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Preparation Characteristic and Anti — tumor Activity Evaluation of Novel Curcumin Nanoparticle ir vitro Chen Xiaohui Jiang Fusheng
Ma Zhelong Yu Tingting Jin Bo Xu Xiuling Shi Ningchuan Ding Zhishan. The Second Hospital of HangZhou Zhejiang 310053 China

Abstract Objective To prepare high Drug — loading curcumiin nanoparticles and evaluate its stability and anti — cancer activity
in vitro. Methods Curcumin ( Cur) was chemical modified by oleic acid ( OA) to obtain conjugate Cur — OA,. Modified solvent evapo—
ration method was used to prepare mPEG — PLGA nanoparticles containing Cur — OA,( mPEG - PLGA - Cur - OA, PPCO) . Orthogonal
test was adopted to optimize the preparation method with drug loading ( DL) and entrapment efficiency ( EN) as index. Then three batches
of nanoparticles were prepared according the optimized method and the zeta potential particle size and morphology of the drug — loaded
nanoparticles were analyzed by dynamic light scattering particle size analyzer ( DLS) and transmission electron microscopy ( TEM) . Final—
ly the stability and anti — tumor activity of the PPCO in vitro were evaluated by hydrolysis method and MTT assay respectively. Results
Orthogonal test indicated that the influencing factor of EN was: the amount of the organic and aqueous ( B) > ultrasonic time ( C) > drug
and material ratio ( A) ; and the influencing factor of DL was: the amount of the organic and aqueous ( B) > drug and material ratio ( A)
> ultrasonic time ( C) . The PPCO was prepared by optimized method. DLS and TEM revealed that the nanoparticle was rounded and sin—
gle distributed with drug loading (24.870 £0.029) % entrapment efficiency ( 81.250 £0. 101) % zeta potential ( =23.9 £1.6) mV
and average particle size (235.0 £25.8) nm. PPCO was unstable in 4h and 20% loaded drug was degradated but it became very stable
in the following 70h under 37°C in water. Eventually MTT confirmed PPCO still with great inhibition effect on HepG2 cell lines with
IC5, =40. 61 wmol /L lower than that of curcumin ( 15. 76pumol/L) . Conclusion PPCO nanoparticles had even spherical form high
drug — loading good stability and great anti — tumor activity in viiro.

Key words Curcumin; Oleic Acid; mPEG — PLGA; Nanoparticles; Anti — cancer

( curcumal) .
6
1
> - ( mPEG -
. o PLGA) .
. . mPEG - PLGA “
3 ”
mPEG - PLGA
3 4
° 7~9
5
1. : ( Sigma )
mPEG - PLGA mPEG 2kDa mPEG 4%
o 20 90 LA/GA( 55:45) ; -9 -
() ( )i N N

43 .



J Med Res Jun 2012 Vol. 41 No.6

(DCC )14 -

( DMAP ): H(
) . UV = vis3000
( );

( IKA  );R206D (
) ; Bruker - AVANCE [l[ 500
( Bruker ) ; 90Plus

( ) ; Tecnai G2 F30 S — Twin
( Philips—FEI ).

2. (1) Curcumin — ( Oleic
Acid), Cur - ( OA), 690. 05mg
(2. 443mmol) ( Cur)
300mg( 0. 8144mmol) CH,Cl,

CH,Cl, DCC
DMAP( 355. 78mg 2. 443mmol)
30min
-20°C o

(505. 05mg 2. 443mmol)
CH,CL, .
(25°C ) o
(1.348g) . 120
- (7:0.3)
L TIC
7:0.5. 6:0.5) . (2)
Cur—(OA), D
) : CDCl,
Bruker — AVANCE [l[500
o (3)Cur—(0A), :
o Cur - ( 0A),
mPEG - PLGA

(25%C) 30min. 35%C

:(@DCur - ( 0A),
4. Smg ( 98%
) 10. Oml o (20.30.
40.50.60.70) ul 1ml. -
;@

(5) .

~ o

Iml 15000r/min<4°C 30min
2.5ml o

(%) =( -
) =+ x 100% ;

) + x 100% - ( 6) zela
1ml
- (7)
1%
- (8) :
(2.0mg 300l
DMSO 20ml )
37C o Iml
72h o - (9)
MTT 1) HepG,
: HepG, 10% RPMI - 1640
37°C 5% CO, o
MTT :
4x10° /
100l 96 24h . 2)
MTT 1Cy: @
S5ml 15000r/min 4°C 30min.
D - Hanks 1ml.
° DMSO 10mg/ml 12000r/min
10min o 500! D — Hanks 1.
Sml 15pl D - Hanks
Iml ; @QMTT 9
o 5.10.15.20.25ul 5

11.81. 24.13. 36. 10. 48.32.
59. 07 wmol /L.

6 RPMI1640 200l
CO, 44h 20pl
0.5% MTT 4h,
150l DMSO 15min
o 570nm
(A) o
(%) =( A -
A )=+ A x100% o
1
A / (m/m) B / (v/v) C ( min)
1 1/4 10/10 0
2 2/4 10/20 1
3 3/4 10/40 4
1. Cur-(04A), (1)
1. ( OA)



2012 6 41 6
210nm 300nm o o
o 424 nm B> C > A
o 4 2 2 4 °
10nm Cur o
- 0A, 2 3 3 2 o N
10nm 2. 3,
Cur - ( OA) ,. 3 .
20nm 400nmo A3B2C1 o
Cur
P-1 Cur 2 (n=3)
o A B C D( ) (%)
. (2) 1 1 1 1 1 2.6
2 1 2 2 2 10.7
Cur - (04), oH6 ~8 3 1 3 3 3 11.4
dH1 ~ 3 4 2 1 2 3 3.4
Cur 5 2 2 3 1 16.9
6 2 3 1 2 11.9
8H3. 8 7 3 1 3 2 5.4
SHO. 8 1:1 Cur 8 3 2 1 3 24.7
9 3 3 2 1 24.1
) Kl 8.23  2.80 13.07 14.53
! K2 10.73  17.43  12.73 9.33
Cur - ( OA) 5. K3 18.07 15.80 11.23 13.17
y R 9.83 13.63  1.83 5.20
0.8
I
Lithi 4
ESTE S IR AN 3 (n=3)
0.6 3EMEE 2 MR, .3\ \ A B C D) (%)
4 FWE ‘\-. \ 1 1 1 1 1 56.9
B \ \ 2 1 2 2 2 69.0
2 04 \ 3 1 3 3 3 78.6
, 4 2 1 2 3 63.8
\ 5 2 2 3 1 81.7
0.21 \ \ 6 2 3 1 2 59.0
\ 7 3 1 3 2 66 1
A\ 8 3 2 1 3 80.6
0.0 L— : : , : S— 9 3 3 2 1 83.2
Bt (am) K2 68.17 77.10  72.00 64.70
1 K3 76.63  73.60  75.47 74.33
R 8.47 14.83  9.97 9.63
2. :(1) Cur - ( OA),
:Cur—(0A), 400 nm 3. zeta
o 0.009 ~0.0315mg/ml 3 ~zeta
(r=0.9991) . (2) . ; N .
zeta o
:B>A>C. o
(235 +25.8)
. nm (81.25 +0.101) % (24.87 =

0.029) % zeta

(-23.9+1.6) mV n=3

45



* * J Med Res Jun 2012 Vol. 41 No.6

xts o 6. © 48h
4. : HepG,
2 o 5 ~25umol /L ICs,
15. 76 pmol /L(  4) ; HepG,

IC,  40.61wmol/L.

100

S 80}
# 70|

=
ﬁ 60
2 = sof
2 40} e
L —~— EWHK
5 3 2 o / — R
= 10
37%C “(] 10 20 30 40 50 60 70
0 1h 80% 2547 FE (pmol/L)
4h 20% 70h 4 (n=6)
5% ;
mPEG,, — PLGA PLGA 50kDa (
mPEG 2kDa 4%; \ . \ )
PLGA Cur - ( OA), mPEG
; mPEG Cur
mPEG ;
; PLGA Cur —
(0A), o . .
mPEG Cur R
4h
: PLGA Cur - ( OA) , mPEG - PLGA
o Cur
70 h . :
120 Cur - ( OA) , mPEG - PLGA
100 CERE - REGARRL . Cur — (OA) ,
S 80 \*W - mPEG - PLGA
; = ~— mPEG o
& [ »

it \‘\ HepG,

0 5 1015 20 25 30 35 4045 50 55 60 65 70 75 80 ;
fffi] (h)

3 (37C n=3) mPEG - PLGA
Cur - OA,

o 46 .

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



2012 6 41 6 * ¢

4 ) ] 2003
20(3) : 140 - 141

5 . . 2009
5(40) : 828 - 831

o

mPEG — PLGA 6

J. 2009 44( 19) : 1492 — 1496
7  Matthews B Nigel W. Tumor targeting by covalent conjugation of a
natural fatty acid to paclitaxel J . Clinical Cancer Research 2001 7
(8):3229 -3238

8 Marina A. Dobrovolskaia parag aggarwal. Preclinical studies to un—

1 . 7. : derstand nanoparticle interaction with the immune system and its po—
2003 30(5) :254 tential effects on nanoparticle biodistribution J . Mol Pharm 2008 5

2 ) I. 2000 22(3) : 140 - 143 (4) 1487 -495

3 Chun KS Keum YS Han SS et al. Curcumin inhibits phorbolester — 9 Jean CP. Drug transport to brain with targeted nanoparticles J . Ex—
induced expression of cyclooxygenase —2 in mouse skin through sup— perimental Neuro Therapeutics 2005 2( 12) : 108 - 119
pression of extracellular signal — regulated kinase activity and NF — ( 12011 -12 -01)
kappaB activation J . Carcinogenesis 2003 24(9) : 1515 ( 12012 -04 - 16)

rhBMP -2

rhBMP -2 o
50Gy ( ) thBMP-2 ( ) 6 1 50Gy 8 0.4 /2
6 2.0mg thBMP -2, X
; HE . o
50Gy BMP 0.445 £0.054  0.459 +£0.036, o
rhBMP -2 0
BMP -2

Effect of rhBMP -2 on Bone Lengthening in Irradiated Rabbit Mandible. Ma Yike Shen Guofang Wang Lizhen. Department of Stoma—
tology The First Affiliated Hospital of Wenzhou Medical College Zhejiang 325000 China

Abstract Objective To study the effect of thBMP -2 on new bone formation of bone lengthening which was impaired by radiation
in irradiated rabbit mandible. Methods A total of 12 rabbits were randomly divided into 2 groups: An thBMP —2 group (n =6) and a
50Gy group ( n =6) . Each rabbit received irradiation of 50Gy. One month after irradiation the operations were completed. The 2. 0mg
rthBMP -2 was implanted in the thBMP — 2 group at the same time. After a latency of 8 days distraction was activated at a rate of
0.4mm twice a day. The mandibles were harvested 6 weeks after consolidation. Results The specimens and radiographs showed good
bone formation. However the HE stain histology found the sparse thin bone trabecula and the dense fibrous connective tissue. The bone
trabecula area ratio of the thBMP -2 group was 0.459 +0. 036 and the S0Gy group was 0.445 +0.054( P >0.05) . Conclusion The rh—
BMP -2 could not promote new bone formation in this study.
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