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In this work, we have made an effort to establish a new immunoassay method that
utilizes silica nanoparticles as an universal pre-probe. The nanometer-sized silica particles
were synthesized by a two-step procedure using the reverse-micelle and sol-gel technique.
With the characteristics of silica nanoparticles for adsorbing and concentrating cations,
none-doped silica nanoparticles were conjugated with antibodies first, after immunoreaction,
signal molecules, such as fluorescence luminephores, could be added and concentrated into
silica nanoparticles. Then the residual concentration of luminephores was determinated
based on fluorescence intensity. Using this pre-probe conjugation strategy, other cationic
luminiphores, fluorophores, electrochemical active compounds, etc., can also be used in
analogous methods. Because silica gel is a polar, biocompatible material, the nonspecific
binding, denaturization, inactivation of biomolecules can be diminished. The properties of
long-term stability and easy surface bioconjugation of silica nanoparticles make this

universal pre-probe can play an important, versatile role in immunoassays.

. . . 2
Keywords: immunoassays -~ silica nanoparticles ~ fluorescence ~ Ru(bpy)3~"



=k
wf

R EREEAE (RIR) L2 B LT G2 s FALREN R
WNEB SR EHIRE - THEAEZR LYy FHORBERS BRI ELARERE  #IA
BN FHZR BETERTHENL BARSFHEHE -

B BRI EABHG S TR (LR ) Lo LBRBREER LS T
ZEAHYE BB RBERERFRIBRE OB RIBESE c ARE LM ETEAH N
FiEREATHEGE (RILR) BR L ERENTRE WA FTHER Ly FTH
TEFTAE 0 ik d coupling agents (4wcarbodiimides ) & —F ; LA RREFIEF
B HETRERS T B RREHEARMEREEZR Rk BEFTRAZ
BN FUAMER (organicdyes) AE » WEHBRFRIERE » 5§ AHIE -

WERERMAERA A BRBGEBRT A EHOER BT UEBASMH Y
HEABBARERBETMEAORKRT > TREKET A AR 00 K AESLER R JE A 1B
o BEBABRLMEH AR BLRERSNERABRELYTF XA EET
BEMMA Y EERFADAEE TRABAILSTFELLBHRE  EALAE AN
Y BEBYE ZAmBEAZEw (1,2) -

BB-RBETAER T HAE L UMM EMF > L TMOS  (tetramethoxysilane,
Si(OCH3);) ~ TEOS ( tetraethoxysilane, Si(OC,Hs),) 2 AT B&dh pr & #h ey 57 5t B A
AKMHe)-OH TR  KBREFDERBHILANED  FERIFHERE - BB
pH2 A byt w & Ty BLTHG#%FE 4% ER35] - Collinsonetal (4) #
Pangetal. (5) &9 UBk3R2E 3935 AR ¥ e9Ru(bpy) 3™ T BRI B 45 759 BB I o

BREBRBAGR 5N B BARAF  MRRE - BA MRS AR EETRET
BB ERBITAFEBRAIBEAILS TR CHERNAREAHRTARA - BLART
BT A R BB 0 #R3F Ru(bpy)s™™ R IR &5 2 ok B BB ROR 69 45 1
3b 4 sk )R A BT AT RB A & e

FRFE B

AHEFREBRREATEORGF HARARRERIABRZAZLRER HohE kg nB
WRAVER BB Z "TEARE . AERREERE  BARA R RSB R R H ik
F PR R E 4R o HE IR F4e Ru(bpy)s™ R E 4N A Ry BB N > M
B RB T ER T RA R N Z IR > BB AR ARBEK -

R F &
— ~ BRE BB AU

2% Tan et. al. (3) A8 & Bk SURBE B LB AWM ILAEH X E #L TEOS
(tetracthoxysilane ) A #4442 2 K &y B4k © 4% 0.885mL Triton X-100 » 3.75mL

cyclohexane » 0.9mL n-hexanol » Fv#h KA 4 » AR A F 2 5467k (the
1



water-in-oil microemulsion ) ¢ # 50uL TEOS ( & TMOS) & 30uL & 7K Ao A FLAL R 4% BP
RGBT RERIE  WRER B EIT 24 10 HRIE TR AN RER ~ LABES
MBS p B AR BRBAR By i A CERKFERER > £% 40 Triton
X-100 - & 11.8mL LR TAF 78 2 300k 2 2 K 2 BB At 9 19.9 mg

KA A B A sk 45 o4 TMOS  (tetramethoxysilane ) & #e 4540 2 2 5k f F »
A LE B A A R T AR K R PR AE B B 849 30 ~ Ru(bpy)s®™ R i AR T 45 M
B ER -

=~ BRIkan
BRI A S E RN F 0 A B LED 4 Aol AR BREASIER -

PR E A% 3 % Hamamatsu R928 {RR] 8 5658 & o o478 & & W& 250um 2 £ 48 B E AN
REEA -

il

= BB R

m

ST BERIL SR %Ik o4k 0 U human IgG (E AR ) Antidn o #
goat anti-human IgG BI& 2 K 57 BB Ok B R R T | o R A7 B8RSR BN
o Bl 6 2 ok By BB AORLAR A FUBAR ST 0 R KBS BOR TR ok AT 0 RE R AR
7 hu A Bl & & Ru(bpy) 3™ £ Ru(bpy) * Rt 4 n & K ARST I - B o S ol S0
B SR TR B E N SR M K B 0 AT Rulbpy) 5™ B RIAR 5 & S AT
AR B o BT RIAE 2 RS o

BEREHE (SHREE)
BB BRAD ik B S B ALAE T R S % TEOS (tetraethoxysilane) % Aeks 2 4 &

By BBk 0 I R T F RS AR TR RN 44 0 TR PR R AT A RL4E 49 65nm -
ROy —2ZHZFRF o (wB—)



. P -
SEI 10.0kY  X37,000 100nm WD 9.7mm

B — > 2kewatBack i X EFRMERE -

B = % LA B 2R E 2 Ru(bpy)s™ 7R S145 2 F )i R 24 K 49 B ok R A1k A
=t adEiG o BIRIRER LA K B B B Ok B s - B G ﬁa‘/ngﬁq’ﬁﬁé?%]i%)ouﬂﬂ%
B 7k ¥ Ru(bpy)s®™ AL KA SBAGE » B A K57 5B AUk 3 b > % k3B Ep
XTI

22

20 A

18 A

16

14 -

Fluorescence intensity (a.u.)

12 A

10 T T T T
0 200 400 600 800

Silica Nanoparticles (ug/mL)

=~ ik Ru(bpy)s™ 4 5% B 812 5K 5y st B Aok o B B4R B -
7 ¥ Ru(bpy)s™ A2487EE % 62.5uM > PBS buffer (pH7.4) -

3



0 B =T AR R ¥ A K B B Ok R I SR 48 Ru(bpy)s™t 224 JE % 9A
BE > TAHEBLEF A R A B R AR S5 M P AR Bk 2 & BT v 0 48 Rubpy)s” £ 5 B E &
TR MEARERE o Rfg pH 11.5 LA L85 > sbih MR @ AR ey 5 &4
## % M2 Ru(bpy)s™ Ewimk ¥ > Bk pH 12.5 Bk 2 5 070 B Xt & P M o%
BT e

Fluorescence intensity (a.u.)

(A) pH

18

14+

12

10

Fluorescence intensity (a.u.)

(B) PH

Bl = - 7R B B 25 K A BB MOR R T 45 Ru(bpy)s™ B2 %% - Ru(bpy)s™ &
A KA B AR E R (A) EFRk (B) ke stz BA%E -
iR P Ru(bpy)s™ AL iR B & 62.5uM » % k&9 5B ke o B 350ug/mL - ik
SN EBIBTTRIR ©



References

I.

AN

Sharma, P.; Brown, S.; Walter, G.; Santra, S.; Moudgil, B. Adv. Colloid Interface Sci.
2006, Article in Press.

Wang, L.; Wang, K.; Santra, S.; Zhao, X.; Hilliard, L.R.; Smith, J.E.; Wu, Y.; Tan, W.
Anal. Chem. 2006, 78, 646-654.

Santra, S.; Zhang, P.; Wang, K; Tapec, R.; Tan, W. Anal. Chem. 2001, 73, 4988.
Khramov, A. N.; Collinson, M. M. Anal. Chem. 2000, 72, 2943.

Zhang, P.; Guo, J.; Wang, Y.; Pang, W. Mater. Lett. 2002, 53, 400.

BB, BEE MR, Bli5ss, T AR, IR AR A BB O R K IEAE 4 A
BEFHMEE I AR KRB AR LRI AK”, TRIEZEFE, &
#, 44t, 11 A 24-26 8, 2006.

GO E AR AEG > HRI RN BRI F AR ERTI BRI AR

RRZPWREREM - B BOEBHPTIE AT HEA X BHRKLM
HMAEEE o 1f— D345 -

HEGEBEITREN LT EEH R EE | — B %78 RIEA polystyrene beads
FEEAT 0 MRS REE I ~ p#E R B — AMEARE G R EZ TS
BB A FE SRR 0 STy B B AT & AR S ARBUREE 0 MR E
ZHAEAEEREER  HAATRERUSEM TR AEEA  EEGY
BT EHEREIEA -

AN ERIAMERSMARITY » LK BRIV L ARERHREA -
GERARREE TR ok AR e FHE

bt B X AT 0 RAITE LA A AR TR E & MBI T Ky BB R
MF o ARET —EFNFE 0 BT R PITER R (6) 9 LA EH
R BB MAAE R E 154 - RBESREX TRk BANSBERK -



