b

N
o
-0
o

B
mE

5 % 4 4
Spectroscopy and Spectral Analysis

i Vol. 30,No. 1, ppl33-136

January, 2010

HEEBLHBRMAKBRHNENRTEREYHRERICHR

OO BHALY?, ARR", X

AN VA

Ot GRE, BHEE, Are

L HEAEREREEERENB SRR ASELLRE, HHk K& 130033

2. PEBEREPITER. Lm 100049

# E B NaYF O ORREM BRI RS R AR IC B k8 . HEER, KB, £
Tk, BA SEYRIGKE A SHARE VMM, HRESHBEANEE. EFEE KA
TME R, H&T NaYF, 2 YO'', EX" RERSAOKE, JEX B _ErER . SEM RIERGER
JE 5331 25 F 250 nm (RS EOR T, MR C R EE THOKRFE. 980 nm BOLHRH T, HRAK
PBS BEARBE IR LRt ERESOOGEMEGHRY QAR KRR MRS, H
ZEERNEAS TELR B SOK BTG N RAWEARE, XTHA LWRRERER R
PR H -SRI TERREAS TR, RS ERRAXEES TAEDRL.

XA R BAE SRR LTS
DOI:; 10. 3964/j. issn. 1000-0593(2010)01-0133-04

HESHES: 0472.3  ITEERIEE: A

5 "

Rt EHRBRGOR G R—RERB KRR T AHEEK
KBS, SERRERILE, FRBSOUHRE AR AK
., PIERE . AZIRSE M (in pH A BB, SBMBKE
SIAAE B GFOCFEMA, B TEWRRICH, o LAKRE
R R MR AW A LERR A F, R
A R RAOR R AR RE A S FRER, AR
ARG KA. B BERA YR, Hi, 3
LRBAOK R — B R E B B AT R R .

ASCHEAN NaYF, ¢ Yb'", Ec7 &% B R 4K R
it ik BNy Al E 22 i VYT Nk
Bk, FEREEREBMALSER S EYH TN EEK. i
BB PR G E B BOCERAL, RARBCEREA 2
i SEASTFIMMEERE, JOkRERERENEY T TH
WA/ AR TUR PR R B, R T
BT HREFERICR.

K E 8. 2009-01-20, #iTHA: 2009-04-22

1 sExEsy

L1 AR

MG, MRE . MRENEH: R-®., E#RZIE
(TEOS), W& = Z HHr%E (APTES) B T Sigma 2 5
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60 min, BtJ5 RARTIKPIEEA 50 mL BEE Y, KA 200 C
BAEM 12 b, SRR A LAk

10 mg BEF BT 4 mL ZBEFAKHPHEH 10 min, il
A 20 mL ZEERIZABERE . EK I pHAESS, A 40 pL 1
TEOS, MF TR0 2 h, BEMA APTES 10 pl., #TEH
BH. 90 min FRELOBY, ERAES TR, BO6AKK. 2
BixtRE SIS U R EEBOGENSOEH G LRI, AN
BHEZRTH#HT.
L3 @KEMRES FREDRE

2 mg AT & SHIR M PBS Zrpiih, £l
$E#E 12 h, BOFAMET PBSErhilb. A 0.5 mg %
BiA 1gG BiBbi ¥ 1gG, 4 CTFHIERN 24 h, BLERS
Kbk, BT 50 mmol « L BHERERE b (1%
BSA, 0.05% Tween-20, pH 8.5), 4 CHEI. $/HE SR
AFRZBES .
1.4 HRegFicwreeee

3 FR R EARICY) . FITC, BF S M LBk
& BEBSE B K T LR 1 h, B 2 min RENE
—W, 1521658 HE REE (] AR 2%
L5 _t#sakRIRiCiES FREMRE S

SRS IR B R T RS L B AL B
EBRBFEH 1% Tween-20 A 1gG(0. 1 mg » mL™ ) EHR
th 2 h, PBST(0. 05% Tween-20, pH 7. ) & wpik. FHHhE
F5rR18F 2% BSA i 1 mol « L' Z B REIE W, #HHZ
RS, RRETARMELSHBRE, BRAZWBRTE.
37 ‘CFAIMKEE S 0. 1 mg » mL 4K BARC IR MR R 4
0.5 h, PBST Bl mst ik, BSRT . fERE A630 ALK
B BIE T R A R LRGN T RO R .
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2.1 AHBRRIE

NaYF, * Yb**, EPt &6 R0k Sk §TE e giim
B 1 ik, ARERTAIN 24 nm, AR RCTHIBEK, BR
¥— . REHNE, IS, 287 PBS ZWlT, BRE
BAY . 7E 980 nm BRI T, LU BIBAER T A
RIRE 1. o). WHERA 10 min J5RHE, 2 h AHTTIE,
BRI R — S EPIRICHITR R

SEM images of uncoated (a) and silica coated (b)
NaYF, : Yb**, Er*t nanoparticles and photograph of
nanoparticles in the PBS buffer (c)

Fig. 1
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RHBEN—NENEENFTR. B 2 HEL LERAKER
ARERT(D ARG (2 8 L Hp bR e har. B
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B 239 us; LLHF M AEERTES 426 ps WM BIQEE R Y 448
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Yb* fil EXt RO 2Bk B ETAHSHREE IS T
R WB/N, NTEG EERBREE TR, K
HSCRRLS, 9], GRAHE AR R AR, B E R EF
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FRE I 5 R 3R B i, X BT B B L R AR R A B
TR GRERSE NN L E RN TR, 4 Lk
BRI, AP G AR RE ARSI T M LS RO R
BRI, Bl T RARERmS, NHERTHRRENA
FiRIGEEX 6L,
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Fig.2 a Up-conversion fluorescence spectra of the nanoparti-
cles before (1) and after (2) silica coating. The inset
shows decay curve of green light energy level b and red
light energy level ¢
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Fig.3 CD spectra of rabbit anti-human IgG before

(1) and after (2) bioconjugation

Fig. 5 Immunofluorescence images of nanoparticle-rabbit anti-

201 human IgG bioconjugates recognizing human IgG. Spe-
g 16 . Al cific binding of rabbit anti-human IgG{a), nonspecific
%’ LI o -t adsorption of rabbit anti-geat IgG(b)
g 12y
E 041 “"-"t.._", I \ ASCESRERBE RN ITE, KB T AROBRE KRB
EEBGUR S, HERREMER T FITC 3Ougub o T M
0 T 70 20 30 1 5 e 7o T BIER, OESRIEST, BOBERMET LRk
Time/min SEAK SR TEFIBERR TSR A YA TR W, HACHa
Fig. 4 Photobleaching effect of CdSe/ZnS (1), g, NIRRT AR, BRI, BRuBMAIKRE
NaYF, : Yb**, E* (2) and FITC (3) ABIFRAEYREAY. XEASTHARERIER /N, FH
Y FZ B AR, SCL T LSRR dbRic
2.5 HRENLBNES S YR BA E MR GBI Th R, X S5 REKH, st
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Preparation, Characterization and Specific Biological Labeling of Silica
Coated Upconversion Fluorescent Nanocrystals
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Abstract The authors synthesized a kind of upconversion nanocrystals NaYF, : Yb*", EP®t via the hydrothermal assisted hom-
ogeneous precipitation method, and then the nanocrystal was coated with silica. The SEM image demonstrated that the as-pre-
pared samples were uniform in size distribution with ca. 25 nm before and ca. 250 nm after silica coating, respectively. The up-
conversion spectra and photoluminescence lifetime measurement showed that the silica shell had hardly effect on the properties of
fluorescence of the NaYF, : Yb*", Er¥" nanocrystals. At the same time, the naked eye-visible green upconversion flucrescence
pattern was acquired from the as-prepared upconversion nanoparticles in the PBS buffer (2 wt%) excited by 980 nm laser at
room temperature. These water-soluble nanoparticles were linked to the antibodies using the coupling reagents glutaraidehyde.
The circular dichroism (CD) spectra of antibody and upconversion nanoparticles-antibody conjugates were very similar to each
other, indicating that the secondary structure of antibody remained largely intact after the conjugation. Finally, antigen-antibody
recognition reaction was performed on the surface of a silicon slide. The immunofluorescence in vitro indicated that the upconver-
sion nanoparticles-antibody bioconjugates had excellent species-specific detection ability with hardly non-specific binding. Based
on the present results, it is anticipated that the silica-coated upconversion nanoparticles are suitable for use as biolabeling materi-

als.
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