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DTGRPk nE- R B £ Bk (0. 025 g, 3.84 X
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PRI LiT C2,6-{N,N’,N,N’-[ = (2,2 - iE-6,6-
TR TG WP ) - nE- R R £ g (0. 037 g, 5.68 X
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A 15 mL Z Bk, =R e, BErd g a Bk, 7R
58% .

1.4 srtrim
4.1 B4liER&

3 BRI il S 07 R R T A4 (Eu® D ZE & 9 0. 800 mg,
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107* mol « L7,

1.4.2 kg

i ] F-7000 A5 G354, 2 T 43 5 [ @ & 5 kK
616 nm % WK 310 nm, W% B0 BE5YWIER (c=2.5
X107 mol « L") ¥ & G 1% il k S8 3 .

AR A/ B YOG REALAE 330 nm AT R T, W&
Eu®" 26 Ws W & OG5 foe 6 B
L4.3 BF=%&4n0

1 i 26 3 4 T RCR IR AL AE 310 nm RATICE T, T E
Eu’” B AWM (c=2.5X107° mol « L™ & F =3,

l.4.4 XA
i 1 FLPS-920 B 5% 4% %¢ 6O i AL 7E 310 nm W4T i &
T, W B BEAWIHFEW (c=2.5X10"° mol « L") B2k

2 HIRHWE

2.1 HESWEHHR

WA Y LiT C2,6-{N, N’ ,N,N"-[ =.(2, 2" - B ik g -
6,67- " HIH) I (AL} -0k hE- R R S W R I T ik hE-2,
2-BG ML W 4 0 7R G5 A B I W R SR A2 0 T AR B % 3 R
ek, S5 TR ENICE AR, TR aFE5M MK
fEmEE R, M EAE TR R PO, mErE-2, 2- Rk nE 5
HE TR ERE ME G, B TR v, A
Sy WK S R O KT R S OIREE S R S
ORI BA W, AT 2 A% pHL 4 e B
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Fig. 1 The excitation spectra and emission

spectra of europium cryptate
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Fig. 2 The emission spectra of europium cryptate of different
concentration (acetonitrile reactive system)
a: ¢c=2.5X10 "mol+ L '3 b: ¢=5.0X10 "mole L !'; ¢: ¢c=1.0
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Fig. 3 The emission spectra of europium cryptate of different

550 570

concentration (methyl alcohol reactive system)
a: c=2.5X10""mol* L '; b, ¢=5.0X10"°mol« L7 '; ¢.
c=1.0X10 "mol* L '3 d: ¢c=2.0X10 "mol* L '; e: c=
4.0X10 %" mol« L '; f: CK

43R 0.993 73 F1 0. 986 65, FEAH R, L ME B {& &
FiA% Eu" 2400 58 600 BE RS R T Y BE RN K R
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Table 1 The fluorescence intensity of europium cryptate
of different concentration
e g WK RATEK HEHRIE Ca. w)
/(mol « L™1) /nm /nm A M
2.5X10°° 330 611 21 418 326 16 019 367
5.0X10°6 330 611 6 865 955 6 455 667
1.0X10°6 330 611 1054 919 775 156
2.0X10°7 330 611 105 265 106 067
4.0X10 8 330 611 35 356 35153
0 330 611 541 541

Note: A: Acetonitrile reactive system; M: Methyl alcohol reactive

system
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Fig. 4 The relationship of between the fluorescence intensity

and the concentration of europium (Acpision =611 nm)

7.5+ = acetonitrile reactive system
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0 Equation
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Fig. 5 The relationship of between the fluorescence intensity
and the concentration of europium (acetonitrile reactive
system., Acmission —611 nm)
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Fig. 6 The relationship of between the fluorescence intensity
and the concentration of europium (methyl alcohol re-

active system, Amission =611 nm)
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Table 2 Quantum yield of europium cryptate

i VAR R W/ (mol « L71) BTER/%
& 2.5X107° 12.7
E 3+ I
R H 2.5X1073 12.8

2.3.4 EREAH

IRV BE KL R R T Bt AP (c=2.5X107°
mol « L™ W56 7 iy 43 3 4 825 F1 830 s, 4 7 I 8
JR . X EC BEAYINIOHFAH S Bl RERN R T
TIE, mak 3. KW 9 iR, B RY, £ 10 °~10 ° mol +
LUk BTSN, Ev B AWM F M % B WM %
W, BEAE Eu'TWKEERIU/N . Eo’ B G W 9O 7 i 1 W 4R
o, PG, 72 YA B ) 4 B A Ot S ATk R b, A A
Eu’ i BE A 15 s AR X R PO A8 3R I R] DA T 3l 0 75 S5 98 61
P A H AR 4 50 5 B A A

10 000 Equation y = Al%exp(-x/tl) + yO
‘Adj. R-Squa 099719
Value Standard Erro
8000 1 8.00000000E+ | y0 6230304 384066
0 8. Al 17912.77496| 72.12075
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Fig. 7 The fluorescence lifetime of europium cryptate (acetoni-

trile reactive system, ¢=2.5X10"° mol - L")
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Fig. 8 The fluorescent lifetime of europium cryptate (methyl

alcohol reactive system, ¢=2.5X10"° mol «+ L™")

®3 TEREEC EEUNRLER
Table 3 The fluorescence lifetime of europium

cryptate of different concentration

Eu® ™t ¥ T{ﬁlﬁﬁﬁﬁ/}is
/(mol « L™1) LI RO R & FY B S B A AR
2.5X10°° 825 830
5X10°° 809 815
1X10°6 721 693
2X10°7 497 332
41078 336 105
9x10° -
8x10° 1 ~
7x10° 4
6x10°
E s
> 5%10° 4
£ 4x10°{
= 5 —&— acetonitrile reactive system
3x10°1 —e— methyl alcohol reactive system
2x10°
1x10°
0

0 5.0x10° 1.5x10° 2.5x10°

Concentration/(mol-L™)
B9 EC"EEYURAEESGS BV RENXR
Fig. 9 The relationship of between the fluorescence lifetime of
europium cryptate and the concentration of europium
3 &4 ®
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PSR R A5 I B B G W RO R B WUR O
B IE 240 200 ~ 332 nm, & G FFAE 14 2 /E 598 I 616 nm
fbs BT B YR TOEIRE S E® W BESE 107° ~107°
mol « L1 3t [B N # LR M. T &R By B 0.993 73 F
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Study of Synthesis and Spectral Property of Europium Cryptate

SUN Yan-wen', CHANG Yu*, JIN Yu-fen', XIE Wen-bing’, CHANG Jing', YU Ting'* , PAN Li-hua®
1. The Second Hospital of Jilin University, Changchun 130041, China
2. Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun 130022, China

Abstract Synthesis of rare-earth chelate is a key part of homogeneous time-resolved fluorescence immunoassay. To synthesize
optimal rare-earth chelate, we select diethyl 2,6-dibromomethyl-3.5-pyridinecarboxylate as raw material and optimally synthesize
Li" C2,6-{N,N’,N,N’-[bis(2, 2 -bipyridine-6, 6 "~-dimethyl) ] bis (aminomethyl) }-pyridine-3, 5-diethyl diester, and then the
spectral difference of europium cryptate synthesized by the different reactive systems of acetonitrile and methyl alcohol are dis-
cussed. Studies show the excitation spectra(the maximum excitation wavelength is 310 nm), emission spectra(the maximum
emission wavelength is 616 nm) and quantum yield of europium cryptate synthesized by the different reactive systems are consist-
ent. Fluorescence intensity are linear with the concentration of europium in the range of 10 *~10"" mol « L™' (R*=0. 993 73,
0. 986 65), respectively. But the fluorescence intensity between them (¢=2.5X 107" mol » L™!) are slightly different. Their
fluorescence lifetime are 825 and 830 ps, respectively. Therefore, europium cryptate synthesized has big Stoke’s shift, high flu-
orescence intensity, long fluorescence lifetime and so on. Pyridine-2,2-bipyridine in europium cryptate can protect europium from
interference. It is an ideal europium cryptate used for the labeling of biomolecules such as protein, nucleic acid. This study not
only expands the synthesis of new rare earth chelate, but also lays the foundation for the establishment of homogeneous time-re-

solved fluorescence immunoassay.
Keywords Homogeneous time-resolved fluorescence immunoassay; Rare earth cryptate; Synthesis; Spectral property
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