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Preparation and anti-tumor activity in vitro of transferrin modified curcumin
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Abstract: Objective To prepare transferrin (Tf) modified curcumin (Cur) liposomes (Tf-Cur-Lip) and evaluate its physicochemical
properties and antitumor activity in vitro. Methods The Tf-Cur-Lip was prepared by thin film dispersion method, followed by
characterization of the morphology, particle size, polydispersity index (PDI), encapsulation efficiency, drug loading amount and in
vitro release. The anti-proliferative effect and cellular uptake of Tf-Cur-Lip were studied in DU145 cells. Results The prepared
Tf-Cur-Lip showed spherical morphology, and the average particle size was (68.27 + 0.36) nm and uniform distribution with narrow
PDI was (0.194 £ 0.050). The encapsulation efficiency and drug loading amount were (98.13 + 0.38)% and (2.94+0.38)%,
respectively. The in vitro release studies showed that Tf-Cur-Lip has a sustained-release property compared with free Cur. MTT assay
showed that the inhibitory effect of Tf-Cur-Lip on DU145 cells was significantly higher than that of free Cur. Tf-Cur-Lip showed
significantly increased cellular uptake than curcumin-loaded liposomes (Cur-Lip) in DU145 cells. Conclusion Tf-Cur-Lip were
successfully prepared , which can improve tumor targeting capability with enhanced anti-tumor activity.
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JEm MRS 2Rt Rzt 1001, 45 CF
IR e 2%, 5 SRS S . KA TSR 15 mL
%F pH 6.5 PBS (& 1%F127), Ktk 2h. VKB T
K 4 min, 4 CRABEH. MERN —E&
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Fig. 1 Elution curve of Tf-Cur-Lip
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Fig. 2 TEM image for curcumin liposomes
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Fig. 3 Particle size distribution of curcumin liposomes
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HPLC i 5E, 1§ F§ DDSolver #2444 B R
BRI, FER AT RSN B IR G . B
4 A5, FRM. Cur-Lip 411 Tf-Cur-Lip 4178 72
h BR8N 70.89%. 63.27% 62.54%. 5
JERLZGAH LS, 2 PR BUASIRSR T H— e 4
BERHIE . 3 I RFAEHEN 1% TR — RN 1% 07
£+ Higuchi /7 #2X 28 34 . Cur-Lip 201 Tf-Cur-
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A, HEE DGR, ZEERAAR LR
A ERNIIERARER, HIFIHARSMRERAT N
#54 Higuichi 5 /)28 7Y

80 1
60 1 e AP S -4
) P s
8 T v
% A
= 404 H Ir/ 1
o L ]
= A
B [ g e EEE
20 1 —e— Cur-Lip
L 4— Tf-Cur-Lip

OF T T T T T T —
0 10 20 30 40 50 60 70
t/h
4 ERFRS5TEIHIFIR AFIMNERUL
Fig. 4 In vitro release curve of curcumin and different

preparations

®1 ZERZSTEHFIFEINEREEREUS

Table 1 Curcumin and its preparations in vitro released in various models

T HOERR AT ko ki kn r MSE
LW 0% F=hot 0.60 0.86 37.73
1% F=100 (1—ck") 0.03 0.23 351.03

Higuichi F=ku t'2 1021 0.59 184.73

Cur-Lip 0% F=kot 1.14 0.44 25473
1% F=100 (1—ck") 0.02 0.70 135.71

Higuichi F=ku t'2 8.51 0.93 32,51

Tf-Cur-Lip 0% F=kot 1.07 0.56 181.10
1% F=100 (1—ck") 0.02 0.75 103.78

Higuichi F=ku t'2 7.91 0.96 17.78
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W (5 mg/mL), T-FHREZIXELL 100 r/min 542
¥ 3 min, {f MTT %7 IRS) . &ibRFRE,
15 FHTARGES LML 2500 r/min B0 (BSO2F4E 9 cm)
10 min {87 I 45 S RE TR 85, 8 RS VAT BE
AN FERE TR FEFLIIN 150 pL — FE AR
W, % 2 min, f§FHBEARCAE 490 nm AbF &R
FLIWOEIE (4D {8, THEYEMAAES, SPSS 17.0
THEEBEEIREE (1Cs0) s

MAFIE R =(A sp—A =) A ppaw—A =)

LS 6 o, HU 8RR 40 B 1R R 72
h, 25 FIEARTE 5 N 24 AR R R B2 S BRI 40 A7 s
RIBIKT 90%, K2 FITAARKT 2 Fham i 5 o ie
EEMHEH. 7 #KWH, FEHERA. Cur-Lip XK
Tf-Cur-Lip 4%} DU145 20 f 3 545 2A Pfl1E A
HLFf 45 250 T RN 25 2R B I I, el AR IR FE
Ik 30 wmol/L Jii, &l ST i Z1 i i Jed 4 i 1 B 3
FARE S T 28K, H TfCur-Lip 88 AL T
Cur-Lip. 7E 72 h i}, Tf-Cur-Lip ] ICso fE /D, AN
15.58 wmol/L, 3% il &1) i b Je 4 i 164 5 41 1) 25 SR a2
W ET RN (2.0720.28) 1%, 1 Cur-Lip %%
REMFEZETRM (1.55£0.12) ff.

= 110

3 - M
Eo00) et ~ .
&9 b
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Fig. 6 Effect of blank liposome on the viability of DU145
cells(Xxts,n=3)

2.7.3 HHMEEECELES BT EUAE K I DU145
211 o) 4 R 2 B, PR 12 FLEEFRAR T, 4
s BN 1X 10540, BT 37 C, 5% CO» 4
MG FRAE R R IR, FraufunbBE, FpREIRAE, PBS
HBESE, AlMAE#EEE . Cur-Lip. Tf-Cur-Lip
s FREL, B EIRLIRE 8 100 204 30,
40 pmol/L, #EYWEH 1 he FEBEFEIL, H PBS ik
Be, A 200 pL 1% M 243 Triton X-100, 4 C
R ARG, BRI RO I
AR 3 K. 12 000 r/min &0 (042 6.0 cm)
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0{ 4 ThCurlip o 9), LR AT T AL LI, iy HLAT e
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1004 & 72h Lip AL AIFLE AL B /R ARAH R R 8038 0.50. 0.52,
o]\ 0.61, Manders HI% R 544 0.7, 0.80, 0.86,
1 & ™~ . N
. ‘%nf} VLW TF FEIIE5E 7 DU145 410 2 3R R i
0 e RS, JF BT DUREIICE 2 29 Wit N 4% o
E ) \\\i 3
& ok SEWRAKATEARIER N AR TR
20 1 . it b N /
oy N PR, SECE R R B, 7 S T 3
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Fig. 7 Effects of curcumin and different preparations on
the viability of DU145 cells (X £ s, n=3)

10 min, A% EB _FIEW 100 pL, HEE 300 uL, 78
SHimiEiR A, HPLC #FENE LM AT E. K
WO 5 A B W58 22 3 3% S HL IR I A ) 746 P
Hoechst 33342 et ifiAric il DU145 4iJig, MEEHH
[F 0 & I IR R, 2R R BURHIIE DU154
2 6 1 53 A 1 D

WP 8 Ao, Tf-Cur-Lip 205 Cur-Lip 2040 45
ARSIk FE VO Bl A 38 T2 s R A, HAR M)
Tf-Cur-Lip ZH 41 f 45 HU & 5 T Cur-Lip 21, Cur-Lip
HAELZ5E 100 20, 304 40 pmol/L F, 4&4h4H
MR 7 ) 2 i AN 1.4, 2.8. 2.5, 4.1 1%,

FERR AR, R oRAE Ol FH T30 22 35 2 /K s 1 A
i%fé‘fék[“'“"m]o

WX, Pluronic F127 &I NE BT 44 AT Ak
LR AR IRAR S e M8, Rk, 7RI A 5
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F127 VAU, #1520/ Cur-Lip “FIRARIE
83.13 nm, M T HHSEEE H A I Pluronic F127 ]
2% ) Cur-Lip “FEIRIAELE 151.1 nm 45000, F BN
N 3E HL 5l ) Pluronic F127 i Sz ] 4 20 FAR I i 44
ffkifz, SRR AT fE R Pluronic F127 Al &£ 146
B B E AR AR Xy 1 J= A o A4k 21 o
2, M HWF K Pluronic F127 L3 B 48 Kb g
A 500 M 18 i TE 5 B v 24 P FE R i D18
PRI RETE AR RLR TH T BB A PR 51 2, A
JR W AR T ) LT, R BRI K, AT
DAY D 9K R B2 2 TR) ) F AR R KPR
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Fig. 9 Confocal laser scanning microscope images of DU145 cells treated with curcumin and different preparations

Jo S 4 it — 8¢ Tf-Cur-Lip /N L
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WAk .

B SLI6 % B, Cur-Lip M Tf-Cur-Lip H A #
BURREZG4T N, W] Tf s & x £ R IR R AR
AT ATCRR L s2e, KRBT AT LA 2 Fiig i A4
AR, TEEIA IR A L w1 A AR i
TEARFRZAYIBIE, AREES At EE. G
5NN, Pluronic F127 46 A& B NR, 180 iEp 2
SEPE, AT RE S BH 2459 MR A R TG 21K 23
PERD3I,

JIE TR AR 10 288 S v 1 I A7 IR e 40 P ke 22
R MELEG, 1 H Tf-Cur-Lip AT i@ Cur-Lip

RefE T 2 194 DU145 4085 . B FUUE Se s Bk B
B N o3 A T JE 5 2 R A 5 1 VR RN i 4
J(20-210, 35 B Tf-Cur-Lip AR PE AT BE 5 TR (&1
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