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&4 MPEG-b-PMOEEP , 3£ 55 T % ik B R & 4 %t B /K VAL 7 25 4 5 A2 BE (PTX) (W358 351 L MPEG 5]
RN S R W8 R AR AR R, T 1 T TR B R T AR 2 F AU 2 AR -1,3,2- U B 2R IR e (MOEEP) 3E A FF
WRERIFT —RIIPIIRBER G Y, B S & 615 (GPC) AU BE L iR 3% (NMR) X R & W &5 #1717
FAE. Wi BER AW T FE /K o A 38 i L MPEG 5% PMOEEP Sy 4% (4 3R & 9 i AROIR 45 74, IF 3 5 S8 A2 W 1
K HR R i TR 5T 4 SR R A R BRI S R A 1 AL LR B % VIR G, B PMOEEP £ B K JE 1) 3
JnFN MPEG 5 B A< B (9 BEAIG , S8 A2 BEAE /K v B0 V4 A J3E 8 00 5 58 A2 T /K b 1) 078 A 3 0 T R 5 D VA B 1 385
T3, L5 569 1 i sl A i B2 AH OG22 28 ik BE 3R & 1) BE B 192 — TR I Ak B i, EL X FLAR e 40 i MCF-7
WA I A0 T, 8 A ) T R A R R 9 AR AR A . 5 LRI B, 28 MPEG-b-PMOEEP 3434 (1) 55 42 i i
I8 R 1) % A3 Ji 200 B T T, I B K S T ik B R W ELAE BV R A BT R 2 W AR Y R A

KB RUERER, MBERAY, B2, WMEER, KR

SRS — Fh i B0 S AU 25 W, 1 I R
B T 2 AR BT L4 B9 S (5L
FRAE Al /I AT S 3 9 A G 1 R B TG PR
Sk B b 45 SR L TSR —
A VE 25990 , I DR I e P ) 45 A2 12 1 300 R 3 4
T BRI 2 BE (12 1, V/V) HEAT 30, 1 5 Bk
Vi 2% ) R 2 5 0™ R 1 A RN, R AR
SR B EEESED E, & R TR S
EORETEY B S S A

TG S5 i B W K A T TR AT A T R
HA 30K 52 2 R K B S50 00 B4 4 e o, O it
B KA 5 A P 25 40 4 T ) B K A A T 3
2/ TN S RS I &2k LU ESE A ]
SRR 3 A 5 026 A R R A G 7 I 1R
B - TR Z, i (Pluronic®) J&
— AN MR BT, FG A TR v B T I A
XTBK 23 B K 259045 T B A 52 BV 25 1)
f3haE" " . SR T, Pluronic® A8 1] B fif , EL XS HL 14
HA —E WM. A SO T AR 2
(MPEG) il 5 (2-H & 3 2 5 W 2 % B iR 1% )
(PMOEEP) i) W5 % Bt 22 5 %) MPEG-b-PMOEEP,

A MPEG %K fix B FlIAR X B 7K (1) PMOEEP i Bz,
FFSEAZBEA A WO BB R B 7 R T 2R
LB — R AT AR YA P BB T SR
PR R s 2 — b H AT R 1 A R 2 e A T A 4 A
PIRERL, )32 N T 245 1 A0 R DY 0 A e A TR
SR IRAT, R T RIS

AR SCAE W TR WG (4 n] 128 3R 5 19 HE Ay b, B3t
I& W T %3] MPEG-b-PMOEEP % Bt 3L 5 ¥y, ik
W TIZREY W T RZRER R, F R TR
B LB e B ST S I 0 T BOR (R
Rl S W5 1 3R W0 B I A P E 2 ML K - F) A2
P RR AR Lo B 3G 2R ) T AL I BN U HE 9 1

1 XEEH
L1 X7

MR MOEEP f 38 1 2 i #¢ 36 19 07 ik &
WAL 2, B (MPEG, M, = 750 ,2000 .
5000, Aldrich) F FE 28 9 B K, 0 48 )5 2 .
SEETR B ([ 25 4 Ak 2% R A BR 2 /)
TSRS 2 Wk, O 2R R gk, & 152C
(20 ~ 40 Pa) W1 5> FF B & = N VY & 0k iR
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(THF) 5 %0085 113, 15 0 40 8 G 4 D 44, il
PRI 2% 18 2l fk. 5 A2 B (PTX, Sigma-Aldrich 2%
Fl) WERR MR (1 5, Sigma-Aldrich 722 &) |1
i (MTT, Sigma-Aldrich 22 &) (6 (4 R A 7))
B oA U B A 3R] B A
1.2 B &4 MPEG-b-PMOEEP W&

1T A b ) 86 B R i A — R L 1 B9
MPEG F1 MOEEP HL{k SR J5 i A THF fifi 22 %5 fift.
IZIR & W AE 25°C B A il 30 min, % MPEG A0l
Sn(Oct), BEJR L 22 LAY EL BB A Sn(Oct), , JF R
A BN — 2 W8], 4 3R A BN oK e R 2%
1k, # 4R 5T 0°C R ULIE T £ Bk A B A 3R 5 0
M2/, v/V) vk, R T TR EREY.
1.3 REWMWRIE

# A Bruker AV300 NMR i 47 4% % 3L 4 Ik 1%
S H , LUTRARC S (CDCLL) A5 g 56, Herp &5 g i
HERELE A bR 5™ P-NMR 43 7 LA 85% B i o 41 .
REWW o3 1 8 57 500 A HBE B i 1
(GPC) 43-¥7,GPC R4 Waters 1515 Z2 1 Waters
2414 BURYIr OGS 22800 &% 20 A, & B IR 1) Waters
Styragel® /435 ( HR4 .HR2 .HR1 .HRO. 5) ; ¥ il
PIF AR s 0 A 0 % i RE 32 AE 40°C, LU S 05 (HPLC
%%, Baker A H)) K P A M, WH N 1 mL min ", LA
HOPHUR AR O (Waters A6 ME Wbt REW
454104 MPEG,-b-PMOEEP |, Horb v,y 43 i fX,
FAUNL itk BLHY 2R G (DP).
L4 IeFRRRLKE(CMC)HIME

K — %€ 5 BE Y Y IR VRN 22 S5, TN IR
FARE 05 R, DR R e W RS
WA 22 55 00, I5C B — 2R 9 A e B B % (0. 1 mg
mL™' % 10 mg mL "), ¢ #0950, 6 ol
L RIS 8 5% 6 43 60k JE 3T (RF-5301PC,
A ] A HAE 300 ~ 360 nm (93 Kk G, K
WK A 373 nm.
L5 EEMERNEZHNE

RA W o kL AR S 43 A ff A Malvern
Zetasizer Nanao ZS90 ( B /R 3L/ ) sh 24506 H 5T Y
W 5E I3 i fdE ] He-Ne 306 (633 nm) , A 55 £
90°. FT A KE & ¥ A Milli-Q ( Millipore 2% &) 7K &
fift, I 28 0.45 pm f5 5 38 s MKW JE O 20 mg
mL™", I & JE Bk 25°C, ¥ #E | Malvern
Dispersion Technology Software 4. 20 43#7.

1.6 REVMKRREHUR

A Hitachi model H-800( H 57/ 7] ) 1% 9 By
F G (TEM) W55 G W IR 19 45, 3 v,
FE R 200 kV. H AR AER W HC 2 mg mL ™"
VO AE B A B 1 230 H AR R 0 RER AR
i
1.7 EMEREMDH

FH 5 B8O 8,385 (HPLC) 43 85 J7 % A6 I 4 W
H S AZBE Y MR . HPLC 43 BT & 48 % Waters 1525
2L Waters 2487 2 /MKz I 2% . 1500 £ 1) A L 46 A
Waters Symmetry C18 JZ AHAE; LA & - K (1/1,
V/V) Rt sh AL, ik 1.0 mL min ™", 3 8h AR
JE 2R 30°C . S8 A I #4890 9% K 15 Ol 227 nm,
FH Breeze ¥ 43 Hr 45 4L
1.8 EMEWIER

BREWH T A7, 0T 5 82N B W
BA W R R G AEWUE T B L R mE Rl 78
60°C F i & 15 min J5 I8 B8 #h 2% vb 2 B4R K
(PBS,0.01 mol/L, pH 7.4) K4k, B FE 3 h,
VW 0,45 pum (19 B3 8 B 25 30 25 1 SR AZ 1. Oy
K AZ B R R E G K (121, V/V) 4 bk
VR REZ 0.1 mg mL™" KSR A W SRR IR, 4R
J F HPLC 437 55 42 B 00 v B
1.9 RBREVHERMERE

FE37°C .pH 8.8 T, M RAW (10 g L™") 1
Tris 2% P (& 10 mmol/L [ 404655 him A 1
IR PG A (1.8 units L™") . 78 % & B9 B ] B
BT A3 WK, 4 TR B REE T 7, 3
U8, L 9 R B TS NMR #E 47 4347
1.10 B HEMHR

FH MTT 353574 5 & 0 0 28 0 AH 25 1 R A2
B FL R 95 40 i MCF-7 B9 28 05 4F . 76 96 fL AR
£ fL Fh 10000 4~ MCF-7 40 1, fin A 100 wlL &
10% Jif 45 13 ( Invitrogen 2\ W) B 1640 15 35 5L
(Invitrogen 2 &) ) , 7E 37°C, CO, e EE Ry 5% ) B
FAAT G IR 24 h, KBRIGFREE SR A 100 pL
BE W sk e MR &, DL b S R
(SDS) ¥ W Vs T — Y S AR 114) 8 A2 e s Yl o R
Y M AR L5 SR 72 h JFAE R AL AN A MTT(25 plL,
5 mg mL™'PBS #5k) , 1555 2 h, SR )5 A 100 pL
20 2 A L, B R . AR X ( Bio-Rad 680,
AR | FE 570 nm R0 H G S 5% 5 R AT A
VL ORI UREER R TNV | o 2
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ZHT BTS2 B, LA S o R A 4 A S A Ak 51
X R P TG IR R IR IR R & BA TR G
AUARRAE , % R G Jr k] LIS 2 3 74 il 4% 7
RO XA R BR R A IR 1 B
i b, 3 AT LB A R [ 4> 7 & B MPEG (M, =

o_ O
~ 0] D)
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Scheme 1

AR FiT GPC Xk B 4 0 9 4% 7 1 4% 7 it
YRR AT M. 1 S LR GPC R I, FB]
%) MPEG (M, = 2000) A Lt , 8 &4 19 5> 742k 43
K H BRI 5.

MPEG,5-b-PMOEEP;,

16 18 20 22 24 26 28
Elution volume (mL)
Fig. 1 Comparison of GPC spectra of MPEG,;-b-

PMOEEP;, and MPEG,;

Kl 2 % H T LI MPEG,,-b-PMOEEP,, Jyft 3 11
B R AP NMR 25588 "H-NMR (& 2 (a)) 1,
R AE 4. 27 BT 717 5 0 I8 T R ok W2 e &=
HEM. O HEFER LT (A) s AL~ i B8 7k 6 =4.20 1Y

Sn(Oct),

750,2000,5000) 2y 51 % 551, LA 57 5 1 7 #5 O i 1k
7,51 % MOEEP [JT 35 45, 415 T i B R &
¥) MPEG-b-PMOEEP (75 & [ 1) . 84 )% 7E THF
R BEAT , e rp S o R I B 1) 3R 2 51 5 (MPEG
st ¥ ) BBE R B A 12, 3 5 A8 MPEG I
MOEEP #5083 il 1 B A A R 2 i) — & 51
ik BER AW, IF A GPC Al NMR Xt ik B2 2R & 9
PEAT T RAL.

Synthesis pathway of MPEG-b-PMOEEP block copolymers

T A5 5 A VR 1 R A T T 00 5 - ) I PR L ) T
E5(B) LA B TE 6 =3. 58 WY i T-15 5 15 5
T SR Tl 12 5 ) 5 0 I 1 S R 38 1 ST HR RS ) o 1
E5(C) LA B TE 6 =3. 63 WY T-15 5 15 5
F MPEG E4E 1 E M 7155 (D) s fh2E
FoTE 3.35 [T {5 5 W U T 1 5% % 1 1 ) 3k 1
3L (E) DL K& MPEG i B3 (F) /& s 1 B 8
=3.76 (W5 {7 5 W5 2 3R W 2 IR o R R I HH
f4 5 F 06 (1) . "H-NMR §3% &1 9 25 S 0F 0 3R & 9 45
A 1) TE A 1 SR R R 1 3R & B nT JE A D0 Y AR
SYTEFLA A (B W B4 AR I 2(b) g
C-NMR Z5 R FFEIER TR A WEM N EftE, B
R4 5 9 J& 4 P& P 7k, P-NMR 45 5 8 R 6 =
= 5. 304b 14 55 W WA I aE A e B SR S W Y Ak 2 4
¥, 10— 4. 10 (4 55 W2 W 04 ] G J& PMOEEP 4% i &
BT R T4 S

P21 L5 TiE T H-NMR 32 15 3] % 0K 5] 40
BB R AW 4y T &, L K GPC 4y BT 1 45
.25 AWM BUE I AE 1.20 ~ 1.30 £ 45.
PMOEEP /)& & Hon 5 MRt L A -8, X 5
ZHT AR O 2 R — 3

Table 1 Composition of MPEG-6-PMOEEP copolymers

M, of Feed ratio of
Polymer code DP of MOEEP" M,/M M’
MPEG block OH to MOEEP

MPEG,, -b-PMOEEP,, 750 1:30 26 1.19 5500
MPEG,, -b-PMOEEP,, 750 1:90 86 1. 16 15700
MPEG ,5-b-PMOEEP,, 2000 1:30 24 1.31 6400
MPEG,;-b-PMOEEP;, 2000 1:50 51 1.28 11300
MPEG 5 -b-PMOEEP, 2000 1:90 68 1.29 13500
MPEG, ,,-b-PMOEEP,, 5000 1:30 23 1.20 9200

* Determined by GPC; "Determined by NMR
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Fig. 2 '"H-NMR (a), “C-NMR (b) and *P-NMR (¢)
spectra of MPEG ,-b-PMOEEPg, in CDCl,4

2.2 HBREAEYHKRL

S Z i B 5 2 WIS Ry £ AR Y SR B R
B B A — 8 K P, T R G W ISR 2R K
EH T2 Es 7" AR SCA R BER A
MPEG-b-PMOEEP E A R 4 1Y /K i P, {5 A7 Xt T
MPEG 1ifii &, PMOEEP T fi & /K, MPEG-b-
PMOEEP I #:% F 7K v] G8J% i AR AL 25 4. 3R A1
Ve FE S 8RB 2 T i B R B W) MPEG,,-b-
PMOEEP,, i) CMC, 18 3 (a) fi7s. i R EW 0
TR B I SR R AR R A AL, R WTEE N

IRERBEHEA T A X B 7K B9 858, DT IE BH AT RE B
BT AR Z5 K, FF BT EZ R AW CMC {E
J90.758 ¢ L' gk— 1 5 TEM W83 W 1% 5
BWEK A BT BRIE 450 (& 3 (b)), Hoki
#2972 100 nm. [ 3(c) Nk B R A Y) MPEG,,-b-
PMOEEP, 7E D,0 fi ' H-NMR , il i C D Wi f1
Sy AL A (B B AL PMOEEP 4% B (1) i
FE2 98 59 60. 5% ,FH] PMOEEP 7£ 7K 2 31 —
FE I B KM (3 H A Bz ol 7 2 BRI, 2% B0 3R 0
2 T e B o 115 5 o B ) il 553
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Fig. 3 (a) Intensity ratio plots of I33;/l;¢ versus
concentration of MPEG,;-b-PMOEEP. ; (b) TEM image
of MPEG,;-b-PMOEEPg, micelles in water; (c¢) "H-

NMR spectrum of MPEG ,-b-PMOEEPy, in D,0

2.3 EMERER

S R — R B K M I BURE 2, e K
O AR, (90 0.3 pg mL ™) U FEIESE T
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MPEG-b-PMOEEP ] LU 1 A% 76 25 ¥4 15 o 11 5 ik
b, FeAT#E— 2P 58 MPEG-b-PMOEEP X} 45 42 i
FEIK T BV VR L. AR 98 B W A X 2R A2 B
R S e 1 S 3 v, SR A I R BE B T 2 R
20 mg mL~" i A2 B PTG A i 1 mg mL
e 4 s e R G AR R A B K
TRV A R S B R B R T 2 1000 % JF
H EHEENSREW R m KRB RE B
WYIRR HiE PMOEEP 7Eiik Bt R & ¥y h & 1t 1y
FEIN, S AZ B0 3G VS OR B R R (B 4 (a) ), 3X
ARV B T AH X B K 19 PMOEEP 55 48 42 B 1) 5
JKAH B AR FH B PMOEEP 7 i Bt 5 & 4 vh & it 1Y
PN SR A B, G Wb MPEG 19 % HE 1Y
B, X502 B (0 B VA ROR B E FRIR (& 4(b) ).

T3 —J7 L it B A W 0 W R R 5 S I 1 Y
VERCRA B, LE PR 1 mg mLT A
WA SV BE G 0. 1 mg mL™" %] 20 mg mL ™'
(1) MPEG ,-b-PMOEEP th | 25 R W B & 51
VA B (R 1IN, 28 K2 T 1 VS A P UL A L1 A, e s
AR 3 A Be, g 4 (o) B, RE Wk E
X SR T 1 v R ) S T 5 RS W S SR Ak
HRAWVELER. YREYHE T T 10 mg mL ™'
B, an 3 (b) fif s, % W E & T MPEG,,-b-
PMOEEP ) CMC, 5 & ¥y J5e o) MUK A5 il 4 H vk
JEE 0 1IN SE — 25 BN, R, SR RS I I A P 0
— IR Y R Wk AR T I B ROk BRI
B K P 25 W AT A — s AR T A AR, 3 T R 5 B K
PEZG WG T RA MR A

T B2 TR IR G I R AL S
T AR AL, FRATT X SR A 384 1 58 A2 BT I R AR 1Y
AEHEAT THESE, 3 2 ST 6 B IR A Wi Y
RLAR RLAR 23 A B 508 oAk v B2 ik B 2R G W) A
XA EIK, CMC AR # K, #B7E 1 mg mL ™" 22 47,
HKfi MPEG () Eb 5] (4 3% fin ifif 38 K. (45 7 B
J&, MPEG,,-b-PMOEEP,, . MPEG,,-b-PMOEEP.,
MPEG, ,,-b-PMOEEP,, 75 3 Ji ¢ i i Holr 72 43 7 %
PR W2 06, HL o — 4104 K F 100 nm, 5 — 4 i
1E 10 nm 7247, X 5 3R W 7E 5 G W v i b A 8 o)
AW LA 0 e O AR, A — 3B o
B R DLy B 8 A A i A gt
A B H] 10 nm A2 A5 () BURL. 10724 MPEG 43
F-E 35k 2000 B, PMOEEP 1) 58 4 B #8605 30 1
ORI AR 3G K. A S, 4 PMOEEP 3R 4 B [ 4 7F
25 LA ik BER B W R R A2 BEE MPEG 4y
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Fig. 4 Effect of polymer composition on the solubility of PTX:
(a) the effect of PMOEEP chain length (M, of MPEG block
was 2000 Da); (b) the effect of MPEG chain length ( the
length of PMOEEP block are roughly the same, which contains
23 to 26 repeated units) and (c) the effect of the concentration

of MPEG,,-b-PMOEEP,,

T HE B3 A0 ek /N, MPEG 431 & B 388 in ol fig
F( PMOEEP R4 sk /I , W T 18 28 5 W) i o 4
TRl AR AL 3 A2 B 5 IR S W UKL B KL A2 BR
MPEG,;-b-PMOEEP #NERA Fr B in.
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Table 2 Effect of polymer composition on the size and size distribution (PDI) of nanoparticles
Particle size® Particle size” Particle size® Particle size” CMC
Polymer code PDI PDI
(without PTX, nm) (without PTX, nm) (with PTX, nm) (with PTX, nm) (without PTX, g/L)
MPEG,;-b-PMOEEP,, 136. 48 68. 1 0.25 145. 00 78.8 0.17 0.94
MPEG ; -b-PMOEEP, 166. 00 106 0.15 177.39 122 0.25 0.76
MPEG,;-b-PMOEEP,, 130. 81" 5.61 0.41 143.00 " 18.2 0.47 1. 14
MPEG,; -b-PMOEEP, 140. 90 * 7.53 0.37 154.96* 28.2 0.54 1.06
MPEG,;-b-PMOEEP ¢ 173. 00 122 0.33 155. 40 78.8 0.20 0.99
MPEG;-b-PMOEEP,, 127.32 * 5.61 0.45 144.88 " 9.83 0.85 1.23
* Intensity statistics; " Number statistics; * Double peak
2.4 RBREYVHBERIER S5 6 (b) Fras. 5 ¥ i f£ DMSO #) PTX #H

DATE BRI 2 W], 1 20 il R — T T B i 1L 2R
T TR T A 7K T8 VR A WA e TR R R R il
Je— ML R SNV i, 7T 5 fifk 22 b 4 R it A A £ 10k
PR L , A FH 49 5l pH Y 8.8'7 L [ 5 A2 1
TUWETR M MHiEfL 5 & 4 MPEG,,-b-PMOEEP [
fife A [e) B i) 7= 497 (%9 " H-NMR 36 [ B 25 o fift i i)
MIE K, A X5 T MPEG 8§ Bt % it 755 (D),
PMOEEP £ B (1 it 715 5 (A \BC.E) ({58 £ &
W AR, 0 P SRl TR TG A 1R DR R TR R M A IR
fift, UE W] T SR A I 114 22 ) T e fi

F DD O AA .
\O(/\/O')\_(\i/o\/\o%y E+F
N0
B E Ag Pe
Oh
6h AV )L\ A

30h

56 54 52 50 48 46 44 42 40 3.8 3.6 34 3.2 3.0
o

42 h A

Fig. 5 'H-NMR spectra of the degraded products of MPEG ;-

b-PMOEEP (CDCl, )

2.5 HEBFHEMNHR
FIH MTT % 3F 45 T MPEG-b-PMOEEP % B
A 0T MR A0 MCF-7 A 351k, 45 sl 6
(a) fir7R. BN 24 3R & W) W BE v ik 10 mg mL ™'},
5 BER 4 MPEG, ,-b-PMOEEP,, fil MPEG ;-b-
PMOEEP,, 3t 8% 3¢ (1) MCF-7 48 g i 17 % 3 45 78
100% 7247 , 4R 10 5 SDS 3k 3% (i MCF-7 40 Jfd 7%
JIBE SDS ¥ B 1 3 I 2 R BEAR, U R G A &
XF MCF-7 241 [ V52 A5 200 Jf 35

PE—2EF| H MTT 4 58 4 MPEG-b-PMOEEP
VS Y5 R2 BT LB g A0 I MCF-7 f) R A R

Ho , 75 B B T 2558 4 1) MPEG, ,-b-PMOEEP,
MPEG,,-b-PMOEEP, 1/ 1y PTX 1 [ % 7 & F %
MCF-7 (2 3 R0 0047, 9 00 2 1k 3R 4 W i i

) 58 A2 B AT SR LA AR e | B 88 1%
140
120
) 100
&5
Z 80t
z
T 60f ~3-MPEG 33-b-PMOEEP,;
= —O0-MPEG,,,-b-PMOEEP,,
O 40} -A-SDS
20
a
0 1 1 | 1 1
1073 1072 107! 100 10!
Concentration (mg mL™")
140
—— MPEG 33-b-PMOEEP,; with PTX
120 -0— MPEG 4-b-PMOEEP,, with PTX
-~ PTX in DMSO
~ 100
S5 ;
E\, 80 (4,
z
<
=60
=
© 40
20
b
0 Lu Lol Ll Lol Ll
107 1072 107! 100 10!
Concentration of PTX (ug mL_l)
Fig. 6 (a) The relative cytotoxicity of MPEG, ;-b-

PMOEEP,, , MPEG,;-b-PMOEEP,, and SDS to MCF-7 cells;

(b) The cytotoxicity of PTX dissolved in DMSO and solubilized
PTX with MPEG,,;-b-PMOEEP,; and MPEG,;-b-PMOEEP,, to
MCF-7 cells

3 #ig

AICLL MPEG 951 % 3, 533 BRIV 8 4 fiE 1k



8 AP Ae 4 IR 2 - SR W R I X B

R B

£ 5P B D T Kok 5 A s 0 A P BT 5T 859

FRXE TG R AR B R T LR MOEEP 47T 38R &
T2 R 51 i Bt R & ¥ MPEG-b-PMOEEP, Jf #| H]
BEIE B 125 1015 MR 1 L IR 338 0 3R 6 W) B0 2 4 st
117 AL i BER A W) MPEG-b-PMOEEP 1 2 1%
TOKEN A A= A 428 L PMOEEP 1 B K N
*Z MPEG 38K 52 )2 1) R A W R, IF e . 3%

O 0 N N AW N =

L T N T N S S O
B W PR = O O ©® N9 & N kR W N = O

SR EAE KU T B L mT Ol 52 WA K

HR R P AR B R 1000 A5 Ze A, LS A I A9 3 18 2
%%%A%E’Jéﬂﬁkﬁﬁkf SR G, U B

2R G WGV ) A2 B X MCF-T 40 g B AT AR
Eﬁ’aﬂﬁ%‘ﬂ%ﬁﬁﬁ,‘—3%%‘5@%%@%&7@@3@8%&%
Hb % F 5 ik BE R G Wik BAT KA 0 A W nT E fig
PR A Yy AR 251k, R W] MPEG-b-PMOEEP {05 %
2 B 1A 18 18 70 AT AR e 14 1O FH T %
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SYNTHESIS AND PROPERTIES OF DIBLOCK COPOLYMERS OF
POLY(ETHYLENE GLYCOL) AND POLY (2-METHOXYETHYL
ETHYLENE PHOSPHATE) FOR ENHANCED PACLITAXEL SOLUBILITY

XIONG Menghua', TANG Lingyan®, WANG Jun®
(" Department of Polymer Science and Engineering

* School of Life Sciences, University of Science and Technology of China, Hefei 230027)

Abstract A series of block copolymers of methoxy poly (ethylene glycol) and poly (2-methoxyethyl ethylene
phosphate) ( MPEG-b-PMOEEP) were synthesized using methoxy poly ( ethylene glycol) ( MPEG) as the
initiator and tin (II) 2-ethylhexanoate as the catalyst. The polymers were characterized by gel permeation
chromatograph ( GPC) and nuclear magnetic resonance ( NMR). After dissolved in water directly, the block
polymers self-assembled into polymeric micelles with PMOEEP as the hydrophobic core and MPEG as the
hydrophilic shell. They were used for hydrophobic anticancer drug paclitaxel ( PTX) solubilization. It was found
that the solubility of PTX in aqueous solutions was greatly enhanced after addition of the polymers, and was
significantly affected by polymer composition and concentrations. Increasing weight ratio of PMOEEP block of
the polymer resulted in enhanced PTX solubility ,and PTX solubility was increased with the increase of polymer
concentration that was correlative to the micellization process of the block polymer in aqueous solutions. The
polymers were proved to be biodegradable and biocompatible. 'H-NMR spectra were used to demonstrate the
degradability of PMOEEP by phosphodiesterase (1). MTT assay revealed these block copolymers were nontoxic
to breast cancer cells MCF-7 up to a concentration of 10 mg mL ™', while the activity of PTX solubilized by
MPEG-b-PMOEEP polymer against MCF-7 cells was comparable to free PTX dissolved in dimethyl sulfone,
indicating these polymers are potential materials for enhanced PTX solubility.

Keywords Polyphosphate, Block polymer, Paclitaxel, Solubilization, Micelle



