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[Abstract] Objective: We sought to construct hollow mesoporous silica nanoparticles (HMSN) compound drug delivery system,
which can target ovarian cancer cells, and to assess the effect of this drug delivery system as well as explore the treatment effect of
insulin-like growth factor receptor(IGF-1R) specific inhibitor NVP combined with doxorubicin(DOX) by HMSN delivery system. Methods:
We modified carboxyl on the surface of HMSN, then loaded DOX and fluorescent NVP through mechanical mixing and the electro-
static attraction. The compound drug system was characterized by TEM, infrared spectrometer and Zeta potential. The drug release
rates of DOX and fluorescence NVP were detected in different pH environment. Drug delivery system gathered in cells was observed
by immunofluorescence laser scanning confocal microscope at different times. We divided this experiment into HMSN-DOX-NVP
group, HMSN-DOX group and the control group, and acted on SKOV-3 cells respectively. Cell apoptosis rates and cell inhibition rates
in there three groups were detected by flow cytometry. Results: Zeta potentially showed that the charge of HMSN was about =22.3 mV
before modified carboxyl, and the charge of HMSN raised to —44.9 mV after modified carboxyl. The size and shape of HMSN were not
changed after loaded drugs observed by TEM. The drug release rates of DOX and fluorescence NVP were gradually increased with the
environmental pH value gradually reduced. HMSN-DOX-NVP and HMSN-DOX gathered in cells and gradually infiltrated into the nu-
cleus with the prolongation of time. The cell apoptosis rate and MTT inhibition rate of the HMSN-DOX-NVP group were higher than
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those of the HMSN-DOX group and the free control group (P<0.05). Conclusion: HMSN compound drug delivery system can be well

gathered in cytoplasm mainly through nonspecific endocytosis and ensure pharmacological activity of the released drugs simultaneous-

ly. NVP combine with DOX can improve the killing rate of DOX for cancer cells and achieve targeted inhibition of IGF-R.
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Figure 3 Zeta potential of HMSN and HMSN—COOH in
PBS with different pH values

2.4 DOX #y et Ffek 2h &

HR A AN ] v B DOX X I 14 W 5% 2 {45 %) DOX
WS 1 18] )95 % Y=0.032xX+0.071 (R?*=0.998) , i
DRI W BE ARG, DRI T 39 AR R O JE -
A4 01U 77 B A5 3] DOX M9k B2 oA 0.126 mg/mlL, W
£ HMSN H Y2550 0.74 mg, X AR 28 5K, 15
R K 37.00% , 25 HN 6.17%.,

2.5 R F pH {444 HMSN-DOX-NVP # DOX #

FEATR pH 244 T, DOX 1 R 0ok 5 A [, 78 fi
B R A BE H DOX AR B, 4 pH (/N T 7.4
J& , DOX 11 B 0o Ji B 2 i Bt (P<0.05) , I Bifi & 3¢
55 pH M BEA%, DOX HREHOR B i T (1 4) .
26 RKANVP#aHFfRGE

HRAE AR 2 NVP v BE X R 1) W% B, 15 2]
Pt NVP FIWE G EEAA A] Y [m1 5 75 %2 4 ¥=0.0681xX
(R?=0.991), 1 mg HMSN-DOX-NVP i £ (1) ¢ 5t
NVP 2 22 we, M ZE NVP (4L E RN 44.00% , %%

R[] (h)
4 A[E pH &4 T HMSN-DOX-NVP & DOX %% i &
Figure 4 Release rates of DOX in HMSN-DOX-NVP under
different pH conditions
2 2.10%,
2.7 ~F) pH 1444 HMSN-DOX-NVP #) % 3t NVP
TEW W pH (HZ WAL R B b, AR5t
NVP B RCRIZ @i, 43058 pH {H [ = 6.5
5.5.4.5 BF, %6 NVP BB HOR B pHT .4 B i 2% T+
= (P<0.05,145),

100 1

80
g -o- pH 7.4
® 60 - pH6.5
ﬁ 40 1 —A- pH 5.5
: ¥ pH45

20 A ’/././'X‘_‘

40 60 80 100

0 20
i) (h)
B 5 AREH pH EEET HMSN-DOX-NVP #1755 NVP
BT R R

Figure 5 Release rates of fluorescence NVP in HMSN-DOX-
NVP under different pH conditions
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Figure 6 Accumulation of the compound drug delivery sys-
tem in cells after incubated for 1, 2 and 3 h
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Figure 7 Cell apoptosis rates in the HMSN-DOX-NVP,
HMSN-DOX and free control groups

3 3 it
AT AR, 3T 40 K UK Y B Bl B bl sh I 1) 25 )
IEER G TR 2503 1 2% B A A A
R I B B2 R SR T AR TR R AR, B
U T 45 25 WL RBEAEBA RIF A 22
PR B 25 ) 3R R IR EANE I VR R R R
B, AR A I SERE . ASHESE T I HMSN
HAm i aog MR RmB  RILE R 5 B i 4
FBUK P WA 221 57 | R AT A A S A M A AR A
S ZHTAYEZEHARS . T HMSN HA
SE 1) B AR 27 P BT, ] A A i A v ki | s/
SUESS G MEARNYIE, R ERILE SN
20~70 nm, /T 90 nm A 44 KR 7] Rl T 38 a5 A% L
ZAWREALIE A AZ , KT 100 nm W IEE i

AN
DOX 2 I K # FH i 884k y7 259, H DOX H

8 HMSN-DOX-NVP 4 HMSN-DOX 48 Fif7 &5 X B8 42
B 4 B D ) 2R
Figure 8 Cell inhibition rates in the HMSN-DOX-NVP,
HMSN-DOX and free control groups
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