H35E Hs5 R R 2R (R AR Vol.35 No.5
20144 9 H JOURNAL OF SUN YAT-SEN UNIVERSITY (MEDICAL SCIENCES) Sep. 2014

RS2 (A A S W pHRZ YR K pH SRS Pyl 3 Be PE g

BROMFE ' skZE Y, TR, TCHE Y, ReEEs, x) 7, sk W, B R, R
(1.7 BERN RV B B HE B L SAPRE 28 T M 510282 2. B8 FF KAk an B oR 205, & 7 510632)

& E. (B dlas HAT R sz A ) R ) e pH USRS A REME A K 259 (FA-PEG-NH-N=MNPs-CDDP) ,
St AR R ) S ST R 2 AU B B [ ] SR A A2 e 1k ) A B TR A Vg B R A 1) DU AT = R Aok
7 (MNPs ) | T SR A2 THT 8 i Ao T o7 285 B/ FH SRR R 2 , Tl 28 A A BB P X XU PG, LT b 5 V7 7 ) 1 1 3
I R e B ARG YN AR, 2 Sl A AR R 0 2R W RE T2 K pH SEURHR M BT 259 (FA-PEG-NH-N=MNPs-CDDP),
RSN GEETE GBS B (TEM) JRBIE S RESRTT(VSM) OB AR SRR LI AR A1 73R AE , IR A R FH 4l 4k
et L BT RS SIS A FEAN A ) M pH USRS RAE . [45 2 ] AR 250 5 54 0.773 me/mL, £k % 12
7 1.908 mg/mL; BT HLBE N RERERRIAR 20 (10.2 = 1.5)nm, SOGA BG4 7K 3 )14 542 (176.6 £ 1.1)nm , zeta B K
(=20.91 £ 1.76 )mV , e KA FNREALSREE A (16.3 + 0.2) emu/g, BEWE MR 5Z AR BHVE AN, HREAEAS pH B PR, [4518)
GRG0 BT R RO e v R (RHD 1) PR pH RBUE IR 2 I RE , IR A 25 W L ) 8 B T R

FEEER . SRR IR  METE R T MR AT 5 DA

hESHES RIT SERFRAERD : A M EHS :1672-3554(2014)05-0657-10

Preparation and Characterization of pH Sensitive Carried Cisplatin Magnetic Nano
Intelligent Targeting Drug Decorated by Folate
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ZHANG Tao', MA Dong?, XIE Min-qiang'*
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Abstract: [ Objective] Preparating magnetic nanoparticles loaded cisplatin with folate receptor targeted, magnetic targeting and
pH sensitive release character (FA-PEG-NH-N=MNPs-CDDP), which lays the foundation for the further development of intelligent
drug carrier targeting head and neck tumor. [Methods]  Adopting chemical coprecipitation method to prepare Ferroferric oxide
nanoparticles (MNP )modified by aldehyde sodium alginate, coordination complexation of sodium alga acid and Cisplatin on the
surface of nano particles is carried on chemotherapeutic drug Cisplatin, meanwhile it prepares out double hydrazino-poly PEG,the
carboxyl group of hydrazino-folate on one side of double hydrazino-poly PEG , obtaining folate -hydrazino poly PEG- diazanyl, then
folate -hydrazino poly PEG- diazanyl connects the aldehyde group of sodium alga acid on MNP to wrap up drug, making Cisplatin to be
hidden within carrier, obtaining PH sensitive carried Cisplatin magnetic nano intelligent targeting drug connecting folate decoration.
Finally obtain Cisplatin carried magnetic nano drug targeted by folate receptor (FA-PEG-NH-N=MNPs-CDDP). Using ultraviole
spectrophotometer , transmission electron microscopy, vibrating sample magnetometer and dynamic laserpatricle zize instrument their
physicochemical properties were characterized while the cell targeting and pH sensitive release property were evaluated respectively by
cells iron staining, transmission electron microscopy and vitro experiments. [results] The average magnetic nuclei particle size of pH
sensitive Cisplatin-carried magnetic nano intelligent targeting drug connecting folate decoration is about (10.2 + 1.5)nm, the average

hydrodynamic diameter detected by laser particle size instrument is (176.6 + 1.1)nm, Zeta electric potential is (-20.91 + 1.76)mV,
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the content of Cisplatin is 0.773 mg-mL™, content of iron is about 1.908 mg-mL™", maximum saturated magnetization intensity is 16.3

+ 0.2emu.g”". It is can be being uptaked by HNE-1 cells and respanded by lew pH. [Conclusion] This drug has drug has excellent
g g up y p y p g g

stability and magnetic responsiveness , and releasing drug under low pH value while having pH sensitiveness.
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Fig.3 The standard curve of iron
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Fig.2 The standard curve of cisplatin
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Fig.5 FA-PEG-NH-N=MNPs-CDDP
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Fig.4 The magnetic nanomedicine loaded cisplatin
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Fig.7 The magnetism of FA—-PEG-NH-N=MNPs-
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Fig.6 The hysteresis curve of FA-PEG-NH-N=MNPs-
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First Second t value P value
Cisplatiin  0.191 £ 0.010 0.190 = 0.002 0.234 0.826
Fe 0.366 + 0.008 0.376 + 0.013 -0.906 0.416
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Fig.8 The prussion blue
A ; The prussian blue staining in CNE - 2 cells treated by MNPs; B : The prussian blue staining in CNE — 2 cells treated by FA-MNP-CDDP;C.
The prussian blue staining in HNE-1 cells treated by MNPs; D : The prussian blue staining in HNE-1 cells treated by FA-MNP-CDDP. 200 x

9 HNE-1 RNz 4abi2 & S B %= E (5 800 x) E 10 MNPs 432 HNE-1 205015 51 B2 55 (5 800 x)
Fig.9 The TEM figure of HNE-1 cells without Fig.10 The TEM figure of HNE-1 cells treated by
medication (5 800 x) MNPs (5 800 x)
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B 11 HNE-1 485035 5% e $E
Fig.11 The TEM figure of HNE-1 cells
A: The TEM figure of HNE-1 cells treated by FA—-PEG-NH-N=MNPs—CDDP (5 800 x);B:The TEM figure of HNE-1 cells
treated by FA-PEG-NH-N=MNPs-CDDP (13 500 x)
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