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Lo H A2 G e RSl Ty v, HRRIEAE T, s 2Pk

AR & Au-PB-Si0, B S A KBk S B pi kLA S0, o, rid
Au-PB-Si0, A KPR % BEULT 777504 W 1IETE R W8I0 A\ SBERIXUZE K TR G i
H, R AL EE S N2 KB IS S10, ZAKBURL IR 44 FeSO, F KyFe (CN) ¢ M
Pk & S10, GIKETRL S, #1115 PB-S10, ZKREURE 5 7] BT ik PB=S10, 44K A0R - A
N-(B -2 &5 ) - 2N Fk = S FERE LR TR AT ik PB-S10, 44 KUk 22 1 2 264K, PRI &2
YK IURLVE R, 015 Au-PB-S10, & AKRk ;

IR 2 ALK AR AL L, B B PRSI P A 4 A, B AR AR R Rk A
AL 0 1T G HAR K BT IR S RS A ARV SRR RS S A AR HE S R A A, TR
e T AL 05, B T TR Au-PB-Si0, B &9 KEk SRR A PRI 72 45
Hr o HilAF TAE HAR s 7E G2 R R M R R 2 v AT M A 22 A, DL T A FEARORT S iz W
AR (3w [ LA 2 22 FRRE ot A R 2 11 0 IR B 2 W B e s 28 5 P 35 e P AT T Ak 248 4
W T A SR B AR R I R AL TR S B TR SR TR, 1E FLAT TR

R 3 WU IR 2, 4 IR o AR SRR OB G E  SEAT AL SRS I, 1SR DA
it () FELA L 22 e P YR R P, AN PTR P 8 TS ORI PR R A 2 1 IR

2. WIBCRELSR 1 ATl (1) Ak 2 G 8 R 7 2%, SLRRAEAE T, Pl SRy A pHAE R 6 ~
7 1) PBS AR

3. WIRLRIELSK 1 Bk (1) Ha Ak 2 S e i I 7 v, LR AEAE T, Frdl 28 PR H AR 223414
TG A -0.2 ~ 0.6V, 33 K 50mV/s.

4. ABCREESR 1 22 3AF— T T I () HRLAd 2 S e I 7 2%, HURRIEAE T, iR i 8 o0
IR AR S E

5. UIAURIELSR 4 Frak (1) WAk 2 S e A N 5 v, JLRRAEAE T, Pl e b s a6 B
W T AT TBUIK 40 28 0 i S Mk A3 B AL  CYFRA21-1 AFP, APT., CEA. CA242. CA125. CA199,
CA153. CA724. CA50. £-PSA. t-PSA. Free B —hCG. SCCA. B 2-MG.,

6. WIAUAIELSK 4 Frids i F Ak 2 G B A I 5 v, FERFAEAE T, Arid IR AR s 2 o b 42
TURS 5 A AL I
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ETF Au-PB-Si0, ESMATR AL F RGN A X

B
[0001] A WIS K AL 22 e e AT, R 35030 e — bk T Au-PB=S10, B4 4K Bk ) HafL
EA A T 1

EEHEA

[0002]  Jifi e A Bl g L IRD ST ME R 22—, R R FIIE T R | A BR A, J R F I £
[Fa# . /Nt (small-cell lung cancer, SCLC) sl PEFE T 5 mn IO, o BT A fif
FEI I 15 ~ 20% o e 40 M A AR FE AR A 8 I TR) 8 73 R e 8 mr « 530 ) e Iz 4k
B SR IR A AT N, R TR ALY e FE R, 28R e R R, T,
1, XN Al e i 1R AT BB W e A AT T R ROV T ROU N E . H T T
W2 Wiy =B 07 A 1« CT BLAC 40 M ek A 56, 1T AL e s AR A RO Al ey T DR i
B 5 T H 2 SR i, FE M I A 2 W VPO IR A T T A BRI s .

[0003] MR TR T HEMEEALEE (neuron—specific enolase, NSE) &5 5 fRIR 12
S AL TP I — R, A2 AR P 2 WA R I — R R 1t R AV, A7 AR TR A AR
Gy UL LR TR, ik 2 2R 40 R 1 A v A1 R AR R 3 WA AL 2R R PR AP Ja T, IR
WA R A 2R MG S B EHRIAE 5 M W i A 2GR IR R B o, e A
/NG RE (SCLC) AT ik A 48 o e PRI B AL B (NSE) 3Rk, S35l H NSE B & Tt
151 A2 /)N A0 R AR 2 R4 R N S 1 TR R BRI AR AR TN b T A 8 TR e A I
1l (NSE) ZKF- 5 /40 fafifides (SCLC) RN PR 23 0 5 IEAHC, DRI, T0LV8 1 28 TT e S T A T
AL (NSE) A5t /N4 o fifides (SCLC) 1y M S 15 7 380 PA A T &2 e LAY s B (1) I PR A
8o H AT, B P AR BB S 7 v 52 A 28 e S P A AL B (NSB) 40 T 11 AR B FH
B, AER B S 2215 RABURE AN R, AS SRS H R o b 28 0 R S PRI B AL IS (NSE) 5 5200 5% /)
Y0 Mo finiges (SCLC) 9l PR ME

[0004]  HIALZERIE MY (Electrochemical Immunoassay, ECTA) & A H Hi4L
SRS G5 G B — S 3 AR D7 S TR R RL AR R S T S R, g SR R B U L
A e FEBURE )9 Bobr ] 2R e HEBUR BH LA 1 b 18 IX B RRAC ) ) 3 R IEOR RN R
BRRMNAGHPURSIUARRE RS & &, AR RS TTRARICY BB PR ALY
J AR 2= E Y EYD T . FIAEAR G I FRAL 220 M) 0 B A AR A SR M T ) & e B8 T
AL PR WL REEE AT

[0005] KM EHRTRTE = 4EF M 2 /0 —4i kb F YR R EVER] (1~ 100nm) 3 EAT]
VE R A BB TR A B XK AR AT 10 ~ 100 DR B3 54— RE . dTa
KA B EA () 5 L SR AR« s T SRR R A E o 0 S s RST s AS A3 4K AR A — AT P Ak
AN IR B RE B A L R I B O, 3 5 [N A B T ) e v T B I B i A K
A N R R PR SE . DR, R R R R R R R T R A AR R
(1) FELA 2% G 8 RS 7 32 FH RS DN A 8 Je e e M A AL R (NSE) , X /N4 i g (SCLC) [+
HIZ W e I B U B 2 A BERGTT T RV T R B R L.
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ZEAE

[0006] A% T I, A K BHERME—Fi L T Au-PB-Si0, & & 4K ks i) H AL 27 e 5 46 I 7
o ARSI 7 V2R FH R AR 0o i, AR [ 307 Ha A 3R THD ) 48 JT R S PRI BEAL B B4R S5 4
AR P A 2R TORE S VAR B AL R AR S RN, PR Au-PB-S10, B2 A A KBk 5 #H 22 T
W VIR B BT R S EE & BT Au-PB-Si0, 544K kL ity s Ak 220 M, DA
FEERAR 22 300 i W Vg F YA 5 20 O R S M A R A B AR RS2 2 LA O, S DS A o o
2 U S AR AL B IR S

[0007] & T SEIL BIRREH B B, AR R HE LA N EER T &

[0008]  AKBHERAE T —Fl Au-PB-Si0, 5 & KUk il 46 75 90, B IERE IR B8 NN
XK IR AR 68 AR PR , 3 N K BT N, B O ST TE » PR 2 pH {22
M, T35 S10, GIKRURL R 5K FeSO, M1 KoFe (CN) ¢ IIABIFTIR &4 S10, 4K BTk Y
FER A, B LR DTVE, #1453 PB-S10, GKEUKE ; ] T ik PB-S10, KRR A N-(B - 24
LA ) - AR = CE B VSVRAE BTl PB-S10, 44Kk 22 M 28 3540, TN &4 K ki
VT HI1S Au-PB-S10, B & 4K Rk .

[0000]  {ENARIE, —Fi Au-PB-Si0, A 4N KR IR il 45 7725, A& R D Eg

[oo10]  ZPEE 1 o 2mL IERERR L1 (TEOS) AN 10mL LBEFT 23mL XU 7% K VR AW
7 AL, YRS, N bmL 25 % UK, 7E 30°C R RFEEREHE 2h, 6000rpm B0 15min, FF
FJEEW R DTE FH SN 22 B K 4 AIBE 2 pH E 2 I, 75 &8 S10, 4Kk I
W

[0011]  BBE 2 SEEREE R 1 o 5 1 FeSO, Fl K.Fe (CN) , TN BI IR & S10, 49K Bk 1)
W, ZIE N Rk BEHE 12h, 6000rpm B> 20min, 35 b 25 7, ARG IE H S AN 25 8 1
IRy FIERE, 453545 PB-Si0, 40K UM FIVE T 5

[0012] IR 3 . ] iR & H PB-Si0, YRR KIS P A N-(B -2 458 ) - AN E =&
SFIERELE (APTES) YAV, Fral it 20 ~ 30min {# PB-Si0, % [ 2 5 T Redb, N5 440
KIIURL IR (R T A BRI DR S BT AR ) A S i K ok 41 % 31 PB-S10, A 44K
RO 18], )15 Au-PB-S10, &G 9 KRR o

[0013] 4K RS AE = 425 (R 2/ —4EAb T2 K R YEH (1~ 100nm) 8% EA]
VE R A B TR IR R, X KA 24 T 10 ~ 100 AN R B35 5IAE R IR B . gKdt
LT B () a P T AR = v M R R4 PR 0 R /N ST SR M A 2 i Ry 3R A AT S )
AR AR AR B A IR LE R | SR T, IR ATAS ORI RE N — N P Ak AR
N ANE R B R R F T AR B T R, 5 ) AR AR IR g, W] B S R A Jek
s ey R RS R B PR

[0014]  IERERR L BE, & — P (A4, 43 1 208 GH,0,81, 78 &8 208. 33, /LG IR 5L
T 2 KA R S10, GKIRL .

[0015] & +¥F (PB) Ak et mtism 5 H BT 1978 4, B RUF AL SR i 1 AL 5
T4 S0 A WFFUR I, ¥ PB 9K SR A LA A Mlek & Al MEVR & I PB 24
YK SR AT A A5 PB g KB (A e M. o, SR 2B 28R, & % PB-Si0, B4
KR, B YA B LT, Reou YA, B Tl D A AB A S R R TR AR S P A 1)
WA EEN . P, AR B HIE Au-PB-Si0, 55498 K EURE, T2 R 7= 4805 o 1 H v

4
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M) 5

[o016]  1ERikik, Ak BT FeSO, 1 K,Fe (CN) , & & L (PB) o

[0017] AR B ATIR Si0, QKPR FEE 5 (PB) 454, RN 454 BA bR m AR i
B 3 58 AR 516 FH MR U S5 0 R ) G KR 1, T I 1R 4 K ORE5 980R F 7 A5 R e S 5

BRI -

[0018]  N-(B - % &5 ) - & INHEE = L IERERE (APTES) , 73 F 2k Cp HyeN,0,S1, 4> 1A

264. 44, AABTEF], 7T LAAEM BLR T 51 NG I . AR B 17 BTl & PB-Si0, 4Kk (1) %

WHIMAN-(B - & L3 ) - RINFEE = LR FERERE (APTES) ¥R, B8t fE 20 ~ —30min

PB-S10, K2 FE T fetl., DME 5 S 9K BRI v 413 21 PB-S10, B2 A 4K R0k K 1,

Hil1% Au-PB-S10, 55 4K R .

[0019] AR BHIAHRAE T BRI 77V HIAF 1 Au-PB-Si0, B A 4KITR .

[0020] A BHERAL T —Fh AL S Sk I 7 v, B AR R PR

[0021] DI 1 iR Au-PB-Si0, B4 GIKIUR 5 Fefs dt A PuA LR S il o5 0k

Au-PB-S10, B A GIKFUR I BIFHAS 88 EIPUARR T, 1R JG IRV 8 ~ 12h, I R

A, #il#3 Au-PB-Si0, & HKER SR8 AP ILHE &

[0022]  JDER 2 K ek AR O T, B 7S AL, BT A IR tE AR,

UK IR, B RS B VDU TR PR VR B, B PIVRIR T 73 s Fa AR 5K BT I %0 0% FE AR
5850 A R FE R A 2 AR UE R SIS, T PBS Rk, B T TR Au-PB-Si0, E& 41K

FORL 5 RE RS B VUSRS iR S 1S AR AR s DA IR T HaAR, B2 s ARAE o X

W, AT Jk AR AE A 2 B AR I = A AR A 3R, AR G2 P P SR 2 M A AR 2 vk kAT FLAL

SRS, DA AR A R iz FEARE P o 182 L A 2 OB ot P AR RS 2 11 11009 P 2 W b 4 1

4

[0023] IR 3 PR 2, 8 BT ik e AR SRR AE R AR E AT AL AR I, A

R IR b PR P A 2 0 O PRI P S IR VEE 1 486 b S ORI AR AR A, o T R

[0024] O T B R HERE MRS AT, AR R R Bt PR AR I AR

[0025]  Jfy TARUER 734 Ak BHIE R & IR 20 ~ 40°C.

[0026] & TIRIUEA /0456, A K B VRS IR 24 40 ~ 120min.

[0027]  ENARIE, FTRZE A4 0. Imol/L PBS (pH = 6 ~ 7) ZEP¥ .

[0028]  fENALIE, FTR R HEFHER 2 HEE R 0. 2 ~ 0. 6V, F11E K 50mV/s.

[0020] 1B NARIE, Ak TR RS 8 1 0 B AR s o

[0030] R FREY) (Tumor Marker) :HIMREALZE B G 7=2E, 7] [ W A7 AE A AE K —

FRAAD T, EAVERAAFAE T 5 A AL AL TR AL, sEME AL P& E K
KB EIEFE AL B & &, AT F(E SRR n] LA 7R 8 1 PR 0, 48 DA T At g i 2
ZURA AN M 74k 41 B DhBE, LAFE B s (2 W 20 28 TS AW LU R i fe 5. EEA I
GPUR R BUIR  RAR B S PR A0 8 O R A DG e 2R DL SR R 2 . B

bR R OB MR AR A 5=, o] R A ERAE K R AR R

[0031]  HIALZEHIE /MY (Electrochemical Immunoassay, ECTA) ¥ i i A5 4L
PRI 5 R — A A o AR 7%, SR TR PR I e 1 SO, g S B T
A v PERRURE B BRI BIRE S BT R BT 21 b, G I IX AR T ) IR R SR RO Nk

5
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IR RN FR G PP ST AR R B S, FEA ROG 7 B ) R R ARSI BT A SO Y e
FERE S o PRI, AR 5 B S B R AR 2 A0 g 2 mT DA o Bt S 0 R B0 S M S B, A T
IR H

[0032] AL, Jir i b Jed A i i B0 % U 3R AT MAORE IBUTK S o 22 e e S R A T AL T
CYFRA21-1. AFP. APT. CEA. CA242. CA125., CA199. CA153. CA724. CA50, f-PSA. t-PSA,
Free B —hCG. SCCA. B 2-MG.,

[0033]  Jifeg bm s £ 4% BN L2 AR AN S - LR s IRAGBTIR (AFP, CEA) ;[F] T
(NSE) ;¥ (HCG) sAHZURe PR (PSA, free PSA) JREEEH B HENIE (CAL125) ;
AL 2 KOG B nl kG 3 — N AR A&« AFP. CEA. CA199. CA724. CA125., CA153. NSE.
Cyfra2l-1.PSA. free PSA,

[0034]  AFP. APT : 3= ELAHIC IR - JH- 40 i Jes F0 AEBE 40 o g s FLROMH OCRg < TR JI6 40 e . O
MR | e I E T B A

[0035]  CEA : = EAHKME ) iE B MRAR G LSRR 8 LT e Ko | e
i B FLIRE L RO IR B g 55 o

[0036]  CA242 : ELAHKHE SRR H &5 e e e BB e
[0037]  CA125 : = EAHSCMIR - O S  SLBAH OC bR <M e i 3L e e B
I T B

[0038]  CA199 : = BAHSCMR BRI L8 S Bl - e AR R < JH e IHEE 8
IERESIEREN

[0039]  CA153 : = BEAHIC MR - FLIRIE I B e bn 554  FLEAH SR < iz « BN B30 L i i
T 45 B A Al Y

[0040]  CA724 . FBAHICR « B B AR MR bR S 2 —  JUROH S IR X oAt i
TR LR M | B SRR SR A AN R R

[0041]  CABO = F= EAH R IR - Sl M4 B e ARG s LR ARS8 - 15 8 IR 320
JH-Je s LR o

[0042]  NSE. 5 WA 2 AT AR TBUIK « 2 BAHSC IR /A0 o s JC e AR S IR < I i L K
0 o i e o

[0043]  CYFRAZ1-1 : T A ST <RI3R . B 00 o Bt « BLC AT < A . 50
ot S5 B PR

[0044]  £-PSA : FEAHIC IR AT HU IR s JLE A SR L R g AL e

[0045]  t-PSA : - EAH KR AT AU MRS s SUEAH SR RS R 2 O LR S
E - FLIRE .

[0046]  Free B ~hCG : = BAH KR - R HIh 88 RO AR B 1t S8 008 s S E ARSI E - FL IR
Jer G I M SE AL R R S

[0047]  SCCA : - EAH MR - = St lgh e s L AH DS bR - Bl L SR e L £ 9 DA
AN FR IR A0 g 55

[0048] B 2-MG : = EAH SR <t Job e 4l B MEAR RS0, 1 1 94 2 400 e 1 i 96 2 40
PR 2 RV R 55 U B S o JLRAR SR RS o LI B i e K 5 30 Pl n]

Wt
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[0040] Pt , FT il R 4 2 1 A P40 T RE e Tk A AL TG o

[0050] 1R GARIk, A BHAR AL T — Pl b 25 G e R I U7 v, AR W T AP ER

[0051] IR 1 ik Au-PB-Si0, B -G HIKRUR 5 M2 Tos - MG B AL B LR L R S 1Y
il £ <HU 80 ~ 120 1 L AR &8 sy S It 4 BE AL B DT AR, 218 I A3 80 ~ 1201 L mol/L
A TR Au-PB-S10, A GIKBUR R T, 7RMRAJETE 4°C R R8s 8 ~ 12h, A
50 1 L 0. 25% 4R IML3E 1 8T R CLE A 2 J2 45 F 10 Au-PB-S10, 4K T 0k E RS 5+
PESE AT A, FFAE 25°C NIRE N 1 ~ 2h, #il#3 Au-PB-Si0, & & 4K BUk 5 MLt ok 5 1k
IGTEACBEUA IR S0, TR = IR(F T 4°C 5

[0052] IR 2 Bk (O = 4mm) PR, 8 AVETE T, I, BT 1% e
%% (HAuCl,) YW, 76 0. 2V FE ALY 30 ~ 50s, ] —iR/K M ¥E T4, i T, E Ve E %
HLYTRR T 40K G e F Al & T AP 2 0 RE 7 PRI BEAL B DR, T 4 CRIBIR B 8h,
HUHUKBE, BT 0. 25% BSA ¥V, 37°CIRE 1h, HUH K HE, $il43 Fe e Al ;3 ik e iz v
B3 55 80 ~ 120 u L #HZ Joife S MG AL BEFRUER L, T 37°C [ MY 30min, A PBS phk 2
FIRG S E AR, BT 80 ~ 120 1 L Au-PB-Si0, E 44K Sk 5K BT AL/ S W5
A, 46 37°CF V. 30min, A PBS ¥ VRPE, LABR 2 3B 5 P W () LR S 4 043 TR
o R = HARAKRZR, BTid TAE B, 4022 B AR AR g0t s AR, TR H SR B il (SCE) 1E A 2L
HLAR, 7 0. Imol/L PBS(pH = 6 ~ 7) ZEphis i, HEAT LA 415 & 0 50mV /s, 414 [H]
H =0.2 ~ 0.6V FIEIR 22 AL AR, LT A FEARCRH G928 HAR 1) Wi Y. FEL IR AR 2 22 R bR v
i FRAREAS B 1 VA R 22 AR HE i 2%

[0053]  APER 3 WUPER 2, ¥ ik e AR SRR SR G A, UEAT rAL SRS I, AR A
TUAE St 1T FELA 2% W 0 P 00 5, DA T 28 S DO R PRI R A B 1 IR

[0054]  ARHIAFF T —FidE T Au-PB-Si0, 5G40 KUk 1) WAL 2% S e A I 7 1o i8S
D735 2R P R S 0oy, A7 [ B0 7 WA 1T PRI 00 22 TR e M A B AL BB 1R S5 A T v
(A O S AR AL 2 A S 8 S N, FEAIT Au-PB-Si0, 524 90K BURL 5 40 28 s S 1 4
BEAL DAL SIS & o FET Au-PB-S10, -G GKURL I AL 250 M, WIS IR R R 22
IS JER U g L Y 5 A 28 R S A T ARG P 2 AR DG, 0 TS, UG I A & mp 2 e e
PEA LA IR o AR B IR 1 R A 2 S B A 7 v 2 M v B TR 4 0. 25 ~ 500ng/mL,
R R R K 0. 08ng/mL, K¢ 5 VEUT, REBUE &, X/l it (SCLC) iz B EEE X

R 152 AR

[0055] W& 1 7-SKJtif] 4 F1EET Au-PB-Si0, 5245 A K PURL IR FELAL 2% S R I 7 2 A )
FHEE TUE S AR T ALEE (NSE) b ih £k, BEAA BT A 10 28 JOhE 7 PEIG I ALEE (NSE) bR i
WRE, BRALA ng/mL s GhAA BT AR DN A5 2106 FELAEIIAE, BTN 1A

[0056] & 2 7R SEJlif 5 FEE T Au-PB-Si0, 524G A K PIURL IR FELAL 2% S Bk I 7 V25 A )
PHEE TUE S TEAG T AL (NSE) by ih £k, B AABR A 10 28 JOhE 7 PEIG AL EE (NSE) bR S i
WAL, BN ng/mL s GhAART ARSI A5 206 LTI (E, BTN 1A

[0057] K& 3 7R SKJlf 6 LT Au-PB-Si0, G 4K PIURL IR FELAL 2% S Bk I 7 25 1A )
PR TUE S TEAG AL (NSE) b h £k, B AABR A 10 22 JOhE S PRI AL (NSE) bR it 1)
WRE, BN ng/mL s AAANT ARSI 75 206 LTI A, BATh 1A

7
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BRLHEA

[0058] AR ATF T —FhZE T Au-PB-S10, 5 G AKRURL 1) AL 2 S e i T 7 V2, A 4k
FEORN T3] IS BEA TN A, 18 G ol T2 250 e ) 75 B4R 2, B R g e
LB AR S EE AN 53 24 A2 1 22 WL, e AT AR B A A R TE A & B o AR R B IR 7 v
SN QAR B ST T A, AHOCN 52 BH R REAE AN I B A A BH P 2% RS AR
Pl P XS A SCRTIAR 18 77 VR0 N AT ey sl 2 A0 B 5 4, SR SEDRFN S FH A & B E R
[0059]  RIHI&S & S, DR A K

[0060]  AKEHH, N-(B - & L3 ) - BN = LFEAERERE (APTES) « FeS0,. K;Fe (CN) 4+ IE
MR LM (TEOS) VAR (HAuCL,) AR JThy S MG B AL RS (NSE) AP 22 TRy S MG BEA L il
PUik (anti-NSE) 30 H3EH Sigma A H s ARMIEFE 352K B2 = F K% =B bt
I Ho, A2 (R VG ) 216 4, Hodr 55 108 44, 4 108 44 s 4 R4 (1EH AIMYE ) 100
%, Kb 55 50 44, 2050 4.

[o061]  sLjififsl 1 % Au-PB-Si0, & 4K Bk

[0062] ¥ 2mL IFFERS LR (TEOS) M 10mL ZFEA1 23mL XU /K VR & i b, B 7 AL P,
TRAT, N bmL 25 % I 2 /KE W, 78 30°C T EF S HE 2h, 6000rpm &0 15min, 57 FEEH,
AR DTTE FH SRR 25 B 7K 43 ek 22 pH AR 2 %, 155 S10, KR IR 5 44 28
IREEA 1 ¢ 5 [#) FeSO, K Fe (CN) ¢ I Z Ik &8 S10, 40K I0R: s, =3 N RFEl
$£ 12h, 6000rpm B> 20min, 57 - ZVE W, AR UTTE H QBRI 25 B /K 43 e i, dilds &
PB-S10, 2 KBIURL IV < 7] TR & PB-S10, ZKRUR KIS INAN-(B - 25 ) - &
Pk = LA IERLE (APTES) W, F8di#: 20min 4 PB-Si0, Rz 2L Dhgett, MAEH &
YRR [P TE CR TR IR AN JR S S IRV IS ) » A G 4 Kk 40 25 31 PB-Si0, B A4
KPR, H)1F Au-PB-S10, 5 & AK Rk .

[0063]  SEjfifs) 2 4% Au-PB-Si0, & &4k ik

[0064] ¥ 2mL IEAERR 25 (TEOS) M 10mL £ FEEH 23ml XUAE K IRVR-A v b, B 75 Ab B,
TRAT, M bmL 25 % 2 KA, 76 30°C R RS HE 2h, 6000rpm &0 15min, 57 FZIER,
AR DTUE FH SRR 25 8 7K 43 ek 22 pH A 2 P 0, 155 S10, GUKIURL IRV 5 44 28
IREEA 1 ¢ 5 1) FeS0, Fl K Fe (CN) ¢ M B IR & Si0, 40K 0k s, S RFEi
#£ 12h, 6000rpm B0 20min, 57 FJZIEW, WCAEDTHE FH S BRI 25 B 7K 73 ml ek, dil19 2
PB=S10, ZKRTKL RIVET 5 7] FTIR &4 PB-S10, KRR ¥ IO N= (B - 2 &3 ) - &
Pk = LA IEEE (APTES) W, F8iiH 30min 4 PB-Si0, Rz ZE D Rett, MAEH &
YRR ST CR A PR RN JR A S RV RIS )  AF S g K vk 4025 31 PB-Si0, E A4
KPR I, §il15 Au-PB-S10, 524 AK Rk .

[0065]  SLjitifsl 3 il % Au-PB-Si0, & 4K Rk

[0066] ¥ 2mL IEAEEE ZEE (TEOS) M 10mL Z FEAT 23mL XU K VRS v b, B A5 AL B,
TRAT, N bmL 25 % 2K, 78 30°CHEF S HE 2h, 6000rpm &0 15min, 57 FEEH,
AR DTTE FH SRR 25 B 17K 43 ek 22 pH A 2 %, 155 S10, GKURL IR 5 44 28
IREEA 1 ¢ 5 [#) FeSO, F K Fe (CN) ¢ I EFrid &8 S10, K0k I, 2= N RFE
$£ 12h, 6000rpm BSLr 20min, 57 - ZVE W, AR UTTE H SRR 25 B 17K 43 ek, dildT &
PB=S10, K RURL I 5 7] BT ik & PB—S10, KBTIV P IIA N-(B - = &4 ) - &
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N = GBS (APTES) ¥, FFEidt: 26min 4§ PB-Si0, KM Eetl, MAEH &
YRR TR CR AT B BRI SR A S BV IS ) » A S KUk 41 26 31 PB-Si0, B A48
KPR, H)1F Au-PB-S10, & AK Rk .

[0067] St 4 BT Au-PB-Si0, K& G KRV ) HL AR 27 S B K 75 VRS I A 22 T0 s S
MAGEEALEE (NSE)

[0068]  Au-PB-Si0, 5 & 41 KUk 55 1 8 J0 Ry 57 1 I 2 4K I e 1R 3K R 6 400 1 ) 4% 2 X
80 1 L (AP 2R JURE 7 ME A BEAL BT A4, 2202 NN B 100 0 L mol/L & SEiaf 1 4 /Y
Au-PB-Si0, A4 KRUR (I, 780 1RSI S AE 4°C R RFEEDiHE 8h, IIA 501 L 0. 25%
A 25 MUY 2 SR A 2 2 4574 18] Au-PB-Si0, 2Kk I AERE S 45 -S40 A, JHAE
25°C NI E KM 1h, #1753 Au-PB-Si0, & ZKBURL 5 i 28 Jo ks 5 M BEAL B DL AR LR &
W, A= RAF T 4°C 5

[0069] iz MR IR 4 BRI (O = dmm) PG AT, BB IEVE T, 5T, B T
1 % & &R HAUCL,) ¥R, 7E —0. 2V NIE AL UTAR 30s, I 0K o138, B+, 15 vk
Ji B TR T 9K & G 1 P A B T AR 28 JC e = M0 AL BT A L, 1 4°C R Y IR B
8h, BUHKPE, BT 0. 25% BSA ¥, 37TCILE 1h, BUH /K, hI75 50 2% stk

[0070] T 1E HLAR ) i) 5 < FF oz WAl 4 0l 5 80w L 0. 25,0.5,0.75,1.0,2. 5, 10,50,
100, 500ng/mL [RI#H £2 TORE 7 PE I BEAL B AR VYR, T 37°C Y. 30min, fH PBS gk 2545 K 45
AHIEEFEN, BT 80 L Au-PB-Si0, B & 40K R 5K N BRI R S b, 78 37°C
NN 30min, H PBS EEEGS, LARR 2B R R PE R LR A4

[0071]  FELALZEAS I SR A = HUARAR B, B AR HE Al , £ 22 rUARAE D % Fa AR, LR H oKk
W (SCE) 1E R Z L il 7E 0. Imo1/L PBS (pH = 6. 86) L2y syl 1, #EAT A7 G I A
50mV/s, FHETEE K -0. 2 ~ 0. 6V BIFEEMR 22 AL 2A A o BT = IR IEMR 22348, il T
SRS B P)IE T Ve F A o DAS G FIR 22340 i Wk Vg P L i ok 22 TR e IR I B AL Bl
(NSE) A1 55 38 vy 38 5, RO AR A5 Al 22 0 R S MR BEAL B (NSE) B IE L. DAARER JoRE
S IGREAGEE (NSE) BrUES I 9 B ARG AR PR, 4 — IR BAR 22 413545 B DL AR AR A
G T3 FEL W PR30 TR U L AL 2 2 SR I (R VE AR, I VERRUE 2%, W B 1, bviE il £k 5 FE N
I = 5. 262L0gCy;t2. 138

[0072]  JEF Au-PB-Si0, 52 a8 K FIURL IK) FEL A 2% G A I 7 2 A N T3S A Fh s 28
G MIAELEE (NSE) -

[0073] ARG FE S 3K H A = B K25 58 — B @ Bs B g oD, A I 4 (AR 1
) 216 4, A 5108 44, 2 108 4 X HRAL (1EH AIyE ) 100 44, HA 5 50 4, 050 4.
[0074] #4495 HLAR 23 55 80 1 L IMLE FF b, + 37°C [ 3 30min, Ji W 5¢ i A PBS 7
Ve E ARG A E AN, HE T 801 L Au-PB-Si0, F 44K Eik 5K MH AL/ S WH
A, 46 37°C R N 30min. FH PBS ¥VRIE 3 Ik, LABR 22 3B = R M (R AL R 54, 1S BT
B TAERAR . AL RIS = R SR, AR Rk, B 22 v AR AE D R AR, VA H 7Rk FAR
(SCE) fEAZ: Lt Hitl. 7E 0. Imol/L PBS(pH = 6. 86) Sl AT, SR A LA d 1
h 50mV/s, FAREIE FI A 0. 2 ~ 0. 6V FITEMR 22 sk 7 X S i AR AT = IR IR MR 22 4314
FFdsR N =R RAT B ()30 SR G FLRAEL, JF 55 FRaE 22 LU, 453 IR R () #h 28 T0 Ry S PR I
BEALRE (NSE) MR
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[0075]  SEJfif] 5 JE T+ Au-PB-Si0, 52 & 4N KRR IR FELAL 2 B 3 RSn il 7 V246 I #h 42 e o S
PG R RS (NSE)

[0076]  Au-PB-Si0, & & 4 KRR 55 # 28 Ju e o PR I BE AL BB B AR SE RE & W 10 il & - Y
100 v L (#0228 Jor 5 A B AL B BT AR, 2212 IR 80 u L mol /L [ & A SEEfs) 2 il %% i
Au-PB-Si0, F A GIAKBURL K, 7RAMRAJETE 4°C R RFEERiHE 10h, A 501 L 0. 25%
(24 LY 35 ISR A P 22 2 S5 R4 () Au-PB-Si0, 9K kL b 1 AR S 45 & 47 A, JEAE
25°C NELE M 1. bh, il {F Au-PB-Si0, B A GIKIUR 5 #h 28 o 7 PR IG BEALBE DL AR LR &
V), A = RA7 T 4°C

[0077] 4 RE MR K148 S BmR FEAR (@ = 4mm) PO EE T, B AV Ve, I, & T
1% IS &R (HAuCL,) ¥, 48 —0. 2V ME AL PUR 40s, F KM, i1, iE v
Ja B TR T 9K S BT il B T M 2 ooy e MG AL BRI T, T 4°C e b
8h, BUHKPE, BT 0. 25% BSA W A, 37 CHRE 1h, B /KL, h75 50 2% stk

[0078]  TAEHIBRIAHIRS K Bz A 73 5 100 v L #H28 JoiRs 5 PRI R AL AR VRS VL, T
37°C ) 30min, H PBS iy i R 454 B EFE S, B T 100 u LAu-PB-Si0, 5 & 4 K Wik
SR MBS S, 4F 37°C R OV 30min, ] PBS VEVRVESS, LARS 25 AN S 1 0 it
MAEREED -

[0079]  HIALZEAGIN <SR A = FARAR &R, TR T AR v i, B 22 rAR AR DA X Ha e, TR H 2 v
% (SCE) 154 Z t Ak, £F 0. Imol/L PBS (pH = 6. 0) &M+, HEAT B AL i B2 A
50mV/s, FAHITEHE A 0. 2 ~ 0. 6V [{IIEFRZ AL 2RI o AT = IRIEIMRZ2 4348, 1l = F
SRFARIAT B RIE R VR RAE o T4 A R AR 22040 i Ve e W L Bl A 22 TG S TR e A
(NSE) [ FE 18 hnim G i, "R IR AL 5 ph 28 ooy S e M B AL (NSE) B L. DA Ty
PG EEALEE (NSE) FRAEE R B R A RAARR , B = IRAH IR 2 1515 21 1 L T AE AR R
G 35 FLAR (30 SR U HE A 2 22 ST B AE DAL AR, VR AR 2R, an b 2, bRy th 2 77 FE 4
I = 5.902L0ogCy;+2. 164

[0080] T Au-PB-Si0, A 4N KMURE (1) oAk 2 o SR RS I T 2 I N I 375 5 i Fh A 42 T
R A AL (NSE) -

[0081] A PRIMIEHE S 352k B A = ZE e K 2% 58 — P & B 0 0 g oo, A0 20 (28 3% 1M
H)216 4, i 55108 44, 40 108 4 4 4 (IEH A MG ) 100 44, HA 55 50 44, 250 44
[0082] G ye WAl 3 Sl 100 u L MIEFE s, T 37°C R WV 30min, & M58 B A PBS
MYEERUR G S E AR, FE T 1000 L Au-PB-Si0, & -4 40K E0R 5 ¥ Hi A SL R &
WIS, A8 37°CF MY 30mine H PBS %YL 3 IR, LARR 22 JEHr e PR W R ARl S 4, il
FRPTR TAE AR . FAL A=A IR F = Al iR &R, AR rAR, B 22 e il D 6 B Al , AT H ok
Hifl (SCE) 1EAZ MK, 7E 0. Imol/L PBS(pH = 6. 86) ZeMs il -h AT, K H AL
A 50mV/s, FEEE A 0. 2 ~ 0. 6V FIHE IR 2 FAk 2206 99 B AR IIEAT — IR IR %
FH, IR =R AT B AL R e LA, T SRR 2 EUER, 19 20T BY (KA 28 TR S
PEIGEEILEE (NSE) FORE .

[0083]  SEJfif 6 JE T+ Au-PB—Si0, 52 & 4N KRR IR FEL AL 2 B 3 RSn il 77 VA6 I 42 Js o S
PG EE LS (NSE)

[0084]  Au-PB-Si0, & & 4 KRR 55 #f 28 o e o TR I BE AL B B AR SE HE & W 1 1l &6 - X

10



CON 102226807 B OB P 9/10 Tt

120w L (PR o e M AL B BAA, S8 AR 120 0 L mol/L & SETtif] 3 251
Au-PB-S10, 5 PR KIS E T, 78 70 1R A Ja 48 4°C M HRPELiH: 12h, IIA 50 L 0. 25%
H 4R MUY A 2 AR AR A 2 )2 25/ 1) Au-PB-Si0, K50k b I 3ERe S 45 647 &, TR AE
25°C TR E MY 2h, #1453 Au-PB-Si0, K& 4 KFkL 5 #h £ 0 hs e MR B AL B Bk LA &
W, A= iR T 4°C ;

[0085] Ry AR R ih) 4 S B HAR (@ = 4mm) POGRRES T, A EVE T, I, B T
1% A &R (HAuCL,) ¥, 48 0. 2V FIE AP 50s, F = WROKMPUET4, BT, 53k
Ja ¥ TR T 9K S B T Al B T M ool e MG AL BRI rh , T 4°C e b
8h, BUH/KPE, BT 0. 25% BSA VW A, 37°CHRLE Lh, B /KL, 7550 22 stk

[o086] T /EHLFRIIHIE <K e il 2> A 120 v L PR JoRs 5 MG BEAL B AR EVS R, T
37°C ) 30min, H PBS iy i R 45 & B AFE S, B T 120 u LAu-PB-Si0, 5 & 45K Wik
SRRSO, 78 37°C R [V 30min, FH PBS ¥R PENS, LA 25 Ay S5 1k W it
i it/

[0087]  HaALZEAG I <SR A = rARAR &R, TR AR v il B 2 AR AR DA X vl TR H 2 v
% (SCE) 1A Z t WAk, £E 0. Imol/L PBS (pH = 7. 0) MW+, HAT B AL R B2 A
50mV/s, FHITEE A 0. 2 ~ 0. 6V [KIIEFARZ AL =R o AT —IRIEFMRZ2 T4, 1Id = T
SIRFRIAT B RIE BRI o DA B R AR 22140 i Ve s v L Bl A 22 TG S TR R R AL
(NSE) ()& B 3 i G i, PR AL 5 A28 0y o MR BE AL RS (NSE) BB, DAMER oy
MG EEALEE (NSE) FRAEE R ITIHR BE A RAARR , i = IRAH IR 2 1515 20 1 L T AR A AR RI
Go 35 FLAR [0 SR U W YA 2 22 SROT-SAMEAE AL R , VR AR M 2R, b 3, v th 4 7 FE A
I = 5. 79LogCy;+2. 06,

[0088] &1+ Au-PB-Si0, A AN KMURE (1) Ak 2 S e b I 73 2 I N ITLYA 9 v F A 22 T
R S A AL g (NSE) -

[0089] A A IILVE #F it 2ok A = % e DR 2% 58 =B I = o o g o0, RS I 4 (AR I
H)216 4, Hrh 55 108 44, 40 108 4 X M4 (IEH AIMYE ) 100 4, A 55 50 44, 250 44
[0090] ¥ Gy WA 73 S 120 u L MIEFE s, T 37°C 3 30min, .5 B A PBS
MYEERCR G A E AR, HE T 1200 L Au-PB-Si0, & 440K E0k 5 # I Hi kLR &
YIS, A8 37°C R R M 30mine H PBS %S ¥PE 3 ¥k, LARR ZAEFs v WO iSSR0, il
PR TAE AR . AL AR IR F = Wl iR &R, AR AAl, B 2 v Al A D 0k B il , T H ok
Hifl (SCE) EAZ K. 7E 0. Imol/L PBS(pH = 6. 86) Z2i¥s il AT, K H LA 44
A 50mV/s, FEEE A 0. 2 ~ 0. 6V FIAEIFR R 2 lAk 220 G 9% B AR IEAT — KPR %
FHE, AR T RS R IR SR HL e, T S PRAEIZE e 48, 49 B0 RY (R p 22 Je iy
SEMEAGETEALEE (NSE) MR EE

[0091]  SEJff] 7 T Au-PB-Si0, 52 & KRR IV FAL 7 S e A 7 725 5 ELTSA &0l 77
ER

[0092] A PARIMLIEHE S 352k B A = 5 B K4 58 — P )& b= e 0 g oo, A0 40 (2R it
iH)216 4, 55 108 44, £0 108 4 4 4] (IEW AIMIF ) 100 44, HAr 53 50 44, 250 44
[0093]  BLISA #& £t oty S MG AL B (NSE) (ELTSA R# & B FigEi s kA
PR ]
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[0094]  HSciifs] 4 %5 6 shEET Au-PB-Si0, KA GHRRFIURE (Y AL 2 S A B g 2 s )
g5 RLLEL, MVEAE R 2 R 3 [0, 35 216 MRS, Hrp S s 108 44, Mk 108
% P20y 9 18 A, BALMIEAEAS 6 A, FIPE L EMySHEA R 3 4, 5 R WK 1o

[0095] 3% 1 HUALZA GBI /7 ik B BLISA Rl 4 i 4 R

[0096]

AL 3 A ot ELTSA (ng/mL) B s (ng/ml)
1 0. 78 1. 56
2 1. 56 3. 35
3 3.8 5. 98
4 7.5 10. 47
5 9.7 19. 3
6 18. 6 17.9
7 25.7 29.6
8 39.9 32.8
9 45. 7 49. 7
10 60. 4 51.2
11 78.5 89. 4
12 105. 3 92. 3
13 164. 2 134. 2
14 200. 5 238. 5
15 290. 7 344.7
16 364. 7 336. 1
17 387.6 400. 5
18 461. 4 413.7

[0097]  HIAL 2= G B 4G J5 i 55 ELTSA RS J5 ydexet Ll ik a6 468 S5 2 B, 19 ol 7 v PR AH 2K
PERAE, M7 FE A y = 0. 972x+3. 700, FHC R EH R = 0. 9879, P < 0.01, MR iiE 2 &
FHIEAHK

[0098]  HRLAK 2% B S A I U7 ¥ < 2 1 W Y 9 [ 2 0. 25-500ng/mL, £ I T BR 0. 08ng/mL ;
ELISA KN J7i% K YEH : 1ng/m1-30ng/mL, SARKI IR +0. 48ng/mL. BRIk, 4% W L
HE T Au—PB-Si0, 544K URE ) HLAL 27 G B U 77 i 55 BLTSA Rl 77 VEAH bE, R
YR S5 P R AR T 2, XoF /4 Mt (A2 W B L

[0099] DL b ATl S AR & BH AR B S it 75 5K, B 2% HH S X T A B AR ATk 25l RN
SR, LEAN GBS A R B JEUE PR AT B T 5 08 mT A R e R A, 3K S A A 7 e
WA AR B AR A T

12
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