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MnSO, 5h 12 000 r/min
5 min 5 nm;
3~5 o 100 nm(  1A)
1.4 MnO-NPs MnO-NPs ( 1C.D) .
231.01 em’/g(  2A) 1.6
12 nm ( 2B).
. XRD.XPS.TGA.FTIR . 400 nm( 3A) . X
1.5 0.5¢g 100 Mn,0, PDF
ml 100 C Mn;0,( 3B).
80 °C . 521.6  629.2
pH 7.4.5.5.4.5 PBS 37 C em ™' Mn-O
24 h PBS Mn-O ( 30).
100.50.25.12. 5.6.25.0 ul (20 °C) 20 °C /min
200 pl 100.150.175. 820 C
187.5.193.75.200 pl . 20 ~150 °C 3.33%
4 C 7.0T 150 ~ 400 °C 6.38%
T1 . GSH PAA .
ICP-OES Mn®* o /400 C
Mn** . ( 3D).
1.6 Mn’* 9 50 ml X 4
1~9 3 3 Cls
39.5mlpH  7.4.5.5 4.5  PBS . .
0.5 ml 10 mg/ml
37 C 5.15.30.60.90.
180.360.720.1 440 min 1 ml
9 2ml 15 000 r/min 5
min 0.5 ml 5 ml 1.5
ml 1 ml 6 h
0.45 pm 2 ml 12
h ICP-OES Mn®* o
1.7
( human gingival fibroblasts HGF) 1 x 10*
/ 96 10% 1
DMEM i 2% h PBS A: x8 000; B: x40 000; C: x 160 000; D: x 160 000
2 MnO-
NPs 24.48 h CCK-8 . 22 pH
1.8 SPSS 16.0 70T pH 7.4
. Yt 2.3 mmol '+ 57! pH 5.5
( ANOVA) P <0.05 6.3 mmol ™! « 5™ pH
4.5 13.0 mmol '« s7',
’ pH pH
2 ( 5A).
21 MnO-NPs 2.3 Mn** pH 7.4 PBS
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Preparation and characterization of a

novel pH - sensitive manganese oxide nanoprobe
Xing Xin Si Yuanchun Lu Yifan et al
( College & Hospital of Stomatology Anhui Medical University
Key Lab. of Oral Diseases Research of Anhui Province Hefei 230032)

Abstract Objective A magnetic resonance nano-contrast agent containing trimanganese tetroxide was synthe—
sized its characterization was explored and its contrast efficiency and safety performance were explored. Methods

Polyacrylic acid ( PAA) was used as a pH-responsive polymer to react with manganese sulfate to obtain nanopar—
ticles. The molecular formula of the synthesized nanoparticles was determined by X-ray photoelectron spectroscopy
and X-ray diffractometer. Transmission electron microscopy particle size analyzer inductance Coupled plasma e—
mission spectroscopy and 7. 0T magnetic resonance imaging instruments were used to study the morphology mag—
netic resonance properties cell biocompatibility and material stability of nanoparticles. Results Manganese oxide
samples were obtained by the reaction of glutathione polyacrylic acid and MnSO,. The sample was observed under
transmission electron microscopy as petal-shaped nanoparticles with a diameter of about 100 nm. X-ray photoelec—
tron spectroscopy and X-rays diffractometer results showed that its composition was Mn;0,; at pH 4.5 the 24 h
Mn** release was still less than 0. 5% which proved its good stability and safety; magnetic resonance imaging re—
sults showed that the pH was acidic under the conditions the manganese oxide nanoparticles had extremely high

-1 . .
indica—

contrast performance. When the pH was 4. 5 the longitudinal relaxation rate reached 13.0 mmol ™" * s
ting that it could respond to the tumor microenvironment; CCK-8 showed that co-cultivation of the manganese oxide
nanoparticles with gingival fibroblasts ( HGF) for 24 h and 48 h did not produce cytotoxicity proving that the mate—
rial had good biocompatibility. Conclusion A new nano-contrast agent with trimanganese tetroxide was successful—
ly synthesized which has good biocompatibility and the highest contrast efficiency under acidic conditions provi—
ding a basis for its further clinical research.
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