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Abstract

Fe304 nanoparticles (Fez04-NP) are playing an increasingly important role in biomedical field. Be-
cause of the unique properties of nanoparticles, the surface modification of Fe;04-NP based on bi-
ological functionalization is one of the research hotspots. Therefore, a new surface modification
method of Fe304-NP was proposed in this paper. The modified Fe;04-NP with good biocompatibili-
ty was obtained by combining DGEA polypeptide. FTIR, and hydrated particle size results proved
the successful preparation of Fe304-NP modified by DGEA polypeptide. In vitro platelet adhesion
activation test and cytological test confirmed its good biocompatibility. It provides a good plat-
form for the biological application of Fe304 nanoparticles.
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1. 51§

FesO, GIRNLF 0] N T AR AR T, I RAR (1] A0 s s PR ) [2) AN 241141 356, 1X 2
T FesO4 AKbL T HA MIRETE[4]. S HBKZ, FesOf KK T IR TH T LA B R UM 221K 45
FHHTIEMR[5] [6], NG 4L FesO KK FIELIMIANIE RGL . BRIT IZWI S PR 22 B PR T — A R
Pt Bk, FesO,-NP (13 I i M 2 22 00 H 1

TG FesOa-NP ITERE, —Sfb AR TEM FesOu-NP,  LUANEELE AR, R br BT —
RN, aiHiBR T LLER AN RSIX; [7]. Fes04-NP 5 [F] iR e (8 16 571 S S 7] f FesO,-NP
R AR G EREA[8], Wnpieks. BRIEFME IS, XU F P, AR a7 R
[, XoTRL A m-m HERR . BT A B S SR B AT R I 1tk . FesO4-NP £ 14 A -OH [9],
BRI, ) -4 7K H- i 7 3 = PP AR R T e (KHI560) % Fes04-NP BE T R I E 1, 18115 Fes0,-NP RIiTH A
WS MR — P S AR R IR 2 ], T S5 ARG R R A R M .

HAT, $UA[10]. HEF[11]. DNA [12]. AE[13]5 A H HIRAE D FesO,-NP R LI, DLk
HAEYIMHENE . (HF TR, YURBRS Ko Ta5 A0, ANal kb2 o 2 oS a5 [ 14]. BRE A
INGYT, B AN BRI 45 44 . DGEA (Asp-Gly-Glu-Ala) ki T | B 5, FLa] D MR RS2 AR 1 77 o
2 JiR Bk 1 A P A o b B L AR T S R 4y, B 5 /MR R T RS2 A 2 (R LA AR, X N
Firh, MAPBEER e RO HEEM: KRS TR op M1 GPVI, BN TR~ RNE ST AR
], DGEA MKXTHEEZ aofy AR, AT USR8 5 /NSRS B 5155 1/ N E AL AN S AR 1)
i FE[15].

Rk, ASCEAED /N T 2 ik DGEA FI-T FesO,-NP RISt , I & Fh bRl 25 gk 47 7 R AL,
FHEFL T DGEA £ Kt FesOq-NP AN A 251
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2. SCIOERSY
2.1, SCIEMPRL RS &

Fe;0, 91Kk, AR, Aladdin; KH560, AR, Aladdin; DGEA £ ik, 19, & /RAA( ) ARAH;
2RI (TBO), 4lFE 99%, J#El iR E M AR AR KL, AR, BETRHEM TG,

TEIRKIEHA(S212, FBIMKIRFL TS AR AF); TEEBEILW-0 AFHEE, L H AR A RA
F]); ESLH T ANEIEAC(NICOLET 5700, 3£ Thermo A F]); WOk 4% (ZetasizerZS90, Malvern),
fig b4 (Epoch12, biotech USA).

2.2. DGEA ZBABUY: Fe,O, 4K BRIAYHIE

(1) KH560 1&1ffi Fes0,-NP [l % (Fes04-EG ): 4 2 g Fes0,4 4K BURLE T 50 ml #5 LIS, A 30
ml JE/K ZEEAT 5 ml KH560, fEHUEREE T, 7K¥8 60°C N 5 h, A= Prg b, 43 B TEK LS5
PR, AT R4S Fes04-EG.

(2) DGEA £ fik 21 Fes0,4-NP 1] % (Fes0,-DGEA) : FRHL Fes0,-EG 4K ik 20 mg 1 18.8 mg DGEA
Z KT 50 ml PRI, B BT 30 ml JEsK ZEE, N NaOH W5 R R (1) pH At e £k
N, JK¥E 80°C [R5 h, K =m0 FH JE K BB PR EOR , BAS TRARFE h Fe;0,-DGEA.

2.3. B Fe;04-NP MR ERAE

(1) Fes04-DGEA [F7K & RIARI E o AT o] B I% T AR B BURLES 2 AMF A Bz 3,  Fasghad i 5
KIAE RN, VAR, AR ZetasizerZS90 OV KE AL FAE Fes0,-DGEA HI/K & kidz

(2) Fes0,-DGEA S5 R AE . B L0 AN EIE W (FTIR) 0] AR AEA R 454 . A< 0% F NICOLETS5700
FTIR KAE DGEA £ ikttt FesO,-NP il J& 45 #4254k

(3) Fe;0,-DGEA [ §e[4]-COOH € m Rk HRIZIE(TBO) 2 7 B Gkl 2 —[16]. 1ER
R, FPHES e S s e (R B S A, RS R L, RIEGLEAER, (ERKIATR
SILWE, 7E 530 nm Kb B IR EE AR . 3X — [ BNIRE FLAERF, DRI, %0590 8 E A Fe;O,-DGEA
FKIf-COOH (17 & . b izl fE: il pH = 11 W FEA 2.12 mmol/L 1) TBO &K, 13 %R 20
pL. 30 uL. 40 uL. 50 pL. 60 puL, A pH =11 NaOH VA7 f# H S 4AF7 4 2000 puL, £ 530 nm Akl &%
J6IE1H - Fes0,-DGEA £ [fi-COOH Ml 5E : Fr & — € il #: 1) Fe;0,-DGEA, I 1000 pL 2.12 mmol/L ¥ TBO
W, i THE 6h, i Fe;0,-DGEA i 773t TBO, fF MW=, fH pH =11 NaOH & i
P 6 W, BJEIN pH =3 [ HCL AT, 7F 530 nm AL &I e FE(E .

2.4. BUME Fe;0,-NP 4B S MM

(L) /N TR B 5 B0 S o HUHT B A BRI, 7EES.CoFLH B 1500 r/min (38 2.0 15 min, 2
LA G, B & BUK (platelet rich plasma, PRP)# ;K 200 pug Fe304-DGEA JiA 24 LA, ilid #
4388 (%7 3Bk 90k AEFLBCF NN 300 pL PRP, 18 Fe;0,-DGEA 123, BT ff e 37 CHH i &
30 min; THISSERE A, A NaCLIBWE =k, MWK 2.5% % —REE]5E 24 /N s ORE[E 2 47 A RE il B
it Fl NaClLiBWE =R, FEREG 5% T A 2 P B L EAT 44 15 min. FRXH NaCLIE e =1, A 298
A AT S

(2) “FigIamiuEE SR . WA LB 7 BP0 UL4E i (Smooth muscle cell, SMCs), 5% CO, i1
3T°CHKM FAARKE IR 1E 24 LB 43 BN LI HL B RRT Fes0,-DGEA, {#79 SMCs B:AhikE R 2 x 10
cells/cm?, Fes0,-DGEA [Ii#J¥ 4 50 pg/mL, #5397 1 KA 3 KJm ] CCK-8 KA iG i, i FH e —mKs
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FELE E, BIFIgE, AR 3 AN FATRE.

(3) W ANAEERATE TR MBI AR LT Hh 40 B A B 40 g (Endothelial cells, ECs), 5% CO, 1 37°CofF
AT IR, A 24 FUB 2 BN 20 BB AT Fes0,-DGEA, {#53 ECs A E A 1 x 10* cells/cm?,
Fes0,-DGEA ik FE N 50 pg/mL, #53% 1 KM 3 KJ5H CCK-8 R4 g, A I —EEFFE & [ e,
DPFRG, ARERB 3 APATRE

(4) WEAMIEAE SRS . SRR SEI0 5 H PR i 4 U RS Re AU R IE 52 Re 71, MK
FIFE R E QMRS T, ZERLS 5240 A G — AN A X, By “RPIR” , RPRIAZ 40
Ji 2323 N 25 1 XA “ R A [17]. K ECs R0 T 24 FUBRH, (LRI 5 x 10* cells/cm?,
Bk, FRAMKIG, A 200 pL MSkERE S F R ERRRIEL, AR e ggiE, BT
FAHRIEUE ; $ ) 25 17 11 Fes0,-DGEA TEEHMI AT, K1 30 min, tHI 25 f5, R 7R AR Fe;0,-DGEA
VAR, AEIVARE )9 50 pg/mL; [ 24 FLBHPIIN 1 mL RESVAR, KRR R AR SR AG R 5 24 h, iHI
SEE, fEOREE R R .

2.5. GHHE S
A, fE BN E T ZE T TR (ANOVA)BE T Giit, PR E 3 NFATHRE, S5 R LLPIE LR
HEZM TR R. *P <0.05 Bl ARG EEEER.
3. ZR511ie
3.1. Bt Fes04-NP kSRR RIELR

B 1 775, Fes0,-NP. Fes0,-EG F Fes0,-DGEA Ff 5 7K & Rif% 43 %19 683.8, 592.4 #1 517.2 nm.
Fes04-NP # 5K G RIAREOR, XA T FesOu-NP MR ELARAEEMETE, fE/KH2E 5 T8 4E . Fes04-NP K [H
I KH560 J&, FesO,-NP ZEKH /-8 MEG Frdd i, /KRR T . FesO,-EG F a5 N\ DGEA JIk
J&i, fHi1% FesO,-NP HIZK-E AR KIEE T, UilAEA T DGEA K] FesO,-NP HI 48U A Frie & .
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Figure 1. Results of hydration particle size of different
samples (mean + SD, N = 3)
1. FEHESKARZENEE R (mean £ SD, N = 3)

3.2. B Fe;0,-NP BY FTIR R

P 2 g f i R T S5 A AR AL (R 21 A 6 1 o FesO4-NP FE i 588 cm L HI B T Fe-O RRAE M it I , 3X /& Fes04-NP
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(R AE I . 1632 cm 1 3432 em T by B I T C=0 HI-OH H4a#RahIE, XK Fes0,-NP F[fi
REAFAE-OH, X AFLE C=0 45H, Fes04-NP EKIHIFA1E-OH, F W] Fes0,-NP SHELEMHILT KH560 )k 4
JPo FesOEG FEAHTE 1110 om ALK Si-O RFAEM IS, I S S DK KH560 51 Fes0,-NP
Fifi. Fes0,-DGEA #1540 cm ' UL T N-H (925 i #R 3014, 1403 cm P AL EL T C-N i4aiRsnIE, X
FERE IR A-OH M SR I 45 & 2 J5 A ) C-N 4, DL 45 R B TE Fe0,-NP M i Zh 5] N DGEA
Jik o

Fe;0,4-DGEA

Fe304-EG
——Fe;0,-NP 1540 -N-H

| |
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Figure 2. FTIR spectra of different samples
B 2. TREIH#mE FTIR RIELR

3.3. ¥ Fe;0,-NP FRME-COOH EEBFRITER
3(a) AN [FIHR P s 5 R H R Bl AR v B 28 o S TT RN
Y =3.406 X + 0.013 @

Horr Y fRE M2 530 nm ARG FEE(, X AREAIZ TBO WA, #Ul&F R*=0.936.

I E Fes0,-DGEA FE S MO, RN, 43 Fe;0,-DGEA £Ifl-COOH & &, HA
(1) A5, Fe;0,-DGEA £ 1H-COOH £ 5 4(4.50 + 0.65) x 10> mol/L. Ml 5 45 1% , 3t —HIE ] Fe;0,-NP
K51\ DGEA.

3.4, M/MEREM S BESCIE

USRS A AT, /MR SRR, /NSRS B JRER R I/ IMBGE AL AOFR AT, S /MR
B0 MY LY MTT X FesO,-DGEA Ff it U IMLBAR A MEREAT WL PR, SEIR S5 RN PR, A 4 ", A
X HEHE Sz FegOy-NP FE S IR B R B B 2 T Fes0,-DGEA #fdh, JEH I 7 RERE, BEMM RS
FEH YRS (e B I /NGRS, /MR e, = RHRIEAS . T FesO,-DGEA FEfh A, REF A I /)N
BB 3 R IR PR 25 T B, ST S LA JR A5 (1 /MR

3.5, FRAAMIEFFRRER
H SMCs 52 HEahIEH TR, A IIFE i SMCs HURZIR, AU 77 1 R 3 RN Fe ALt &l inls 5(a)
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Frimo B 5(@)H, & ihE SMCs 3:k53% )5, SMCs #f I 7 B KR, MEERIN, &HFE M H, SMCs
FROZE M B SRR I T —E R LR, b, FegOu-NP FEML RN, (HJE, 7E FesOu-NP FHIGI ALK
PUfE, FLANMAH R RS8N, SMCs 40 M B 22 FIRESRFR S T B . 6] 5(b), ASRIEE ST SMCs i M7= 4=
TAFE RS, JEIE X FesOp-NP # i 52 I HRZH, AT LUKHL, 359% SMCs 1 KA1 3 KJE, FesO4-NP
FE it SMCs FIAH LS P LE 2 N HERE R %, IXR2 BN FesO,-NP AR & B — e #EME . Fe;0,-DGEA i
I T FesO,-NP FE AR LI/, 168 Fes0,-DGEA FF & iT LU SMCs 3858 »

0.24

0.25
1 |Equation y=a+b*x a
0.22 4 |Intercept 0.013 ) i
Slope 3.406 4 * %k
0204 [RSquare (COD) 0.9362 Y ’ 0.20 = !
] " /a =)
g 018 7015
% 0164 g
g 0.16 4 —Cé
8 2 010+
% 0.14 4 o
< 1 y
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1 n
0.104
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Figure 3. (a) Standard curve of TBO determination; (b) Determination of surface COOH of Fe;0,-DGEA sample (0.001 <
*P <0.01, mean = SD, N = 3)

3. (a) TBO MERIRERZE; (b) Fe;0,-DGEA # T RME-COOH MELE R (0.001 < *P < 0.01, mean = SD, N = 3)

Fe;0,-DGEA

Figure 4. Fluorescence staining results of platelet adhesion on
different samples Morphology platelet adhesion on different sur-
faces of samples

4. T EHE MR E M/ MRS SRR B LR
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Figure 5. (a) Immunofluorescence staining of SMCs on different samples; (b) CCK-8 results of SMCs
on different samples (0.01 < *P < 0.05, mean + SD, N = 3)

E 5. (a) AR FEMAMERISCE ;) NEHRFENZEM CCK-8 £ R(***P <0.001,
mean = SD, N = 3)

3.6. NEZAREIEFRSCINEE R

K 6(a), #FEAS ECs JtHiIR)5, ECs ARHIL 1 WL R MM AR, AR, SARRT, WK
AN ANH B AL T — e R SRR, L, FesO0NP FESLECATIE, (HJ2E, f£ FesOp-NP RIS A
ZRRCAG, FLAnMAR A E R8N, ECs 40 & 2 OB FEE T . 4R 5 ECs B 9% 1 KM 3 KJa,
ECs CCK-8 #ill£5 R unld 6(b) . & 6(b)rh, ANFIFEfots A Bz 4RI P47 A 1 AN RO . 3 i) Bl
FesO4-NP FE 575 FXS e, TLAKEL, K577 ECs 1 RAI 3 KJA, FesOu-NP FEM ECs HITETERTE T %, 1X
7N FesOp-NP A By HA — € 5. 1 FesO,-DGEA H¥: it Y 20 I3 12 Y S 3 o

3.7. NERAREERBIEER

PN B A PRAE RIS R (I RS PR B0 T2 A B e 2 O B E L, 45 52 ECs MRt
L% DL S S 5 S5 A M A AR SR B 2R S R . M RIIRSCIA I PSS, SEZITER BAR Z B T,
SRR IR 56 5, 189 0 h, k8595 24 h 5, FGERKRRMTERE, 12 24 ho SRR 7ERITRAE
RN RE 9% 24 h 5T G O RESS R0 7()Fin. B 7o), Z3d 24 h fl1555%, FesO,-NP #£ 5 ECs iITR IS
INF AN IERE, IX L FesO,-NP A5 HAA—E HIEME, R8N ECs HIT B HLLEar (5 S35, 41
B ARE S N %, Ak ECs TR MRS N %, Fes0,-DGEA Ff 5 ECs T4 B B i i kT 25 (5t B
ECs iR HIBEES, Fo2E e R Al fEJR 8 /& DGEA BKIIBIN, fHi75 FesO,-NP HIFEME K KR
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Figure 6. (@) Immunofluorescence staining of ECs on different samples; (b) CCK-8 results of ECs on different samples (0.01
<*P <0.05 mean+SD, N = 3)
[E 6. (a) TRIFEMARAMERRAEF; (b) FEHRAKMAE CCK-8 £55R(0.01 < *P < 0.05, mean + SD, N = 3)
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Figure 7. Each sample (a) migration diagram of ECs before and after 24 h scratch; (b) statistical diagram of migration results
of ECs before and after 24 h scratch (0.01 < *P < 0.05, mean + SD, N = 3)
& 7. &#¥EM ECs XIiR(a) 24 h BIEERE; (b) 24 h BI/E Es iE 45 R %1 (0.01 < *P < 0.05, mean = SD, N = 3)
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Fe;0.-NP BT IR, BFE RN, Fes0u-NP XA EA BN « 1FE A T2 LA (5
Z I —Fpr ] =0, 2R RIGHAEYIHE M, B2 AT Fes0,-NP FIFR M S, v L& HAY)
MENE. FE, BT DGEA ZikThas, DGEA £ ket Fes0,-NP EAG H i) M /INSCR it 55 380 1) g

4. #hig

A [E - RS, ¥ DGEA Z k5 KH560 &) FesO0s-NP AN 55, X FesOa-NP R #ET 24
P, ZEEHA Fes00 PUKRL T IAEMIN L T — DN RIFITF & .

1. KERZRMEGEFERI, 1F Fes0,-NP W [H 2 DGEA LI T Fes04-NP 7E /K A i 43 81

2. FTIR 255 %8, DGEA £ kGt R L 5 KH560 4544t R AR IE 25 1F T R A RN, i
B S 1) FesO,-NP NFRIEAL R 1H .

3. /N G B 45 R W Fes0,-DGEA A2 T Il /R I % F2 BE 3G I, M B s 7R 45 R R
FesO,-DGEA X} 4 Bz 4l L A~F- i LA M o i S i 4m B s VB D, (RO, o DA R0 4 N B Al R 3 42
BA—E M EM AN,

Zx TR, DGEA Z IRt FesO0-NP AR ML TG KR T St T7vE,  [FI 19 FesO,-NP R IH A
VB IRE— 20 NI RE T A

E&WE

H % 3SR 5£42(31870955), [ 5 H s & 11 K1(2020YFC11077303)

SE K

[1] Zhang, L., Tong, S., Zhang, Q., et al. (2020) Lipid-Encapsulated Fe;O4 Nanoparticles for Multimodal Magnetic Re-
sonance/Fluorescence Imaging. ACS Applied Nano Materials, 3, 6785-6797. https://doi.org/10.1021/acsanm.0c01193

[2] Wang, X., Xiong, T., Cui, M., et al. (2020) Targeted Self-Activating Au-Fe;O, Composite Nanocatalyst for Enhanced
Precise Hepatocellular Carcinoma Therapy via Dual Nanozyme-Catalyzed Cascade Reactions. Applied Materials To-
day, 21, Article ID: 100827. https://doi.org/10.1016/j.apmt.2020.100827

[3] Tao, C., Chen, T., Liu, H., et al. (2020) Design of Biocompatible Fe;0,@ MPDA Mesoporous Core-Shell Nanos-
pheres for Drug Delivery. Microporous and Mesoporous Materials, 293, Article ID: 109823.
https://doi.org/10.1016/j.micromes0.2019.109823

[4] Wei, Y., Han, B., Hu, X, et al. (2012) Synthesis of Fe3O, Nanoparticles and Their Magnetic Properties. Procedia En-
gineering, 27, 632-637. https://doi.org/10.1016/j.proeng.2011.12.498

[5] Silva, V.AJ., Andrade, P.L., Silva, M.P.C., et al. (2013) Synthesis and Characterization of Fe;O, Nanoparticles Coated
with Fucan Polysaccharides. Journal of Magnetism and Magnetic Materials, 343, 138-143.
https://doi.org/10.1016/j.jmmm.2013.04.062

[6] Xie, J., Xu, C., Kohler, N., et al. (2007) Controlled PEGylation of Monodisperse Fe;O, Nanoparticles for Reduced
Non-Specific Uptake by Macrophage Cells. Advanced Materials, 19, 3163-3166.
https://doi.org/10.1002/adma.200701975

[7] Owen, M.J. and Williams, D.E. (1991) Surface Modification by Fluoroalkyl-Functional Silanes. Journal of Adhesion
Science and Technology, 5, 307-320. https://doi.org/10.1163/156856191X00378

[8] Boustani, K., Shayesteh, S.F., Salouti, M., et al. (2017) Synthesis, Characterisation and Potential Biomedical Applica-
tions of Magnetic Core-Shell Structures: Carbon-, Dextran-, SiO,- and ZnO-Coated Fe3;O0, Nanoparticles. IET Nano-
biotechnology, 12, 78-86. https://doi.org/10.1049/iet-nbt.2017.0044

[9]1 Li, Y., Zhu, H., Gu, H., et al. (2013) Strong Transparent Magnetic Nanopaper Prepared by Immobilization of Fe;0,
Nanoparticles in a Nanofibrillated Cellulose Network. Journal of Materials Chemistry A, 1, 15278-15283.
https://doi.org/10.1039/c3ta12591b

[10] Srinivasan, S.Y., Gajbhiye, V. and Bodas, D. (2020) Development of Nano-Immunosensor with Magnetic Separation
and Electrical Detection of Escherichia coli Using Antibody Conjugated Fe;O,@ Ppy. Nanotechnology, 32, Article ID:
085603. https://doi.org/10.1088/1361-6528/abc8bl

DOI: 10.12677/ms.2021.115070 609 PR R


https://doi.org/10.12677/ms.2021.115070
https://doi.org/10.1021/acsanm.0c01193
https://doi.org/10.1016/j.apmt.2020.100827
https://doi.org/10.1016/j.micromeso.2019.109823
https://doi.org/10.1016/j.proeng.2011.12.498
https://doi.org/10.1016/j.jmmm.2013.04.062
https://doi.org/10.1002/adma.200701975
https://doi.org/10.1163/156856191X00378
https://doi.org/10.1049/iet-nbt.2017.0044
https://doi.org/10.1039/c3ta12591b
https://doi.org/10.1088/1361-6528/abc8b1

INCHE 45

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Santos, M.G., de Carvalho, D.T., Caminitti, L.B., et al. (2021) Use of Magnetic Fe;0, Nanoparticles Coated with Bo-
vine Serum Albumin for the Separation of Lysozyme from Chicken Egg White. Food Chemistry, 353, Article ID:
129442, https://doi.org/10.1016/j.foodchem.2021.129442

Shen, F., Zhang, C., Cai, Z., et al. (2020) Carbon Nanocage/Fe;O,/DNA-Based Magnetically Targeted Intracellular
Imaging of Telomerase via Catalyzed Hairpin Assembly and Photodynamic-Photothermal Combination Therapy of
Tumor Cells. ACS Applied Materials & Interfaces, 12, 53624-53633. https://doi.org/10.1021/acsami.0c13925
Abdulaal, W.H., Almulaiky, Y.Q. and EI-Shishtawy, R.M. (2020) Encapsulation of HRP Enzyme onto a Magnetic
Fe;04 Np-PMMA Film via Casting with Sustainable Biocatalytic Activity. Catalysts, 10, 181.
https://doi.org/10.3390/catal10020181

ReM. BKMESA Sk RV R H 4% DU S & AR A BRI R [D]: [ 2601850, B i
K2, 2013

Rozalski, M., Bonclerand, M.A., Watala, C., et al. (2003) Inhibition of Collagen-Induced Platelet Reactivity by DGEA
Peptide. Acta Biochimica Polonica, 50, 1119-1128. https://doi.org/10.18388/abp.2003_3636

Volpi, N. and Maccari, F. (2002) Detection of Submicrogram Quantities of Glycosaminoglycans on Agarose Gels by
Sequential Staining with Toluidine Blue and Stains-All. Electrophoresis, 23, 4060-4066.
https://doi.org/10.1002/elps.200290021

I, Ay ] 5 PDGF-BB I ML 4547 J FEAR AW S [D]: [t 22 i3], bl Rl sgidokes, 2017,

DOI: 10.12677/ms.2021.115070 610 PR R


https://doi.org/10.12677/ms.2021.115070
https://doi.org/10.1016/j.foodchem.2021.129442
https://doi.org/10.1021/acsami.0c13925
https://doi.org/10.3390/catal10020181
https://doi.org/10.18388/abp.2003_3636
https://doi.org/10.1002/elps.200290021

	四氧化三铁纳米粒子表面改性及生物相容性评价
	摘  要
	关键词
	Surface Modification and Biocompatibility Evaluation of Fe3O4 Nanoparticles
	Abstract
	Keywords
	1. 引言
	2. 实验部分
	2.1. 实验材料及设备
	2.2. DGEA多肽改性Fe3O4纳米颗粒的制备
	2.3. 改性Fe3O4-NP材料学表征
	2.4. 改性Fe3O4-NP生物相容性评价
	2.5. 统计学分析

	3. 结果与讨论
	3.1. 改性Fe3O4-NP水合粒径表征结果
	3.2. 改性Fe3O4-NP的FTIR结果
	3.3. 改性Fe3O4-NP表面-COOH定量表征结果
	3.4. 血小板粘附与激活实验
	3.5. 平滑肌细胞培养实验结果
	3.6. 内皮细胞培养实验结果
	3.7. 内皮细胞迁移实验结果

	4. 结论
	基金项目
	参考文献

