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ABSTRACT Objective: To prepare the folated-decorated poly (B-malic acid)-poly (ethylene glycol) nano-copolymers (abbreviated
as PMLA-PEG-FA) which is to provide a new type of drug carrier for anticancer drug delivery system. Methods: The structure of this
copolymer was confirmed by 1H-HMR. Moreover, the FA conjugation efficiency and FA release property were determined. The cytotox-
icity was assessed by using human hepatocarcinoma SMMC-7721 cells as in vitro cell model. Results: 1. The copolymer was prepared
successfully. 2. In vitro FA release from PMLA-PEG-FA conjugate occurred at a faster rate at acidic pH compared with neutral pH(7.4).
After 6h of incubation at pH 5.5, pH 6.5 and pH7.4 the released free FA was about 88.1%, 85.3% and 41.6% . Conclusion: PM-
LA-PEG-FA nanocopolymer is expected to be used as an intelligent active-targeting drug carrier.
Key words: Poly (B-malic acid); Hydrazone bond; Nanocopolymer; Active targeting; pH response
Chinese Library Classification: R944.2 Document code: A
Article ID: 1673-6273(2012)21-4019-04

1979 1981 Vert  Lenz [poly
(B-malic acid) PMLA] o121
) (3-1s]
o PEG - PEG
o PEG
[2]0 , pH
[16,17]
B3 pH5.0 10 h
(67 11% s
[89] [18]
* 30970788
1988- o Tel:15249203266 E-mail:tyangchun@gmail.com
A 029-84777743 E-mail:hongwuxa@hotmail.com

2012-02-23 2012-03-18



- 4020 - www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.21 JUL.2012
PEG PEG o
PEG o 5:1
B- B- 0
@) 036 g B- B-
- - CHO-PEG-FA 1 1h, 15 pl
pH . 37C 4 4 ml
. 20 ml ( =5:1) 029 ¢g
B- o B- 025¢
/%ﬁiﬁ?ﬁ 10 ml ( )0.1g
™ £ 3 (carboxyl) ‘
Rkt .\ 0.12 g,
(hydrazone bond) . % L =B (PEG) 1.2.2
i (FA) PMLA .,
1 - - 123 - CHO-PEG-FA 198
Fig.1 The model of PMLA-PEG-FA mg 600 mg - . 40 ml
DMSO 261 mg EDC-HCI 36.6 mg DMAP DMSO
1 24 h, DMSO
1.1 o
L- . - i T 1.2.4 (PMLA-NH2) 80 mg
EDC-HCI N- NHS N N- PMLA 88 mg NHS 20 ml DMF 5 min,
DMAP Sigma  Acros 192 mg EDC- HCI 2h. 2h
a- - Iml5% B
HO-PEG-CHO °
1.2.5 - - PMLA-PEG-FA
Mapada Uv-1100 6 mg PMLA-NH2 126 mg CHO-PEG-FA 20 ml DMF
Vir-Tis SP TechCare DF- 17 mg EDC-HCI 24 h,
Avance
DMX500 Bruke o °
1.2 1.2.6 - - PMLA-PEG-FA
12.1 (00] (1) 10 g L- PMLA °
426g 160 ml2 M IH-NMR PMLA CHO-PEG-FA . PMLA-PEG-FA o
1h 6.12 ¢ 20 ml 1.2.7 PMLA-PEG-FA 20 mg
30 min . 30 PMLA-PEG-FA pH 556574
min,, 100 ml 37C o
) 3ml °
5 80°C 280 nm N
.(2) 1.2.8 PMLA-PEG-FA SM-
10g 20 ml CC-7721 I1x 10%ml 96
10 ml 90 min., 100 pl 1 mg/ml-20 mg/ml
. 3)B- PMLA-PEG-FA 3 o
B- 10g 20ml  48h MTT 5 mg/ml 4h 150
45°C 6.0¢g wl DMSO 10min 490 nm oD
lh . . 20 % =[( oD - oD )/
ml 20 ml OD  ]x 100% .
A 1.2.9 * (xt s)
5 M pH7.5. SPSS13.0 t - PMLA-PEG-FA
20 ml 45C 4h pH7.5, «=0.05,P<0.05
5 ., PMLA-PEG-FA
s 5% °



www.shengwuyixue.com

Progress in Modern Biomedicine VolL12 NO.21 JUL.2012

- 4021 -

2.1 (PMLA) - - PMLA-
PEG-FA
PMLA  PMLA-PEG-FA o
(CHO-PEG)
o
0
9.31 %, 2,
COH CoH
+ o
NH,CH NaBr, H Brcrli THF, TFAA Brcr—‘cfff\o
CHy NaNO,, 0°C CHy HyC —C\\/
<}
COH CoH
CsH5OH
45T, 12h
CO5CHCaHs ?O;CH;CEHs <‘:07H
CH,Cl
<‘.‘H—O 5Cly o . By
H7.5,45°C, 12h
CH,~C=0 P e C\H2
COH CO,CH,CgH5
Elk-3il
{ofc\—CHq—CH}n il %o—Cch:H;fco%
o CO,CH,CqHs (‘ZOOH "
PMLA

Ho
oH N NH,
— Y =N
o o
Hok\/OﬁCHZCHZOCHZCHo . >_©7NH/1N
N
Ho

HO-PEG-CHO ° FA

EDC-HCI
DMAP

o
o Q
OHCHZCOHZCHZC* \/‘>EO*C

N
HO:

o

HO,
N
Dlli/: ¢
fo) =N
H

CHO-PEG-FA

EDC-HCI
Jo—ch—cr-co} + HamHy o ——— . fo—cH-cr-cot
| n NHS/DMF | n
COOH <‘: {e]
HN-NH,
PMLA
PMLA-NH,
HO,
7\
%o 2 ” _ )N,
OHCH,COM,CH,C ho-C& N

+07<‘:H—CHTco+ +
n o]
“::0 HO

HN-NH, o
PMLA-NH, CHO-PEG-FA
— CH—CH,- HO
+O il:!OCHz CO+" )y N>7
EDC-HCI B o Q N Y—NH,
. HN*N:CH;COH;CHZC/(/ /ﬁﬁO*C o /\<_ =N
: O
“““ NH
HO
<}
PMLA-PEG-FA
2 PMLA PMLA-PEG-FA

Fig.2 Synthesis scheme of PMLA and PMLA-PEG-FA
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Fig.4 Cumulative release profile of FA at different pH value
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