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Block copolymer micelles as delivery system for poorly soluble antineoplastic carrier
LIN Hong-ying, WU Jian-mei, ZHAO Li-hong
(Institute of Natural Medicine and Chinese Medicine Resources, College of Resources Science and Technology,
Beijing Normal University, Beijing 100875, China)

Abstract; To review the research of block copolymer micelles as delivery system for poorly soluble
antineoplastic carrier over the last 10 years, including the composition, preparation metheds and factors
which influence the loading efficiency, physicochemical properties, and targeting characteristics of block
copolymer micelles. Block copolymer micelles are self-assembled structurés formed from amphiphilic block
copolymers by dispersing in aqueous media. The hydrophilic blocks of the copolymer form the outer shell
of the micelle, while the hydrophobic blocks form the inner core, and the proper core-shell micellar archi-
tecture was constituted. Block copolymer miceiles have & whole set of unique properties, such as smali
sizes, narrow particle size distribution, high drug loading capacities, and available disposition characteris-
tics in the body. Block copolymer micelles have been found as promising drug carriers due to making pooriy
soluble antineoplastic lysis, toxicities and side effects decrease, bioavailability increase, and targeting the
drugs to specific sites in a passive way or attaching ligands in an active way, which can be specifically
recognized by receptors onto the surface of copolymers.
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1 EBRERMRRNAK

HEXRYEHARERECER -ENFH
EEWMAENRAY. PRAEERMABELEYHE
K¥ER BRI KER ERFTHE . EREFEE
AR Bkt A BLTE R P W R R I -
M., FAABRTERRL B PEGRREZE
(PEOOME . HAEFBEEHRARPLA.EE
CHEPSOMBEEB (MBRXLE®Rm(PAsp ],
BA¥E-L-AAEMPBLA S W E. BRivs
FPEANGKBEEEGHERIL _E BRI B (PEG-
PLA) BZ_H-BRLEM[PEG-P(Asp) . RE
ZE-BRAEMIPEO-P(Asp) . BEZE-B-8
FH-L- KL 88 PEO-PBLAYE,

2 HEHBORROEE

BELROKREEIEFHMG & ERE
REMEFED, FEMNBR EERETHRENLE
YEAKPHBREN . KEEEURBEESERE,
BNRAENE. WRELH-BEAR KL
=B AL B ¥ (PEO-5-PPO-b-PEO) K B HEST . i —
MAHBERLBERE.

WY EN R AENEEE ST TERARK
REIAE.

2.1 BHEFL - UBATERITEEEFEMO/WV
i, B TERERERE BREHES.

2.1.1 FEHE.EAEHERBEKIUN.EBER
WAyl MR AR FARES . B4y S
BELBOETR—AILEN . EER T ER—
EHBEENAREEMAKRE ML ER A
KHERPRELRYHDEER ISR
TFTHEAZEN . REEETEF S &R, LBREN
BRMEEEY.

Lee 3" H BB HE TREELENE -
ZH-2-Te)- B (- T HER) (PEtOz-PCLYKE R . 4§
i B A B 4y PEtOz-PCL 10 mg ¥ F 1 mL PUE ok
WG RIEMAEEE 18 2 mg B, TER
FH#B#EI1Zh, BHSL HZBAKEN 40 b BENHEK
.0 30 min ZHEPEAELM BAKER. RLE
Wi Fl 0.2 pm JERIA. KT, FE. Yokoyama
LR EWE MAREXRORZ _B-FEE
BMERBRFBRSAWZENHEAKER  EHET
KB M2 KRN 5500 B REBFESY
BB R-L- KA H M (PEG-PBLAY K K%
MY T .58 THRE KRN 5500 B 3 M,

A H &Rk AR RFEEE

. A E B P T A O M B3R YRR AR
B, RSB RREN=R. W:-RAZHERL
AN s HEEFHBHEEKZER PEO:-
PCL AR BNt EmEg 4 s TH &
BB v 0 R D R A R R 4% A0 R 9E KPIN 5500 1Y
RZ_FE-REEB R B R YRR B AR
BABUFELEEEFE LR,
2.1.2 Sk B WA TR UGN, 6 HE
WA RBELED Y AKBFERPERO/W ZLH,
ZBRENER . ERERERE L BRAYTE.
Kwon 209 H Kataoka %4 %I H.4k 5
ETHHEZTZ K E (DOX) ) PEO-PBLA F1 B
PEG-PBLA B¢, 5e# DOX it A= 8 P&
SRR H E M. B R PEO-PBLA 3 PEG-
PBLA M KE R FEBIRE SN 0.5 mg/mL KK
A 2 S5 KT AR A B A PR KR L R O/
WA, O/WEHMT 25 CBAMBY FRER
MO =P EEE &N DOX Bk
[N
2.2 SR . EARAYT TRSRELREY

SRR H AT R WA T R S R TR

VERIGEREY LR BRREARE R,
REFRDBIERHEREN TS, LEECEF
RS ERE R A RESEAT ST, R B BRI
oA g s TELL N G R

Yokoyama Z-IH ] P(Asp) 45 £ i 5 4 B8
5 DOX W PB R A R M H & T8AE DOX
i) PEG-P(Asp) B 82 , Nishiyama ZU$| H P(Asp)
B9 38 2 6E 5 41 (CDDP) iy 8 % A B {3 BUR & B
F PEO-b-PCAsp) R A HIH 4 T HE CODP By kB
HRYBR .
3 BRBREROKRBEAENERAE

EminEARYBERBBLEWHEAEFZEFTHY
MR R AR AR R P ET R R &
EBEYAREDYSEREN B RIMEAE.
3.1 #APLHEREGBFRZANNEL . BYS5E
HE B2 EMEEEG BRERE; SEB&N
FEBESHYHEEREN . RARKAZYHET
KBBXE. MNREREFTNFEKERESEYH
BB, —EHYTESEPAE BFERY
B, IRERRPRKEERMNAGYES TER
FHABEEEBNEZET . AR WN-Z AW T+ 8
(D, L-F B PVP-6-PDLLAY R BB L B0 8
BARERTSERAAERNBAGR. TERHTY
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WERWMD,L-HAE) PDLLABAKBEE BIFHE
BN,

Wb BB FEEIFKERBEZANF

EESHPTFRAETHERY K, Yokoyama %1V
BREMAMBEFEM SRR, B DOX 5K
THE-BRALEBR-ERHELESWPEG HP(Asp
(DOX)) I B 5 PEG-6-P (Asp) i 15 e A9 £ %
REH,
3.2 HMEAEMEEFARNER. EKEFBRE—F
HgBERG. BAKERENHN G FRBEREE
Hm.TREHEPAERRSARZ A FRER.R
M PR A I S B SR M JE (CCMC) , (i P IR I B P 72
BR.ETERFEGRAEEmM.

EAERFEKENGEEM ANERES
CMC, Flaff R Es. CMC B FH R REER
FamERLy . HmMANTREGE.

& HARREKE PCL # LB PEtO2-PCL |
BHEFEREED PEO-PCL B, K # R
18.3~23 4 nm, N ENHE.HHE N 0.0~
7.6%  HEMNBEKERFBECPCLEKENHAE
K. Aot RAREELEHERUNFEERR HE
BOREAICO. 1 ¢ 1T~0.2 ¢ 1) (fgREfE™,

4 BEEBYERENESE

BB R TR — RN 5~50 nm, 5§R

M AFEDEREERAENREE—RAT 100
nm), fEE AR E SR B MERD, HRAWE
B ety R e R m T e it e
RMEABL, HMESDRREAGYHEERLEE R
Wk Ba R, — A YEHATIERRBE B E
H DOX BHEH NK911H,
1.1 KOS . BRI B AR RRFENRAR
BERBFMEWHEERKEE TBREA LK
BESN MR, RMURER A HERE T
B 55 B 1 1 o 2 £ 0 R R R B G B R R B
(REO>WRH 5B EEETHEZENRKESY
‘BB HMBRETRE TR HEANEGY
AR PR E S RES AT EMIEE
{ERI. ATTREIR B TR M T e, LER T 454060
MLEERET A, k5t & Wi CMC R1E, KB I
TR, AR AR, BT i
A g EERK, #%F DOX # PEG-PBLA K
EHMDOX FERZiHS 14 fM2h B . EOBIEE
HEB.ATETFIZ R MEATIER 23% . 18%# 3%,
FEAMWLH 2%.0. 5% F 0. 3%,

4.2 BEFRH - EXEOREEGEENRIF
BEE s HEEE",

BB FE M F K KIKE &R ST EHMEEEA
HEGEABEE . GEFAEAN . BEN.2BE
B EEESHEY, Xk AR R &
KBRPEAEROREEYE., BEXEPR RN
CMC fR{E, — &% 10 *~10"7 mol /L, fifi 3t 38 9 Jie
FERBRAREANFBR AL S BAYP
MG KR BE—HEFERWEBEE LB,
BRI ER T E A7 DU A A R BRI
HW7 . EEBRATS FHRE IERFEEFEE
KIBN 9B EN ., XMBEEBER KRB,
L ) 67 384 i T EE i L 5 AR R A5 A Sk A TR O
KU B R,

B RG ERE IR E AR
BRTMBGEA.E CMC U F AR BN, XHUH
A THENBRERNASESORES R ERE
B, BER AR LA ST B 00 45 W A L R B 3R R S R
TESF BRI E .

Barreiro-Iglesias &MV 5% 1 & 5 & W 5
(CPTOMEHF B w-B A AL EY (Pluronic-
PAAREHE M BT . 85 R &G CPT &) Pluronic-
PAARR.ZFALBEFPHAZREPHCPT ERT
10 £ . 76 1 ¥ P A7 2 AT B [B] B REAK
1.3 HARE . RELRWERANAT LR
et b AL R B R B pH BB B TR SC B H
FRm AT . X BT B 4 B R A R AT B R ]
SH E W E AT,

4.3.1 #HahBEtt . ELREYREOE BN E
KA /DR R AL RES 891050 5 & 5 AR
i 80 4 0 3 O VE A AR B M CBD EPR 36D &
Fib g (X B LR R LHAY . Nakanishi %0718
f NK911, E¥ria b 41. 9 nm, R EAF Fi 5, 0 15
FTREARTERBHNEST. 5DOX EHE
FH B NKS11 §E39%) RES 8B 38 EPR % &
E¥mAERBEEHEE, NK11 3 C26 255 8.
MG5076 4R 41 B3 B /9, P388 I 40 B L & Lu-
24 FLRE MX-1 41 A SR M A st AR
FER NK11 A& R DOX A&, i A
NK911 ff) DOX [f1 3% ¥ i % , Mg A 48 AUC B 1L
# Co MM AUC 5238 DOX 251 3.4
f&.36. 4 540 28. 9 fiF.

4.3.2 YEEME.OEENEYAEFYEE
%, WAZRWA oH A W TG FFMH U
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T 9 5 T o R TR A TR 0 0 S R B St
YR BHY R RBPLLELR.

Chung S BE R N-R AL FH B (P1-
PAAm) R4 728 B & F i 7 75 7 38 [ (L.CST, 32
COR A FEAM, BB ER T LCST A R H K G
FREREFTRERTIOMNELS . HETHRSA
DOX MB N-RAEFRREBR-BPREARET B
(PIPAAm-PBMAYE IR, HHREREH.RE
L H BB F LCST B, DOX 4 M PIPAAm-PBMA
RER AR . RN EH R, MEE S T LCST 6,
#4 DOX B PIPAAm-PBMA BHEAA R F MM
AR, B TMEMRAEE AL pH HHEF AR
B, E T AT # AL pH SRR SR B B 5,
Lee 25072 ] F 58 40 41 8% (PolyHis) i) pH &8 7 )
& TRAFM-$Z — 8 (PolyHis-6-PEG B .
4.3.3 EHL M. TR R AR RYKE
) F T —FE AT - B G R
RS EA RS THERES SR
MEERN RS TFHEAR. MY E RbiE
EPHREESN . HTRE-ZERNBIEAR
HHSWESE AWM ESHE R TLHERERE
i BH,

Yamarmoto P o 2 B E-B 2 _8-F (D,
L-FAZHS) (acetal -PEG-PDLLAY e B LB N,
N-—BREZBEBRREKETHNENRELRY
BHR Z2FMREBERRN SRS THERBEE,
REHMEEECEENER Phe) B AR S5
B8 (Tyr-Glu) 138 i 0§ 5 2 8 (Schiff base) B Ak
HEHEABHE S, YRR EMEANRE L, §
15T BA KB BEH R 40 nm, B B AP %8

Lee FHE TR B AHMBEMNT (LA
H4)-F 2. 8 (PolyHis-PEG) i I (L-H, & M)-
B2 _M(PLLA-PEG BB BB R, HAXW
FAEMHETREDOX WESRE . B2%
50~80 nm., 4P LW R A M EEA S| A EF DOX
HOR A B B RE B A S %t B R A
Ad BRI FEMEBRHRLEREN, SBEULR
fis 80 # H, PEtOz-PCL B i B %2 4. PE:Oz-PCL
BRRARBEREN 10 mg/ml A RBEFLEF
M, mME LA S0 EHBIEERTF 0.125 mg/mL
REE M, R B E N 10 mg/mL HEM
k82 8%, KA XTRERZA BAEELEY
PVP-4-PDLLA KR4 I F 5 %% 88 PEO
BB 7t (cremophore EL)HI A AE L. HAT A BE T &7

WHZ.BERAMTELEEE S F51. AALR
gl #A DOX #) PEG-PBLA B¢ Hoiie 85 5
DOX REEHBHH MEEE ME X 23 mg/kg
BHR W C26 NE R ZFELN R E 4 DOX
AT M A 2 U,

5 &ig

ANEFRARMELE G 000 BEMFHE, B
FHMEHAEESE FAREMBERKNESEE.H
I HE e I T 1% 1Y 50~-60 JT R b E 24 b BLFEIG
PRRE FIRG HA 50 & F. EMB L FE PR E
R EMER. I8k BRE. MERNESWERS%
fE RPN TR R EN. MR
£ R W], 0 BT 5 W M TR B 2 4R 5 B ME A 5 BT i
BHY METEEF hEIR. ELES) . ATFH
AEHEMEMBE AR BEARMELYERER
TR ERAER AR ZE SRR R
Jio 3 245 4 W 7R W R [R) TG R O R R Ak 2 R (R
B EHNBASHREHRARHSZ—,

AR R ERE IR EADREHT
LHYE A TR B, K 63 sh 0 ) 52 i
RITMAYBEE—CBRE LMW T 2R
fudy i Hl T EREE L ERERMEGRE
Ve, B A8 2% 0 i 40 BT () (=) B b X 1E R 4
HE 7= Ak B, BOAGE AN BB R B RIS T K L H
MEENHREPEN R RERMK L R TIER
R MEEFUXHAEHE AL, 5 THRT
2 AL ) A IR) £H 480 448 B R feb i 2 B M) A [ et B0
FrEERKAPE R, K% oK e BUR W /T
. MEEGER 57 Sk F M 0T 5K
BEXWEE LKA EERANE., B XT
HBEERUKRRSKERELEATESREER
i MR g EEEAFAREERET
HA MBEALEL B P i 3 MR M Z A RS S
IR REE, ERFLEYBHARL L LHBER
& . B4R EAR . T I RIGIT M 3
HYHMBTERE.

EANHSEXHEHSRENS XA RBE AR
BHmME, PEATEEBEMAFER EHR
EmHi A BRY . EASEEHESE ERAW
B, RECA RS PEEHAMMRT &5
B Y, MEEE B/ KFE. =R
EREnMEFESE. AL RELHARMNEY .1
AR M EEERSNAYNECE, BN
WS R, AU K HITRBR S I T
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