR (50.2 nm) BE 45 5 5] i
ABC LG, A A REZ Dl 25 5 Bl Gl 2 MR 31) , 32 7 8T e e
ARG MR,/ IVRLAR R A DI AR (31.5 nm) REAS FikkE G2 2 i
W
3.4 EETA A 8 R A R E A S R

JEHIBETE R W, PEG TR T IR 5 511 ABC Bl HA B
ET A AR 1, I LTI P O 3 S5 1 s ] ] o A 6 T 2 1 175
S ABCHE RN EK . Dams ETZEL P, GEWS 5T ABCL S
Y 9 YA 3 S F5 S IS ) Dy 5 d 5 Ishida T 259 BRI SETER , WG
TESTIRINE R 7 d i ABC LA feoit . o5 A WF ST a8, A BRUIR) BR)
35 d 5% 2 KR PEG ALAR IS , FEIRIRE 4 d 57 d #EF 756 31k
TEST PEG AR A BT, 1l 00 A 8 B2 EOm A 18, LG fl 2k
255 AN R AR R B AR, B 2R A A
REAkZL 5| & ABC BLAR Y, T U I S Aty 1] Rl B i) S8 4 #1025 fi
ABC BRI 5% , e WI4552 PEG AL G FRAK 10 s A RE 7= £ ABC
1R B EiCAZ , 85 3R AS T X PEG ALRE AR G e it 52 1k
3.5 ANENMERA M

5T 3 R AL 35 T T | S 0 BUTE P9 69 s F 5
ABC#%: . Dams ET 52 R W], K BURIIE M 35 0l 77 AE
ABC B4, /INBUUA 4= . Ishihara T 25U RIFSE 45 S0, /)
SR RENS 7= AR AR A9 ABC TG . ST, Suzuki T 4E"H ELA%
RAMIT ABC LG, & B ELAK R AT HT PEG-TgM 1T fiUk , 11 %%
S50 ABC LA 2445 T Ho ks K 16.7 umol/kg i PEG 1L JIE 5
PR, ] 77 A 85 2 K4 PEG-1gM, it 4 S E ABC BRI &
Az B SEZEIS I LART AT (Y S F 7R 5 pmol/kg 1975 PEG
fEHG AR BT , ABC BRIk 55 ™) AP J& o R , 2 I 1A P Rz
PEG {UJg RIS 175 JEA [F R R ) 25 52
3.6 BEHAYWHIM

PEG fb I B (A8t |12 I FH F- B Ieed 25 4 3 2%, S 9 Ry
B AT 3 5 e 2H 5 o M 2G5 R BR 4% (Enhanced permea-
bility and retention, EPR) ZiA MR 40 . o TS EE N,
R AR ] S 27 A ABC IR . U 2 R LRI ARG ER i o
B4 BT AR BAT T B8 R IR AR ABC BLA 4
. RRRJE R0 M0 M8 D T BT PEG-1gM I A HE T

China Pharmacy 2015 Vol. 26 No. 10 - 1415 -



POl R 5 B AN, BHLIE T W 3T PEG AR S B A 14 in i i
B o BBk AZ RS 1Y B S AR T4 P T AR 1 e e 41K, i T
IRENHIT AR T A ST, L ABC BIZR i 2 =12,
4R35 ABC K HIKRE

R AR 2 98 B TR IR G ABCHLS: . X T ABCHLG:
HIBIFFEAR 22, 1 X35 ABC B SR mE O e g ok (R IE
WA INESE AT BR i DA [
4.1 ¥ PEGERS #1715

WFFE 38 i AN R 0 D sl IR A E 2 4 ) PEG 1 i it
£, Ambegia E 5" IR FAS A B 1906 3L 5% 16 1 v R4 A
1) PEG J 5 K 147 g Jo 44 1) 44 o8 06 0 5 0 FL R BRL G i)
PEG fLA% 5 14 (40 mPEG-DSPE ) #H H. , R F J6 6 4 e SE 0611 (4
PEG 1bJIg 5 A o] LAk b DA SIS o )22 40285, 435 21 mT LABHL i ABC
PG K

AT F A T AR T FE 7 PEG S8 AR ) i 12 7 X
P Xu H AP A AT e 4 2 0 R PEG g B fiT A=
) : PEG 5 I [ 2 52 HH AR T % H249) (PEG-CHMC) \PEG 5 I [
7% 24 (PEG-CHEMS ) o RS 8 T g M v v A B At
AT LABH A ABC LG 19 & A=, fi3fE , Chen D %5 PEG Fll
JOE [ P ok i B i 7 , 5 TR RS T R A L i 4 = ]
PURER i SR AR TE (R P OB FRRST ], ARG ABC B4 .
42 BEEREWRY

R4 PEG B NG By A 10 B ARk R R 9E
A BRI AT LA PEG JF HLAT LIS ABC BR[04 RL . #F5E
H R IE-L-TNETR R LI L- KA RE R g A, 45
% B PEG & A A S AAAH EL , 1525 1T LAVRES ABC R4 (1)
KRR, RUE KRG 200 FE M B2 i (PVP ) B i 1Y

B T AHE L3 R A BRI 8] e PEG 846 14 4, (HL 2 iy 3 7E 1L

WA RIFR R L JE N AT RE R A 7= AP PVP B IgM BTk,
A AT R A 1) R A SRR Y SR S R VR AR A A Y
kL.
43 BREFGREMHIERANZTY

T S Doxil g lifAs , N5 1 ABCELG, H NPT &
FUA G PRI E R, AR A 45 SRt s B K FE R AR AT
T (-OHP) ™™, Ak, £ 48 HA S e A il VB F i 2 4 vy L
FHA ABC LA 1 & A , (AU X RS me ™ EE B T PEG KRR TG
PRI A R FH
44 HEEHAE

REMFRM, 5 LR E S = A PEG IR Tk, I H.
FEAER 2 UK FE S A TR AT LARH B BRI ABC IR 1 2 AR JLR
FR 33 SR W6 AN 1T 3k 6 bt 27 DR 1 AR AN R RN B
ALY TRL
b 5iE

PEG A ] 4iE < i S5 /A 1A P P41 AR e [0 ARG B Jt e T
Bz AR ABC BRGL Y H B T PEG ARG B I (1 11
PRI PR T —E i, R4 PEG LIS B iis S 1 ABC 142
FEIIR AT 5 TR AN, — 7 T T RE R R 45 25 Rl
55— 5 TR D 3 25 8% B M TRV E I . (HE X T %

- 1416 - China Pharmacy 2015 Vol. 26 No. 10

R RR (RNA) X Rl 0T s IR BE A 25 MR U, (X PR 2

Wehmsi . F A KT PEG LB RIAE 7> T =R 2 Wb 1)

R R AT RE 51 ABC G . TR, ROk R —FhaT

DAREAR B T bR PEG ARG A R 4 G5 K20, SUAN SR 7R

RATRIFRICR AN ZS ) , AR IE UIFI 2

S 3Lk

[1] IshidaT,Atobe K, Wang XY, et al. Accelerated blood cle-
arance of PEGylated liposomes upon repeated injections:
effect of doxorubicin-encapsulation and high-dose first in-
jection[J]. J Control Release,2006,115(3):251.

[2] Harding JA,Engbers CM, Newman MS, et al. Inmunoge-
nicity and pharmacokinetic attributes of poly (ethylene
glycol) -grafted immunoliposomes[J]. Biochim Biophys
Acta,1997,1 327(2): 181.

[ 3] Ishida T, Masuda K, Ichikawa T, ef al. Accelerated clear-
ance of a second injection of PEGylated liposomes in mice
[J1. Int J Pharm ,2003,255(1/2) : 167.

[4] Ishida T,Maeda R,Ichihara M, et al. Accelerated clearan-
ce of PEGylated liposomes in rats after repeated injections
[J].J Control Release,2003,88(1):35.

[5] YangQ,MaY,ZhaoY,et al. Accelerated drug release and
clearance of PEGylated epirubicin liposomes following re-
peated injections: a new challenge for sequential low-dose
chemotherapy[J]. Int J Nanomedicine,2013,8(1):1 257.

[6] DamsET,Laverman P,Oyen WJ, et al. Accelerated blood
clearance and altered biodistribution of repeated injections
of sterically stabilized liposomes[J]. J Pharmacol Exp
Ther,2000,292(3):1 071.

[ 7] Allen TM, Chonn A. Large unilamellar liposomes with
low uptake into the reticuloendothelial system[J]. FEBS
Lett,1987,223(1):42.

[ 8] Ishida T,Harada M, Wang XY, et al. Accelerated blood
clearance of PEGylated liposomes following preceding li-
posome injection: effects of lipid dose and PEG sur-
face-density and chain length of the first-dose liposomes
[1]. J Control Release ,2005,105(3) :305.

[9] Laverman P,Carstens MG, Boerman OC, ef al. Factors af-
fecting the accelerated blood clearance of polyethylene
glycol-liposomes upon repeated injection[J]. J Pharmacol
Exp Ther,2001,298(2):607.

[10] Ishida T,Ichihara M, Wang X, et al. Injection of PEGylat-
ed liposomes in rats elicits PEG-specific IgM, which is re-
sponsible for rapid elimination of a second dose of PE-
Gylated liposomes[J]. J Control Release, 2006, 112(1) :
15.

[11] Ishida T, Ichihara M, Wang X, ef al. Spleen plays an im-
portant role in the induction of accelerated blood clear-
ance of PEGylated liposomes|[J]. J Control Release, 2006,

HEZEG 2015 4E55 26 4545 10 ]



[13]

[14]

[16]

[17]

[19]

[20]

[22]

(23]

[24]

115(3):243.

Zhao Y ,Wang C, Wang L, ef al. A frustrating problem: ac-
celerated blood clearance of PEGylated solid lipid
nanoparticles following subcutaneous injection in rats[J].
Eur J Pharm Biopharm,2012,81(3) :506.

Ishihara T,Maeda T, Sakamoto H, et al. Evasion of the ac-
celerated blood clearance phenomenon by coating of
nanoparticles with various hydrophilic polymers[J]. Bio-
macromolecules ,2010,11(10):2 700.

Lyass O, Uziely B, Ben-Yosef R, ef al. Correlation of tox-
icity with pharmacokinetics of pegylated liposomal doxo-
rubicin (Doxil) in metastatic breast carcinoma[J]. Can-
cer,2000,89(5):1 037.

Ishihara T, Takeda M, Sakamoto H, et al. Accelerated
blood clearance phenomenon upon repeated injection of
PEG-modified PLA-nanoparticles[J]. Pharm Res,2009, 26
(10):2 270.

Li C,Cao J,Wang Y, et al. Accelerated blood clearance of
pegylated liposomal topotecan: influence of polyethylene
glycol grafting density and animal species[J]. J Pharm
Sci,2012,101(10): 3 864.

Ishida T, Ichikawa T, Ichihara M, et al. Effect of the physi-
cochemical properties of initially injected liposomes on
the clearance of subsequently injected PEGylated lipo-
somes in mice[J]. J Control Release,2004,95(3) : 403.
Koide H, Asai T, Hatanaka K, et al. Particle size-depen-
dent triggering of accelerated blood clearance phenome-
non[J]. Int J Pharm,2008,362(1/2):197.

Suzuki T, Ichihara M, Hyodo K, et al. Accelerated blood
clearance of PEGylated liposomes containing doxorubicin
upon repeated administration to dogs[J]. Int J Pharm,
2012,436(1/2):636.

Ichihara M, Shimizu T, Imoto A, et al. Anti-PEG IgM re-
sponse against PEGylated liposomes in mice and rats[J].
Pharmaceutics ,2010,3(1): 1.

Semple SC, Harasym TO, Clow KA, ef al. Immunogenici-
ty and rapid blood clearance of liposomes containing poly-
ethylene glycol-lipid conjugates and nucleic acid[J]. J
Pharmacol Exp Ther,2005,312(3):1 020.

Ambegia E, Ansell S, Cullis P, et al. Stabilized plas-
mid-lipid particles containing PEG-diacylglycerols exhibit
extended circulation lifetimes and tumor selective gene ex-
pression[J]. Biochim Biophys Acta,2005,1 669(2):155.
WRVE AR, BTN R & -l ST AR B i s i Jo A
FUEPERI R[], 25 5 5 4R, 2011,46(10) : 1 178,

Xu H, Deng Y, Chen D, et al. Esterase-catalyzed dePE-
Gylation of pH-sensitive vesicles modified with cleavable
PEG-lipid derivatives[J]. J Control Release, 2008, 130

TEZID 2015455 26 45 10 1]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

(3):238.
Xu H, Wang KQ, Deng YH, et al. Effects of cleavable
PEG-cholesterol derivatives on the accelerated blood
clearance of PEGylated liposomes[J]. Biomaterials,2010,
31(17):4751.
Chen D, Liu W, Shen Y, et al. Effects of a novel pH-sensi-
tive liposome with cleavable esterase-catalyzed and pH-re-
sponsive double smart mPEG lipid derivative on ABC
phenomenon([J]. Int J Nanomedicine,2011,6(1):2 053.
Romberg B, Oussoren C, Snel CJ, ef al. Pharmacokinetics
of poly (hydroxyethyl-l-asparagine ) -coated liposomes is
superior over that of PEG-coated liposomes at low lipid
dose and upon repeated administration[J]. Biochim Bio-
phys Acta,2007,1 768(3):737.
Metselaar JM, Bruin P, de Boer LW, ef al. A novel family
of L-amino acid-based biodegradable polymer-lipid conju-
gates for the development of long-circulating liposomes
with effective drug-targeting capacity[J]. Bioconjug Ch-
em,2003,14(6):1 156.
Abu Lila AS, Kiwada H, Ishida T. The accelerated blood
clearance (ABC) phenomenon: clinical challenge and ap-
proaches to manage[J]. J Control Release,2013,172(1):
38.
Cui J,Li C, Wang C, et al. Repeated injection of pegylat-
ed liposomal antitumour drugs induces the disappearance
of the rapid distribution phase[J]. J Pharm Pharmacol,
2008,60(12):1 651.
Abu Lila AS, Eldin NE, Ichihara M, et al. Multiple admin-
istration of PEG-coated liposomal oxaliplatin enhances its
therapeutic efficacy: a possible mechanism and the poten-
tial for clinical application[J]. Int J Pharm, 2012, 438 (1/
2):176.
Taguchi K, Ogaki S, Watanabe H, et al. Fluid resuscitation
with hemoglobin vesicles prevents Escherichia coli
growth via complement activation in a hemorrhagic shock
rat model[J]. J Pharmacol Exp Ther,2011,337(1):201.
Li C,Zhao X, Wang Y, et al. Prolongation of time interval
between doses could eliminate accelerated blood clear-
ance phenomenon induced by pegylated liposomal topote-
can[J]. Int J Pharm ,2013,443(1/2) : 17.
Kumagai M, Kano MR, Morishita Y, et al. Enhanced mag-
netic resonance imaging of experimental pancreatic tumor
in vivo by block copolymer-coated magnetite nanoparti-
cles with TGF-beta inhibitor[J]. J Control Release, 2009,
140(3) : 306.

(i H #9:2014-07-17  f&[A1 H #:2014-11-20)

(Gt B/ NE)

China Pharmacy 2015 Vol. 26 No. 10 - 1417 -



