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Fig. 2 Tumor tissue case slice
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Fig. 3 Schematic diagram of CNSI in vivo hyperthermia

1 NICOLE H L. ERIC J M. Rapid photothermal intracellpLar drug delivery using mpLtiwalled carbon nanotubes J . MolecpLar
Pharmaceutics 2009 6( 4) : 1092-1099.

2 CORNEL I LUCIAN M CONSTANTIN B. Enhanced laser thermal ablation for the in vitro treatment of liver cancer by specific
delivery of mpLtiwalled carbon nanotubes functionalized with human serum albumin J . Int J Nanomedicine 2011 6:129-141.

3 HOSJ WON H K DONG K S. Nanographene oxide —hyaluronic acid conjugate for photothermal ablation therapy of skin
cancer J . ACS 2014 8( 1) :260-268.

4 ZHANGT LANRF CHAN CF. In vivo selective cancer—tracking gadolinium eradicator as new—generation photodynamic thera—
py agent J . PNAS 2014 111(51):5492-5497.

5 CHUM Q PENG]JL ZHAO ] J. Laser light triggered—activated carbon nanosystem for cancer therapy J . Biomaterials 2013
34(7) : 1820-1832.

6 HYE KM SANG H L HEE C C. In vivo near — infrared mediated tumor destruction by photothermal effect of carbon
nanotubes J . ACS 2009 3( 11) :3707-3713.

7 CHEN WR ADAMS R L BART K E. Photothermal effects on murine mammary tumors using indocyanine green and an 808—nm
diode laser: an in vivo efficacy study J . Cancer Lett 1996 98( 2) : 169-173.

?1994-2018 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



262 ( ) 41

8 AYALAOROZCO C URBAN C KNIGHT M W et al. Au nanomatryoshkas as efficient near—infrared photothermal transducers
for cancer treatment: benchmarking against nanoshells J . ACS 2014 8( 6) : 6372-6381.
9 MENG L] XIA W] LIU L. Golden single—walled carbon nanotubes prepared using double layer polysaccharides bridge for pho—
tothermal therapy J . ACS 2014 6( 7) : 4989-4996.
10 XU C YANG D R MEI L. Targeting chemophotothermal therapy of hepatoma by gold nanorods/graphene oxide core/shell nano—
composites J . ACS 2013 5(23) : 12911-12920.
11 WANG L SHIJJ JIA X . NIR-/pH-responsive drug delivery of functionalized single—walled carbon nanotubes for potential
application in cancer chemo—photothermal therapy J . Pharm Res 2013 30( 11) : 2757-2771.
12 MARCHES R MIKORYAK C WANG R H. The importance of cellpLar internalization of antibody—targeted carbon nanotubes in
the photothermal ablation of breast cancer cells J . Nanotechnology 2011 22(9) : 095101.
13 SHIXZ GONGH LIY]J WANG C. Graphene—based magnetic plasmonic nanocomposite for dual bioimaging and photother—
mal therapy J . Biomaterials 2013 34( 20) : 4786—-4793.
14 CHENG L WANG C FENG L Z. Functional nanomaterials for phototherapies of cancer J . Chem Rev 2014 114( 21) : 10869-

10939.
15 . J. 2015 13( 1) : 128.
16 . J . 2010 19( 5) : 489-492.
17 . J .
2013 20(9) : 992-994.
18 ) J. 2015 15(5) : 566
-570.
19 ) J. ( ) 2011 35(3):1-8.

20 KAMPINGA H H. Cell biological effects of hyperthermia alone or combined with radiation or drugs: a short introduction to new—
comers in the field J . Int Hyperthermia 2006 22( 3) : 191-196.

The Rapeutic Effect of Carbon Nanoparticle Suspension Injection

for Liver Cancer Hyperthermia

12 . -1 2 2 22
ZENG Guangfu TANG Xiaohai HUANG Yuanfang ZHANG Xuemei
(1. College of Life Science Sichuan Normal University Chengdu 610101 Sichuan;
2. China Chongqing Lummy Pharmaceutical Co. Ltd Chongqing 401336)

Abstract: To explore the effect of Carbon Nanoparticle Suspension Injection( CNSI) for hyperthermia of liver cancer model. To
study the efficacy of CNSI” s hyperthermia from in vitro and in vivo. For in vitro study the control group was not treated the CNSI
group was added with 50 pg/mL CNSI the NIR group was irradiated three minutes one day with 1 W/cm® laser for three days the ex—
perimental group( CNSI+NIR 0.2 W/cm® CNSI+NIR 0.4 W/cm> CNSI+NIR 0.6 W/cm> CNSI+NIR 0.8 W/cm® CNSI+NIR 1
W/em®) was added with 50 wg/mlL CNSI and was irradiated three days and 3 min a day. Finally cells of each group was collected re—
spectively and the inhibition rate of every group was calcpLated. For in vivo study the control group was not treated the CNSI group
of the tumor was injected with 50 WL CNSI the NIR group was irradiated three minutes one day with 0. 8 W/cm” laser for three days
the CNSI+NIR group of the tumor was injected with 50 wL. CNSI and was irradiated three minutes one day with 0.8 W/cm® laser for
three days. The destroy effects tumor growth cells death between four groups were compared. The experimental group( CNSI+NIR 0. 8
W/cm® CNSI+NIR 1 W/cm®) copld destruct the tumors significantly inhibit tumor growth effectively in vitro. The CNSI+NIR( 0. 8
W/em?®) group copld destruct the tumors significantly inhibit tumor growth effectively and improve survival rate of mice in vivo. The
NIR + CNSI group copld significantly inhibit tumor growth effectively and had a significant effect for mouse model of liver cancer.
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