2017 10 A
%38 %55 S1 1

Precious Metals

Oct. 2017
Vol.38, No.S1

b SNV

2 £ 0k &', 0fE?
(1. PP T oK% (2 SR S20, Bl B4 723000;
2. BRPGEE RS PR b5 R BN seie s, B W 723000)

W B ARERT EASRMB AT, EEA BRI RF 4. WA BRAEACTE
FIRAFMIL, PRI, REX AR, AT, A4, B, RBEFAREA T
ZO R, HART MRS AR BN, AMESAARG A, AR RRLEHATT RE,

KR sAke; BA; A
FEDES: 0654.2

XEAFRIRTE: A XEHS: 1004-0676(2017)S1-0139-10

The Application of Gold Nanoparticles

WU Rui"?, ZHANG Qiang' *, LIU Cunfang®

(1. College of Chemical and Environment Science, Shaanxi University of Technology, Hanzhong 723000, Shaanxi, China;

2. Shaanxi University of Technology, Shaanxi Key Laboratory of Catalysis and Application, Hanzhong 723000, Shaanxi, China)

Abstract: Gold nanoparticles have the general properties of nanometer materials and other unique

physical and chemical properties, such as optical properties, biocompatibility, catalytic activity. Gold

nanoparticles have a wide range of applications in the chemical, biomedicine, food and other fields. Based

on these special properties. The application of gold nanoparticles in the field of detection in food and

biomedicine are reviewed, as well as the development in the future was prospected.
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Fig.1 Schematic diagram of cross-reaction with an immunochromatographic
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Fig.2 Schematic representation of the visual detection of Staphylococcus aureus using nanoparticles
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Fig.3 Schematic representation of the CL immunoassay of AFB1



#S1H ES

A ORI 143

Job 25 P A ORI AN 2 W R0 0K 4 1 1 3
[ 2, 1 SR £ sch AR R TR, AR5 R A
9 ] e B Bh AR b, G T R TR
BRI, LR IR, LA R
153 5.2 ng/ml. BT XTRESLES, %7755 R )%
W B e VA RF S IR B T 91.3%, PRtk e 4 mr LA
FH T SRR oot ST 2 p A I AR .
2.1.5 EGJEE TRk

2oy, —Bol B ERT 4.5 gem’ (148
FRONESER. Wi, 8. R, B WENETES
Ja s T G A0 N AR A T oK ) EL 4 S R L K
A, IXULEGE— B AN, o EAEA R
wEAREN, FRIPEAMERESE, AMMESH
RNE G E BTG SRR, MK — R
AR, CEEEESSHEET, A 21
LR, v b A R R P ROR B R, EXER
S PR ARSI ) FE RS AN, VR 2 AL A R
HAAAEAREREC TS IR AT A IR ATk
) E 4 @ AR A B W, X AT e e 4
IERT B, UG, BER AR, P,
R R I By ol W Rry | AT A S b i S

I FH G 4 LU B2 R A N 2 4 J A H AT bR
M, REWHEMRAR —MTr%E. MET%R6. B
PRI T vk, kR HL B B e 75 R 24X
ZRONEE . A5 RAERTT L. & A T SEE I R AT
SERDLA, — B A 22 e (i 74 Uit 52 07 1)
CU, gk SARK F AR bRCgeRp R, B AE
AR e BRI ' 2R BORH 5 Z FRORE - (R BRSO, e i Y
W ST T 172 A B T4 AT RN sk ] LK 49 K 4
AREFEE AT AW, AN A E FE AT, st
PRSI gOR bk, KRB 5% EER
RPEARFH R

Chen 252V I 40K 42 Lk 0F 50 tE — R AR
REBUIREITTEE, MAITRA 14 nm B20K S MR
FRERAN I SIAE R Au(S205)," H4 4 ES 1A 2-3i3
CEEMAN AR F, A - 2 A2 Ik
YUK SRR, FR&-3idk QRS ST Bk 2
TR, IA B FEARAN K 5 2R TH 1 46 & AR SR 1)
H A, EH R AT DA st il 2 €2 P AR A SR A I 2
Fo N TERBEIET , %L TH 05
nmol/L, 7&H B & T 1000 4%, 2k A3
4 N E 2 (2.5 nmol/L ~10 pmol/L).

Chai %P5 FH 45 Bt H B e i 5 B4 S R 45
PIVERT, FABEHIMEmAK S, MR R FIIMA

HETR, HTHET2FENSHAGRER T -
PN BEREH K ARG A, SRR &M FE,
FEGER IR R AR D, I FH A ) AR
AR T DO B8 IR B AT AL, R BUE Refigik
#) 100 nmol/L. Li 2P FH ke [l (5 3, jst
Podand triazole EMH4NKEIRE] T 7 —FE S 710
Rl k. H RS et il @i H 25 R, Zhao %5
(3hgss 25 0 —Fh AT L S48 B 1R 570 T BP-DTC
BUESIK S b, T RRFA =N, BrolEser
LS AR HEgK 4 ERIBT T BP-DTC M4 4,
YK R AERRILG, R R AR,
MR A R 1 B 1), REERTL 31 ng/mL, 1%
A AT R DU AR B R o

2014 4, Sener ZEURIEAZ MR T LAE SR PH
THREFRIGKERER, B RS F R
77 H RGUE AT LLIAH] 2.9 nmol/L. Kalluri 25274y
SRR E R . ABEH K. A BRI I 3
RERS SR 45 G 0 o PRI AK S, A
i, ANEGK S BB F S RN Sig S,
FIREAUREACEL,  H H AR 5 2 B AR 5 384 in vy
TN, w4 AR W, A5 AR
5K 0.1 ng/mL [ =4 5 DU i
2.2 REEEWEZETE RN A

VIR RLEA T R AW e
LT ) T3 AV BT T A — A 4 A A4
5, HtANAOIEEYERY . WKRN AL A
L2 % G 92 25 B T AR SR B 2R R IR K
1R 22 A1 AT (P W VA 7 i IR 0 7E A= ) I 25 sl
RIFEZBEEH, e BEAR, ERPsLH A
FAKRFEAREE, AU AE R 2 NREH F 1
HEAUR, BrR R, S RmIEE 9k
BFEANM R . AR ETE 2 R 2R
HEMIEM, HERSIRERNSMA . B
fEs R RSFEEEEAESG, Hd, BRI
KEAEEBARR, BRI, BIR DR ERE,
ARG AT B s 2R, U R )
PRI, A AR AW e 5 U R P 4 B R B AR o
221 FEAEW Sy TR AN A R

1971 FGPKE bR d BRI H I, AR
BT YR EAE N RIEARCYIE RN ), &1t
JUHERBIA TR &, DGR EAE bR i 5%
PRICEAR CEAB TR, 250N 4 KaEir
WCHARZ —. WBERFRARREE, ATk
SRV A T ERZEREIR, B —5 9



144 it & A

38 %

J& T LK SN FRE R A IR R R H A,
TE A= PRSI 77 T 25 B F K SRR A% TR A B
o FE T HMRR I RSB TSRS AP
T B PR S A ST, oK A A AR A D A5
1 5 HAbARTC A IE T EEABL AL A, T8 iR f 7 44
e FE A E B KR ).

D R A IR A s 2B R CHY LT
HO B EFE £ 22 Fil b, 8322 B A E AR 9K
G T RBORR o AR A S [ e B0 22 A b
F SRS 45 P 2 A SRR E HL O, WRIEN 6.0%107 ~
1.3x10° mol/L i FE P9 (46 Hh PR 7T 3% 3 2.1x107
mol/L o XX Fift il A= 4 A JB 2 (B e P DL RO B R
U, BeEXTATRRIR 6 A HE S AT A B T HHERR
2010 4, Jeg AR gk 408 N e hric
BT RIEEREE A G K ERE. E— &M TR
REERE T G FHZGUK SREN 2 R A OB, KR
JSLJE PV RO 98, B I 436 6 VA WU R R A e
Kt e RIEEREE T G & &E. SRS RERW, %7
TEAE BS54 AT PR PTAA 2] 0.0082 pg/mL.

2011 4F 3K EAE DR 7Tt — R A FH 99K 420k
KA E S 8 78 HoOme el gk &b v H
LA, SRS P AL S 9K S 110 Tl R B 481 22
FALEG S BT S A . B S S A A
FHASE 6 & BB AE A AE G HLO,, AR5 BRI S8 A 1 g
1k HyO,, R4S 2,4,6-=R-3-RIE X HR
FEAE B EAR R & . SERs R EIR, |
YR AL B B 43T AN RT AR 1 7
M L Re A% 525 12 mian) A e .
22.2 TEANMRRAG A EHGATT R A

FKRLAR B AR 4 o B AT SR I X — R 2
LB TN 52N FH 2 90K 4 20 i AR AU 1, 3
H AT A IR S B i 9K SRR F- B . 4
K& HRE R KT 20 nm, {ERGI7 B B3
Bt RE M IR A S HO SR B . 9K & ok 535 I8
ML A L, FHECH e i K A CRFFAR R T

NS R BT 9K E o B LA R 4
BT RILIRN, P R E S A YK &R
B B 4K 4 R AT 10 nm (TG B A 19415 31
Ina, JE X X el ik GRS ISR, T
LA A B AE M AR F AR Y. T gk & rxUE
T RICEAG AT A B & T 13 B AOR 15 g
PR 3s, A CAE A0 PN A% 5 T B A A e R v P
.

(31| NP/ Sy WA Rt DU S LN S URAR i
M= AT m AT R, X — e AR R 5 L
HORIT TR AR K IOME DO, gk ok 78 A —Fh
R 7] B 41 L RS AGRT 6 R T ek A 4R P
BUGEPEM KL, AR AR 22 A0 A A B B R
AN Y% S A PN e

I JLAESR, B A 0 2R T 3 5 b 2 O BB R
(IR, R AR 3R THT 38 i s 2 50 B GOnT 4
PR B SHE RO FE thBRoRR % . David 28 APChK
YRR 4 PR FE RIECAARE, SR)E 5 Bk 3L
ZEBRXROVGIERmARED B, &5
i 22 P 2 T 5y 2 R AR B IR T 4 F
AN AL A R AT SR, T2 AT 4 FhaE B 2 18]
MM AR . EAEE 2015 SERIHGK S0
SEILT AR AR S AR o ARAT] S AR % A
Mt ATArIg, SREMH KN 1260 nm A1 1580 nm
1 R AR AR A PR AT HR S, B TR S
FEIT LA KRG RS N 2= A G . =
WEET, BN LE 58 n] LA bRic 40 i it
ITIRUF IR -

Hutter 25 \P¥i e WO T &t BB g 7 4%
AR AT K G RORETE L /)5 B Joft 248 R AN 1 22 G 441
oA RPN AR 25 5 B Re ¥ S 4Kk
WG, AR YN S A gkt . SEih R
BF 20 B X 40 oK Aok 1) e Wk R SO RT e 5 4 M ) 2
DA K K SR TR SRS (W 4 FT7R) o



#S1H 5

BE: YrREMMNH 145

Bl 4 PRI B ST T ARG MR (A~F) AN /N 5 0 L 40 8 3 AL oK S T IR 0 L RE S R as b)Y

Fig.4 Transmission electron microscope images of neuronal cells (A~F) and high contrast dark-field imaging of internalizedgold

nanoparticles in microglial cells (a, b)
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Fig.5 Synthetic routes of the multifunctional drug delivery system
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Fig.6 Images of GF-assembled AuNPs in A549 cells after the endocytosis
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