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Definition Definition 

      TRFIA is a analysis that use TRFIA is a analysis that use trivalent rare earth ions trivalent rare earth ions 
and chelating agentsand chelating agents as a  as a tracertracer, instead of fluorescent , instead of fluorescent 
substances, isotopes or enzyme, marking up protein, substances, isotopes or enzyme, marking up protein, 
hormone, antibody, nucleic acid probes or biological hormone, antibody, nucleic acid probes or biological 
activity cells. When the reaction occurs, TRF activity cells. When the reaction occurs, TRF 
instrument detect the fluorescent intensity of final instrument detect the fluorescent intensity of final 
product. According to the fluorescence intensity to product. According to the fluorescence intensity to 
determine concentration of the substances.determine concentration of the substances.

    

    



Unique fluorescent marker of rare earth metals- Unique fluorescent marker of rare earth metals- LanthanideLanthanide

nn Total 15 kinds of lanthanide elements(trivalent element),  4 Total 15 kinds of lanthanide elements(trivalent element),  4 
elements used in TRFIAelements used in TRFIA

    铕铕(Eu)(Eu)、钐、钐Sm)Sm)、、镝镝(Dy)(Dy)、铽、铽(Te)(Te)

      Eu3+  is most widely applicationEu3+  is most widely application

    Sm3+ as second option can be used for double labeling or labeling    Sm3+ as second option can be used for double labeling or labeling

        Different trivalent rare earth ions have different emission spectra Different trivalent rare earth ions have different emission spectra 
and fluorescence lifetime. It can be used to double labeling and and fluorescence lifetime. It can be used to double labeling and 
multi-tag and detect two or more antigens or antibodies multi-tag and detect two or more antigens or antibodies 
simultaneously.simultaneously.



Characteristics of lanthanide fluorescence :Characteristics of lanthanide fluorescence :

ØØ   Stokes shift is largeStokes shift is large

            Eu: emission 613nm, excitation 340nmEu: emission 613nm, excitation 340nm

      Fluorescence near 280nm      Fluorescence near 280nm

                  



ØØ   Fluorescence lifetime is longFluorescence lifetime is long
        Lanthanide chelates (60 ~ 900 us) <Eu: 714us>Lanthanide chelates (60 ~ 900 us) <Eu: 714us>
     Fluorophores of common immunofluorescence : 1 ~ 100ns     Fluorophores of common immunofluorescence : 1 ~ 100ns

Protein fluorescence: 1 ~ 10ns, easy to quenchingProtein fluorescence: 1 ~ 10ns, easy to quenching

ØØ Fluorescence specificityFluorescence specificity
     Emission band is narrow, even less than 10nm     Emission band is narrow, even less than 10nm

     Dissociation - Enhancement technology enhance intensity      Dissociation - Enhancement technology enhance intensity 100 100 
million timesmillion times



Rare earth ion excitation and emission light and Stokes shiftRare earth ion excitation and emission light and Stokes shift

Rare earth Rare earth 
ion chelateion chelate

Excitation 
wavelength
（nm） 

Emission 
wavelength
（nm） 

 Stokes 
shift 
（nm） 

Eu chelateEu chelate  340 340 613 613 273 273 

Sm chelateSm chelate  340 340 600 600 260 260 

Tb chelateTb chelate  295 295 490/543 490/543 195/248 195/248 

Dy chelateDy chelate  295 295 573 573 278 278 



What is Time-resolved? What is Time-resolved? 

nn Fluorescent of biological products Fluorescent of biological products 
a)a) Proteins fluorescence wavelength 400-600nmProteins fluorescence wavelength 400-600nm
b)b) Protein fluorescence decay time is about 1-10nsProtein fluorescence decay time is about 1-10ns
      Detecting by Ordinary fluorescent, interference is very large      Detecting by Ordinary fluorescent, interference is very large

nn Fluorescent of lanthanide chelatesFluorescent of lanthanide chelates
a)a) Fluorescence intensity is strong Fluorescence intensity is strong 
b)b) Fluorescence lifetime is long(10-1000us)Fluorescence lifetime is long(10-1000us)
     Higher 5-6 orders of magnitude than the ordinary fluorescent        Higher 5-6 orders of magnitude than the ordinary fluorescent   

markersmarkers



ØØ Delaying measurement timeDelaying measurement time
ØØ Fluorescence of short-lived Fluorescence of short-lived 

sample decay completelysample decay completely
ØØ Detection of rare earth ion Detection of rare earth ion 

chelate fluorescence signalchelate fluorescence signal
    Eliminated non-specific     Eliminated non-specific 

fluorescence from the fluorescence from the 
sample, reagentssample, reagents

This is the“Time-resolved”This is the“Time-resolved”



Dissociation enhanced lauthanide Dissociation enhanced lauthanide 
fluoroimmunoassayfluoroimmunoassay

nn DELFIA is DELFIA is uniqueunique
nn After immune response completed, part of the marker After immune response completed, part of the marker 

binding to the solid phase carrier. Then washing off binding to the solid phase carrier. Then washing off 
the unbound markerthe unbound marker

nn Addition enhancement solution with Addition enhancement solution with low PH value low PH value 
(PH2 ~ 3)(PH2 ~ 3), dissociating Eu or Sm from immune , dissociating Eu or Sm from immune 
complexes and combinition with Chelate in enhanced complexes and combinition with Chelate in enhanced 
fluid (β-ketone) to form a new chelatefluid (β-ketone) to form a new chelate

nn It makes fluorescence intensity of markers enhance It makes fluorescence intensity of markers enhance 
nearly nearly a million timesa million times



Rare earth ions and 
chelating agents as a 
tracer, marking up 

protein

Special 
immune 
complex 
occurs

Addition enhancement 
solution, Eu 

dissociation and 
generation new 

chelate  

Compared with 
standard curve, 

then calculate the 
concentration of 
detected sample   

TRFIA instrument 
detect the intensity 

of fluorescence
  

The principle of TRFIAThe principle of TRFIA



Clinical application-detection HBVClinical application-detection HBV

nn HBsAg and Anti-HBs antibodyHBsAg and Anti-HBs antibody
nn  HBeAg and Anti-Hbe antibody HBeAg and Anti-Hbe antibody
nn Anti-HBc antibodyAnti-HBc antibody



TRFIA detect HBsAgTRFIA detect HBsAg



TRFIA detect Anti-HBs antibodyTRFIA detect Anti-HBs antibody



TRFIA detect HBeAgTRFIA detect HBeAg



TRFIA detect Anti-Hbe antibodyTRFIA detect Anti-Hbe antibody



TRFIA detect Anti-HBc antibodyTRFIA detect Anti-HBc antibody



TRFIA brings advanced in clinical testingTRFIA brings advanced in clinical testing

技术 特点 检验先进性

时间分辨

光谱分辨

特异性荧光与非特异性荧光分离

发射荧光与激发荧光分离

０本底、高特异性

解离-增强 稳定的荧光螯合物

荧光强度大大提高

线性范围更宽

重复性更好

原子标记  标记位点多，可达20个

 对标记物结构及活性影响小

 无衰变

 受环境影响小

高稳定性，高精确度

试剂保质期至少一年

标准曲线保留时间长

同一批次只需两点定标

多标记 单，双，三，四标记 同一体系可同时测多个
项目



时间分辨荧光免疫分析与其它时间分辨荧光免疫分析与其它
免疫学方法的比较免疫学方法的比较
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