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1. — PR IT BRI - SRR & A IR ) 46 7 1, HARIELE T, SR DL DR

IR R PR S AR YTURNEALE 56 77 Tk G T A0 2K il £ K 2 JE 58 ) AR AT A g i 5

WIR2 VR IR 115 B0 & A Au I FIAg B 1Y) 58 05 Bk i I B T8 S i R TSR S
AR, LL10~50°C /minf) FHE#E R i =i THE250°C~310°C, AR 5 HARA W E =i, Bl af 15
TR RS B - SRR E A

2 FRAE AR ZE R 1 BTIR IR 5 05 Bk T - S AR 4 oK A I A 1) £ 5 v, FLRREAE T, 2P B
JT 3R SR F A0 3 SRR 1] 2 Au B RN Ag BB, K FH 35 S5m0 O 1 SR A BBl 75 281 ) Au I
FIAGNR B F 454 o

3R AURZE R BT IR 1K 5 75 Bk I - S AR 4 oK 2 A I A 1) £ 5 v, FLRREAE T, 2P 3R
FIr ik 5K F 38 A DR 1) 46 Au B RN A g R 1 B AR st A% g « DL SR O Tk I T A Dl 2 PR AL I
FE L 78 5535 S e B X A A R R, SR B s B SRR DT R, 76 IR 5 /N T 1x 10 %6 T
SUHEN0.01nm s 'SR HE TR, R URLE SR 5 T i TS B 0 AR 2 ~ 6nm 5 T Au AT L ~ 3nm /B
Aglist, B RT 5 5 0 Tk G v IS 45 215 71 HEAT I Au/Ag B2 VT

A4 AR FEAUCR L SR 1Tk 1 58 7 Wk T — - R A oK 2 6 S JBE 1) ) £ v, SLARRIEAE T, AP U2
Frid ¥ SR B SR S

5. BRI EE R 1 B AE— TR 773245 31 (1% 56 0 Tk G — 4 4R 9K 2 A T IAE 7 S IR e bt
R P A S P A W R S

6 . BRI B SR 1 B AE— TR 77 ¥4 B (1% 58 0 Tk I — 4 AR 9K 2 A TS0 /1 21 i e bt
JER PR ARG e 2 LR

IR VRN EL R B ME— IR IR 5515 B 1) TR 5 Bk - S R 9K R & M IRAE £ i
1R130minbA L, 25k v B R T A VR AR M 2 R FRE GKRL T SR 5 THA

IR KD IR AN S 13 B R SRR = N L L3 B BRI L B VA
Ri110~16h, FUH 5 R H O BEE T, T W LR TR EME GMRASER N 1- G- H
AL HE) -3 L B h W SRR L /N2 BB BT I iz i 7 HR IR 940 ~80min, B HE Ji5 K
FEETKIEE, TE

IR B R F S 15 R 0 B A R AEA CIR T JPSATUR IS 17 8.4 ~8h J5 B
i o JE R B R Eh 4 il 25 B T KIS U, THAR

A IRA L HIHR BN 100ng mL ' IPSATETR , S5 1E 52 T Anti-PSARIPEN-Au/Ag NPsif4T
87, Ko I 2 8 BT G PEN-Au/Ag NPs & A {# EELSPRIG HE 1 254k, , A0 4% HL 4R 16 o B L LRI R 1
A
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—MRGHRE-SRPKEESERNBIFEZERNH

F AR Tt

[0001] Ak JE T 5t & BAVKE GRS AR, BARW K — M5B - SRk E
A R 1) 2% T vE S HLAE AT A IR e P (prostate specific antigen,PSA) HI4s 1k
Gz M B R -

EREA

[0002] B4 J@ANKMELBA R 6% A i 2 ERe, O 2 N TR 2 1L
L 55 22 /AU, G H2 FOBRR () G 2 1t e, A S AR AR R AR T 2R E 5
¥ 545 5 ORI - B0 06 8 N5 21 7 4 J8 9K BURL R TH 1, 5 AN SE I Ee b5 57 4

JEANAKRIURE H HH L 1 R R S 0 26— 2, RUGE NS 68 S b AT IR, 7= AR Ry 383k T 45
B TAARIEYE (Localized Surface Plasmon Resonance,LSPR) ¥ % o AT{0] i 2R 5 4 J& 4 K il
W30 b (] FE 55 22 1 /1 H PR 558 1Y) ERL 3R AT 2 3 B LSPRYG 1 i AR AR 4K, o 78 AR A% S 2
B, Y OREE U SR KR I T AN AR N, £E FL SR T ] e AR W e MR R ) B T (WA R
55 5 SR BT R A TR S 1 SO 5 4 M 0 5% 4 iR N KR 1 3R 1 P G, T 3 B
FLSPRYGHE R A 2 %% , 15 MW B ik P 5 LSPRYG Uk 41 A5 72 2 R aE EL , AT 58 Xt B b B )
Jobrid (label-free) PUd 224 o BRI, DA 53 4 JE AN KA KL LSPRAKSN. AR 2 AR 4
AL RS C BN RIS RS (Point—of—Care—Test,POCT) Ak () BB TR Z

[0003]  AN[R) P2 11 Bt 43 J@8 4 oK MUk ELAT AN [F] B LSPROGHE , 48] 4 49 2K e ) L AR W i e 3
AT ~520nm, 177 49 K AR W D)3 55 A7 F- ~400nm. H |7, 38 #1145 S AR & S gk atk),
T H A A 23 1 B R AR AN R B SRR SO, BIRT R T AR ) R Ak A IR AR AR &
FHIE 5 09201210492265 . 9f ) —Fh S8R A T H 9 KR+ 1 1) 4% 757720 201310348676 . 511
CH T 5 7K B8 1O LSPRA% B JIEE K Ho 1] 4% 75760 < 201710219201 . 4F — Fh I T8 41 B (& 115
() EAR A S Kb 7 B B I K B Cr® 1 ¥ ) . 201510250664 . 8 —Fh 2 i H Ik—4&4R &
SR Ry 45 5 5 N D) f2 201510947225 . 20K € JFAT SR Ak 1l 45 AR & 4 — A
A e GRS FOTEY AT 1 ad Il il 48 2 A AN A SR A 7 L B SR A S 4Kk T, 1A
H A ERE , AT AR/ A S I AT

[0004]  FESFR B2 A, H T 00 H AR 40 5T Bt < 8 40 K ORL ¥ 75 B4k ] e 78 4w BRI 2
b BRI A8 R PR D R D Cn 3 389 Ak v &) )% 1) B 4 TR 4N KR A7 AE S T A e
265 5y T S ) R DRI, R A N S AR SR LA iR g Kok - SRR Z A A T, 5
BT EDRED BAER 2% 7o RSB TIRNE AR BRI R 289 S AR g oK i
PR KA HE (K. Jia,et al,ACS Appl. Mater.Interfaces,2014,6,219) , 2 #4448
YKL B H 5125 o 127 V5T DK 2 R A 4 g oRORE 7B ik T B30 2 JEC 3R T 2B AT 18] 5 5 1
T 5 T IRAFAE PR PRI FE L vy (5 T-550°C) A A s 1 4 &5 [ RE, 338 0 1 #1385 B AS AN
FE R B, TR — A b A R BEFER) 5 v & SR oKk 7 [ e T2 b, IR T4
W /A AR IR ER T B TS T R )3
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LZBARNE

[0005] 7k BH &F X 1 St BCOR A7 FE B SR, 38 7 — B0 IR J5 K - 4 AR 4R oK R
(polyarylene ether nitrile—gold/silver nanoparticles,PEN-Au/Ag NPs) & & 5]
il 2% 77 B B o A R BH $ AL 1) 5 0 Tk T — B ER MoK S A TR I il 2% D7 v, DLSR O I IS vl
JEAE N ML, M B S TIRAE R B AR EEN SRS R E G, BEm TR
77 WA P B0 S A AR R B8 2% A 1 34T BROEIR K AR B, e 445 BIPEN-Au/Ag NPsE & ;
KRS B GRS SR A KA AT ) asE e sk & T AV Dise b 54 10, m R H
T A G R I AL AR R T BOR S

[0006] A BIHIFIARTT AT

[0007]  —FhIR I BENE - S ER G K 2 A B il 46 07 v, HRR IR T, 3 LU PR
[0008] PRI LASR J5 BRI B AR B, SR R B AR DTRVARAE L EAR IR i) 4% G0 oK )R
JE T AufEE A Ak ;

[0009]  JDIR2 ¥ D IR 145 B & A AuflE FIAg IR 1Y) 28 05 Tk I v i B T80 =0 N ZE I 1S
AT 5 PA10~50C/minf FHRE 2 i = iR TH 2 250°C~310°C, 285 H AR T =, B
CIREE VY o i e R h =R e i

[0010] kM, 2P R 1 ik >R P B ASAH IO AR 1] £ Au BRI A g LI, SR FH 125 5 F, 455 41 1)
VENFE B , 45 21 A Au B RN Ag B N R B 2544 .

00111 gE—BHh, IR 1A IR R VB S ABUTAR VA 1) 28 Au i R Ag IS 1) B AR #2 9 « DL DS
Tk Ji Ve A R S P R S, 7 G 78 5 08 S P B A D A D TR, R FH L 2 B SRR DA
FEIE /N T 1x10 FE OUREE N0.01nm s 261 R 5 AR IR 75 58 75 b i 38 f_E- U AR 2 ~6nm
JE AU AN ~ 3nm = [P AR , B o] 75 58 75 Ik G v 1L _E 45 2R ZHEAT I Au/Ag B2 4 i e
[0012]  ggk—2Ph , B PR2 Pk 15 1 AR N BB o

[0013] AR BHICIRAL | FIR R T BEG - SIRAK E SRR YR P (prostate
specific antigen,PSA) HJ4E ST AS I A B 8 FH o

[0014] A% B 71545 20 58 75 BE G -4 AR 40 K (PEN-Au/Ag NPs) & & 3 B0 1 41 IR 57
PR (prostate specific antigen,PSA) HAs Mt FE H AR A

[0015]  ZDER1 A K BHAS 20 5 07 Bl - 2 iR 9 oK & A A 4 IR 30min BL L,
FPR IR I R & 2 RIAFE KR T, R G115

[0016]  JBHR2 KB IRIACIE J515 2 B SRR =R T 11-Fi e ig MUA) a7 )
LB R0~ 16h, BUH J5 R F S BG4 0 BIR T e 10 B & AL =R T
1= B~ &N R -3~ 4 fk 0 iz £E R £ /N-F2 FE 5% A IV i (EDC/NHS) 34771 Hi= 7140
~80min, B 5 R £ B 1 KIg0, T8

[0017]  JBBR3 KB IR2ALI J5 15 2N B G AE4 CIRFE T \PSAPLIA (Anti-PSA) H+
RiA~8hJE B , 26 Ja >k B IR SR 42 Pl 25 B 1 /KIE BE , T8

[0018]  DYR4ECHIME H100ng mL ' IPSAVEWL, 5[ 52 T Anti-PSA[) PEN-Au/Ag NPsif
AT I SE Far I s B2 T JEPEN-Au/Ag NPs & & i BELSPROG1E 1) A4k , 045 TR 0 o B2 | SL R A0
I,

[0019]  AREHHIA i RN :
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[0020]  SELAHARML , A B DLERE O Bk I v AR 9 2 i, SR R SOMDTAR VAR |
il 2% Au/Ag b, SR Ji5 78 T 28 IS I 3 B A0 3 A0 VR B b AT OB K AR B, 15 31 T 4K 2
FLAR 3 AT 380 50 () - R AR FIORE 5 A TR o 4 5 B L 1 T 5 % Tl s 1 30 0 e 2 73 0 88 1) 2
AT AN, AU/ AgRRAE BT 2L RS BRI R RR TR, B E T A 5 S Tk I v R
THT » 15 21 1 40 K R A 8 1 5L A5 1R w1 R 1, 181 58 B Ja ] B 1 X6 i 00 By 57 B iR
(prostate specific antigen,PSA) MG RERT I [, 4K BIAE 2 A i) £ 5l N4R
54l & 5 i 5 A AL , 9K T R A% 20 A B INE4) 5T, LSPRI AL UG 2f 1 5 B8 4%, i Jt
PSR =T

B 135 BR

[0021] 1A R B A5 3 1 SR D5 Bk G - S AR 9K B A MR 25 Mo =

[0022] P2 A i B A2 45 v ) 3 Jos 3R 5 Tk A ) A 2 8 # 25

[0023]  [&I3 M A BH 75 21 A 58 75 Bk B — & R 9K &2 & 8 R E BEAT LSPRYG 1% 5 47 I g

Je 2 AR R

[0024] |4 452t 4 3 5o L A7) 1 - 395 21 (1038 K AT 5 10 5% 05 Bk s — & S R 2R 5 ek Il — & 4R
AR LSPRYGTE ; Horb , PEN-Au £ 1m Ayt bb 51 138 KRG I 58 5 Bk — 4 4L 3 i, PEN-

Au NP Xf LG 51 238 /K 5 i 58 75 Bk i~ 9K I, PEN-Au/Ag £11myxf b 51 3318 K Fi i 2%

75 Bk - R A e SR R, PEN-Au/Ag NPs ASE it 318 K G SR A Bk - &R & 91K E

A

[0025]  [RI5 RSt (ol 1 -4 753 B 5 57 Bk G - S 4R 9K 2 A I LSPRYGIE ST EL B (A) , BA

J SRt -443 2 1) 2 A R R T R AR A (B-B) s Hodr, BXE R SEREFI L, CXf B 5K

it 08112, DS 7 S it 1513 5 Bt o7 S i 45104

[0026] &6 Ay 52 iti 91 3 75 2 () 5 55 Bk i — S R Al K B A VS I R AR A0 AT T (A) 5 DA B S it 491

315 B[ 55 A AR 2, R IO AN A ] (15min, 30min, 1h, 2h, 4h,8h,12h) JSLSPRIL ik

5 % U — AL S AR £ (B)

[0027] 7 S fsl 315 20 56 75 Bk G -4 iR G K B A XS AT ZI R4S s (prostate

specific antigen,PSA) BEATHE R MG A MIAILSPRYGTE (A) , 15 5T L B FE RS =7 Pt JR

(G 1MiEAEA ,albumin from bovine serum,BSA) ¥ M fRILSPRYGEE (B) , S jiti 51 345 £ )

IR - SRR E A IR AR T B E O , DL TSRS R (prostate

specific antigen,PSA) JFEATHE 5 1 G2 A8 I J5 I 9K A R 6l - R ABE I (D)

BASLHEA

[0028]  "RHIZE A B I AN STt , R AR IR T %R

[0029]  — iR D7 Bk - R A K & & M 0 i £ 7, HARHIEAE T, G LA T P BR
[0030]  ZBHR1 W Hath 2R J5 Ik I i HH M1 ) 45 - ME R PR B 1 g B8 05 BRI TN = 30, 8
S5 7] = 20U A S B0 ImLN , N- — F 3 2 Bk % (N ,N-dimethylacetamide, DMAc) ,7E80°C F#i
FE30min, 75 21 58 75 BEIG VA SR 5 5 R4 380 1) 58 05 Tk M 8 VR 22 12431 - BB il b, T Tk A
b, 5B THRFEFAES0°C L 100°C . 120°C . 140°C . 160°C & MLE A 4F2h, 58 G » H R
AR R I IR A8 T, BRI 15 21 n 5t 58 5 kMG 175 BA
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[0031] 2D R2. Au/Aglb iy il 2% « LAD BR 145 2 1 vl e v 58 05 Bk 1 325 BH v AR S 22, R
VB ASABUTRNEAE L EAR IR )28 Au B FNAG L s FARIS R Dy - E AP IR 149 3 1) 7T H8 8 58 5 1k
i 125 B R 5 7 o 02 O H B A P AR DR AR, IO\ ZE A T B A A 2R R B R, R
FLE PSRN A BB /N T 1x 10 TR B N0 01nm s ' 264 R, IKIRTE SR 75
ik i 7 B VTR 2 ~ 6nm JE (K Au BB AT T~ 3nm 5 (K Ag S, BV ] 76 58 55 Bk i b 75 3 R% 51 HE51 1
Au/AgH A I, a5 A W LFTR 5

[0032] DRI VIR K AL BRI AR K 0 BR 215 B 1) 5 AuBEFNAG M 1) 58 5 Tk i i M . 1457 =X
L TS HE SRS R, BA10~50°C/minf AHEE R =l A2 250°C~310°C, RIZIH
SRV FNZE R, BV AT 45 3 Bk 58 55 Bk IS - S R 4K 2 v b, B IR P 2 T 5 55
B AL AR IR S, H 2 Au/Ag R AR W 2 3B e e 3 1T T RS 5 TR 4R KR T 1
SRR ] 52 T 0 5 5 Tk I e 2 T , 43 3] v e R ) A oK R 52 45 Y B

[0033] DRy 1 FRIF i 5 2L A 400 v 10 325 A 1 5 5 Tk G R P Ty Ok AR Xy B A 152, 6— G K
I , Bt S A A QA8 5 s A5 31 o 5 5 bk i 1) A 22 5 R R B 2 B

[0034]  fOEI3A R, KA & 145 2 [ PEN-Au/Ag NPs & & IR HEAT & AL AG I LSPRY: 1%
I 8 67 ¥ A 8 T3 S F B A DX A 4 T R A 3] 1Y) T 7 TR B B 454, — AR BB 6 RSE R
110um*110um, F) FHEE R A X1 2 2 At R e A S MR AR e 22 s, fE H 851065 4
BE 105 45 X AT B AL A IILSPR Y o 3 A R WA RE %1 25 ¥ 5 45 BB R AT 52 Al
PRI, 7] DA RO IE IR DX 385 P 45— 1, 38 s DR DX 3 A [ W] 8 3l P Dl it e 3

[0035]  sEjiifsl1

[0036]  —PER 5 kMG -G AR AK 5 G I ) £ 5 7%, AR DL N PR

[0037] DRI n] Hat 5 0% Tk TG 125 FH S 1) 1) 2% - vERA PR B 1 g 58 D5 kMg (T 4 i =t 12
Fros) RN =8, A5 =3P i nlinl N, N-Z H 3 2 B & (N, N-
dimethylacetamide,DMAc) , FE80°C N HiFE30min, 15 25 75 WS VAT ; 2R )5 , B 15 B/ B 55
ik i 1 T M2 A8 T T4 (M B B A, OB TR AR A, 3 B THRFE P AE80°C L 100°C L 120°C
140°C \160°C &30 7% 45 R AREr2h, 5e UG » H ARG R =0 K M I\ B ik B4, B el 15
Bl AT et 505 Bk T 325 BH T 5

[0038]  JDHR2.Au/AgE (1) il & « 44 20 IR 1159 2 1) o] H i 5 05 b i 28 FH T I B8 1. dem
1. Aem K/, SR JEAE L 178 55375 S B A AR D R SRR, TN 2R T A B8 42 i A ) 2K B 2
H, S FHE YIS AR, R R /N T 1x 10 SFE WA UE B 90 . 01nm s ' ISR, e e
TG R 20— R R N 2nmfJAu B, FEAEAUE b 28 8E — 2R A InmF Ag i, B ]
F 58 kIS 45 35 FHEB I Au/Ag B & T, 45 M N L BT 5

[0039] PR3 VIR K FAD BRI AR K 0 PR 215 B 1) 5 AuBEFNAG M 1) 5% 5 Tk i i M . T8 =X
PN FERAA T, BL30°C/min i FHE 28 = IR+ 2250°C, RIZI 5 ARA H 2 =0, R m]
RN IR T T Bk - SRR T AR

[o040]  sEjiifs)2

[0041] st 49 5 St AR E , X B0 T P IR3H LL30C /min i FHEE R i iR 2
270°C , H A0 IR 55 5t 45 L AH ]

[0042]  SEjiifs)3

[0043] A5t 49 5 St AR EL , X B04E T P IR3H LL30C /min i FHEE R i =R 2
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290°C , H AR R 5 S5 1 AHTR] o

[0044]  sijifsl4

[0045] A it 49 5 St AR EL , X B0 T P IR3H LL30C /min i FHEE R i =R+ &
310°C, H AR D BR5 Sja 5] 1 AH[A .

[0046] X Eb 4511

[0047]  —FhER JF kMG -4 L i (PEN-Au {1 1m) (I8 5, 4G DL A IR

[0048] DRI n] Hat 50 Tk TG 125 BH IS 1) 1) 2% < vERA PR B 1 g B8 D kMg (T 4 i =t 12
Fros) RN =8, A e =8P i nlinl N, N-Z H 3 24 B & (N, N-
dimethylacetamide,DMAc) , FE80°C N HiFE30min, 15 25 75 WS VAT ; 2R )5 , B 15 B /) B 55
ik 15 V5 VR 2 1 A T T 4 R B A b, TCEL T AR R, I E R R P AE80°C L 100°C L 120°C .
140°C \160°C &30 7% 45 R ARER2h, 5e UG » H ARG VR =30 K M\ B 3 i L4, B el 15
Bl AT et 505 Bk T 325 BH T 5

[0049] D ER2  AufR 1) il & K D IR UAS B0 v He ik 5 05 Bk IS I I I BTN 1.4 cmx
1. Aem K/, SR JEAE L 178 55375 S L B A AR D R MR, TN 2R T A B8 42 i A ) 28 B 2
SR B A 3 SRR, 7R /N T 1x 10 S4B IR H0 . 01nm s I &1E T, TR 5
75 Bk I 8 R 25 8% — J2 R B S 2nm 1) AulEE , 45 31 5% 5 Bk I - 4 T S e

[0050] X Bk 4512

[0051]  —FhE8 F5 kI -4 9N K I (PEN-Au NPs) 1455 5, AUFE DL T 2 08 .

[0052] DR ny Hat 50 Tk TG 125 FH TS 1) 1) 2% < vERA PR B 1 g 51 D5 kMg (T i =t 12
Fros) RN =8, A5 =3P i nlinl N, N-Z H 3 2 B & (N, N-
dimethylacetamide,DMAc) , FE80°C NHiFE30min, 15 25 75 BE S VAT ; 2R )5 , B 15 B /) B 55
ik J15 V5 VR 2 1 A T4 R B A b, TCEL T AR R, I E R R P AE80°C L 100°C L 120°C .
140°C \160°C &30 7% 45 R AR Er2h, 5e UG » H ARG EV R =30 K M\ B 3 i L4, B el 15
B AT et 505 Bk T 325 BH T 5

[0053] D U2 Awf (1) il & < K D IR UAS B0 v He ik 5 05 Bk IS & I I BT N 1.4 cmx
1. Aem K/, SR JEAEFE 178 55375 S B A AR R MR, TN 2R T A B8 42 i A0 ) 28 B 2
SR B A 3 SRR, 7R /N T 1x 10 S4B TR 40 . 01nm s I &1E T, TR
75 Tk I R b 78 8% — 2 R BN 2nmP) Al

[0054]  JDR3IB KK E T FE 20 BR2AF B i Aui I 58 05 Bk i v i B T4 = oy L 7
RAAA N, L30T /minfl FHE Rt =R T E290°C, BRI %] [ 4RA #1255, R AT 75 3 B
I 5 5 kM — < 9N K (PEN-Au NPs) .

[0055] XL 4513

[0056]  — B F5 Bk ME -4 4R A 4 i 4 I (PEN-Au/Ag £1lm) FH 80535, 3G 0L N B3R

[0057] DRI n] Hath 50 Tk G 125 FH S 1) 1) 2% < vERA PR B 1 g 51 D5 kMg (fb 5 4 i =t 12
Fros) RN =8, A e =3P i nlinl N, N-ZH 3 24 B & (N, N-
dimethylacetamide,DMAc) , FE80°C N HiFE30min, 15 25 75 B VAT ; 2R )5 , B 15 B /) B 55
ik 15 V5 VR 2 1 A T4 R B A b, TCEL T AR R, I E R R P AE80°C L 100°C L 120°C .
140°C \160°C &30 7% 45 R AR Er2h, 5e UG » H ARG EV R =30 K M\ B 3 i L4, B el 15
B AT et 505 Bk T 325 BH T 5
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[0058] D HR2.Au/AgME i il & < 4 20 BR 145 21 1) v] He ik 58 05 Bk i 2 FH I BT B0 1. 4emk
L. 4em KN, SR JE 72 E 78 5537 S P B 40 0 4 D9 HE MR, TBON e A M JEL s A () 28 e
H, S FHE YIRS AR, B R /N T 1x 10 SE iU B 90 . 01nm s ' IR, e e
RO IR R 20— R R 2nmfJAu B, FEAEAUE b2 88— 2 )R FE N Inm R Ag i, B AT
RRNR TG-S A S IE SR (PEN-Au/Ag film) .

(00591  Stof S it 451 3  %of B 48] 1 - 345 1) ¥ e M ik 47 78 Az Asr ML LSPROGHE 5 58 7 77 5 /2 2k 198
ST P A [ SR R i AT 21 ) TR D7 TR RE P 540, — AN FEFI H 0 RS 9110 pmek1 10wm , 1) 2
BeA B 2R 5 LG I8  FE TS MR (1) 6 5 B BT , 78 H B 1065 W8 LORS (1) 26 At~ 0 3
AT 8 AR ML SPROYG 1 o 5 [ 21 45 44 52 & W4T 78 A RIS, AT DA 380D E kX e
) 48—, 2 o IR DX 33 AS [R] 0T B s ) D6 1 9% 30« MR S S I dn B 3B s, ik 45
4P

[0060] || 4 09It 513  %of b 45 1 -39 21 ¥ e B A LSPROG 1% s Horb, PEN-Au film Xt L5l
1B K B IR B8 7% Bk IS — 4 e 2 T, PEN-Au NP g ol b 461 238 /KI5 1 58 5% Tk i — 4 ) oK T i
PEN-Au/Ag {1 1myxt bt 451318 K 1 i 58 5 Bk I - A 4 1 22 3 115, PEN-Au/Ag  NPs A S it
151318 K J5 1) 58 75 Bk - AR G S 9K B & B .t B4R %, 3B K AETHYPEN-Au £ilm B A
B AN BH S ) SE AR, 3K A T 2nm 1 4 I RS B0, R T AP B S 301 s 204290 °C IR K
AER 5 R AR12) 5 B T A7 F61 3nmAtk () i R L SPRIR ST , 2206 55 24 220nm . 117 18 K A1
PEN-Au/Ag 1 1mJGH & AR B, 1% 72 BT 2nmff) i b 28 8% Inm R AR L, fi & )
VeI T B 0P 5 i 420 290 °C IR K AL B S (SETA513) , tHIW 1 A7 T-532nm4h (1 LSPRIK
g, L2 18 57 A 142nm 0 R HH Au/ Ag JIEAE AL B A2 H R AR W 28 I % 3 Bt i T AR S 1Y)
KR T, [ 5 T Ak 58 55 Tk Ji v IR 2R 1T, ELPEN-Au/Ag NP RS04 38 48 T PEN-Au
NPs,PEN-Au/Ag NPs [ 55 49 /N T-PEN-Au NPs, % BJPEN-Au/Ag NPsH 4 58 4 57 () ki
R34t

[0061] Ao Sz it 451] 1-445 3] () 5 & B HEAT LSPRYGRE A I, 45 B An&I5 T - & 5952 it
11-475 3] 1) 58 55 Bk s — 4 AR 9 K 55 & I A LSPROG HE X EL B (A) |, A R S it 45l 1-445: 31 &2
A I T B E R B-E) s Herbr, BXE S S5 1, O RS2 it 45112 , DX S 52 i 4513, E
X ST A1 4 o FH B SATTT I, AN [F) i BE R AL B A 21 1) A v I LSPRIR WL U < 536nm (250
"C),538nm (270°C) ,530nm (290°C) ,529nm (310°C) , 3 AF 55 & 76 JEE {1 W g g [ 25 A 3 VL
F5£ ) o T S L A e A, R A 56 o o A Ak 3L U, 1 P v T 48 o e, 310 °C #vVib
RN H A EREAE490nm UL AT IR IS BH B30, X 2 i TR ZIR T, RO BRI MR O I
T8 53 T S R B o bR I SB-E AT 4, B A A R B R T R SR AR BRI R SF 20
TR A5 1310 °C AL BRAS BN 1 B2 G S IE R, goKORE T R AR B /N 17290 °C #usb B A
M E GEME, X AT RE 2 HTE310°C TR T B MI C I D &, FEOL ) FiEiE 3)
AR IR, 4 B AN T TR e N B 5 kG AR T, BR ) T PR R 51T .

[0062] o St 451 375 2] 1 58 05 Tk i — < R 4 oK 52 6 Y I 32 10 1) oK b~ AT R AR 2 AT v
SR IR, 25 R AnE 6 BT o 16 9 5 it 451 343 21 11 56 0 Bt i - S AR 9K ] & Wi
A AT (A) PR St 315 2 1 2 G IR AE A BE IR A R 1E] (15min, 30min, 1h, 2h,
4h,8h, 12h) J5 HILSPRIZ e 5 B A — 4k J5 B A4 26 o pl PRI 6 AT 1, SICTita 91 395 280 1) 5% 5 Ik
i~ R G K A L PR KO 1 ST 28k 428 ~ 35nm, HL2» A1 34957 o I 6B AT 01, i S i
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#1379 3 1) 2 A W IEAE BRI AN FI 18] (15min, 30min, 1h,2h,4h,8h,12 h) J5 ) [HE—17
BT E A MR FLLSPROGTE , BOG 3 (1) JLHR UG 53 B2 EAT VA — AL AL B S , Bl A8 £ BEIR I [A]
) 3G T, L R AT i 2 AR A AN /) 5 2 BH AR K B A R 2 R FH ey T 5 O Tk s 1 3B g b 3
AR L P Au/ Ag VIR AE T 3R I A% 1 1 I R r R IR T BRI 58 T T Ve IS T, 9 58
T AR R E P

[0063] 7 Jk BH < it 451 345 21 1) 58 55 W NS — 4 4R 90 oK B A 3 B 0 /T A IR R S LR
(prostate specific antigen,PSA) BEATHE AT, BARIFE N

[0064]  JBBR1 44 A I B S it 1) 319 21 1) 2R 05 Ik i - S 4R 9N K B & AR £ B iR i
30minFf IR 33 , 2 FR R M 77242 X 2 RIAFEGUKRRL T, R G E R LA F125°C
AT TR

[0065]  JP4%2.PEN-Au/Ag NPsK AV TIReAl K2 BRIAL B 515 2 1 &2 & AR = iR
N 11-3i%E+—%efE (11-Mercaptoundecanoic Acid,MUA, Immol L") [ ZEEVERIRIE
12h, R HAMUATE QKR 3R 10 H 435 , i AT BRI 5 7 7 2L R AR , SR B 5 R FH G B
TE PR3 , BRI 2 RIIMUA, fE BB 25°C N T8 AR 5 o ik T8 5 1 2 & v i
R T 1- G- HEIEFR) -3 23 WL (0. 4mmol L7 /N-F25E BEFAHE W
Jz (0. 1mmol L°1Y) 35 (N- (3-Dimethylaminopropyl) -N’-Ethylcarbodiimide
Hydrochloride /N-Hydroxysuccinimide,EDC/NHS) *FiZ#160min, 3E4T R MR IEEL ; &
Ja » K £ B KRG 3 , £ 1S HEAR H1 25 °C R b AT T8

[0066] P BR3.PEN-Au/Ag NPsZK [ [EH & ikt B ii5r 1 K P 20 B 513 2 1) 2 &
FEA'CHRLE T JPSAFLAR (Anti-PSA, 100ng mL™") B -2 5N, HUH J5 5 R FH 8RR 26 22 vk
(Phosphate Buffered Saline,PBS,0.01mol LY VE¥e 338 % £ B 1 /KIS, & 5
TE R AR 1 25°C Tk

[0067] 534 PEN-Au/Ag NPshf 52 R HLE 2 B R B 100ng mL ') PSATETR
5[ 5% 7 Anti-PSAKIPEN-Au/Ag NPsHEAT [ 87, kU S Wi AT 5 PEN-Au/Ag NPs & & i
LSPRIGTE () A2 4K, , EFE ILHRIGE 5 E , SLARA R A4k

[0068] A B S it 451 315 2 11 58 05 Bk I — & AR 9 oK 2 & T XS BSARI RS A A X B, B
Ay FLHIE 9100ng mL ™" AIBSAYA YR , 5518 %€ T Anti-PSAM] PEN-Au/Ag NPsHEAT N, K
M N AT JEPEN-Au/Ag NPsE & ELSPRYGHE 19484k, , 45 JLHRIG 98 B , IR 1 A2 4k
PAIEAR st BB , 36 1F A & WA 42 i L G PS AR MU ) s S 1, 18 B R &5 SR I TR
[0069] &I 7 s it 451 34 2111 56 05 Mok i — - AR 9K 2 A v X A FU R R B (prostate
specific antigen,PSA) BHATHEFPE G R MILSPRIETE (A) , /xS b iy R4 P B i
(FIMiEE S HE ,albumin from bovine serum,BSA) ¥ MK FILSPRYGEE (B) , S it 51 345 21 ()
R0 Bk - ARG K 2 G R AR 1 R AR R (O, BL XS AT B ERE R PR (prostate
specific antigen,PSA) ZEATH: P e i il j5 i B &I i e 7 B E O) - A
TA-BR %1, PEN-Au/Ag NPsTEMUA Mz Anti-PSAKLFE 5 35 B SL R AT R 41 7 55 W8 AT o FBF 448 5
LG s 5BSAR N5 , B A T ELSPRYG 3% A H B B 2 A8 4k s 17 S PSA S M. J5 » B 6 7 i IR
TR G — P R SRR BRI R, H SRR S5 R A Thaetb 2 /i, KA
T 10nmf£0 8% 2 0. 08/ B 5 5 () W AT 186 i« 435 SR R BH R F Ant 1 -PSAAL B 5 I PEN-Au/Ag
NPs H A X PSAHRE S HEAS I o B B 7C-DRI %0, 5 AR A W T REAL AT &Rz 23 BH (P S0 25 R AN A
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AT S BRI 5 (1) R G IR T I T HEMUA L Ant i-PSA K PSAZy -7 5 IR 28

[0070] A BHHR ALY 5 05 BE G - S AR 9K 5 & SR il 2% 7 v, LS S Bk S /R R 2 1
S TR BRI A B S AHDIRE A SR SRR G B T R 5 B B s AL 5 AR R
261 BT PR K ARAL B, 1) 2515 2 S BRI 0N B A I AR B8 201 SR 4K
TR A IR RAR o A ¥ ) e e MRk 5 T AE VI ThREAL S50 A, vl B T AR e % A
TN A2 A B A R BT B AR AT o AR R B 7 v I BRI P AR (250°C ~310°C) Kb ER A
), R KB AIG 17 il 48 B ) B2 R 5 R BT, 588 0 Mok i 28 JECAE N — Fhvmr 2 Tk, B R 41
R FEINE S0 0 T, AT T RS R BT R S R 8 T 3T AT SRR R ) S A
s

10
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