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2 Safety precautions 

We recommend reading this chapter thoroughly before using this kit, to 

ensure the safety of the user and error-free utilization. 

Any safety instructions and additional information of this IFU must be ob-

served at all times. 

Read and make sure you understand the operating instructions completely 

and thoroughly before carrying out the test. Use the currently valid  version 

from the kit. 

Notify the respective supplier in writing within one week from receiving the 

merchandise, should the test pack be substantially damaged. Damaged com-

ponents must not be used to carry out the assay, however, they should be 

kept until the transport damages are finally settled. 

Comply with Good Laboratory Practice and safety regulations. Wear labora-

tory coats, disposable Latex gloves and safety goggles whenever the need 

arises.  

Reagents of this kit which contain hazardous substances may cause irrita-

tions to eyes and skin. See indications under COMPONENTS OF THE KIT and 

on the labels. Safety data sheets of this product are available upon request.  

Chemicals and prepared or used reagents shall be disposed of as hazardous 

waste in compliance with the respective national regulations.  

The cleaning staff has to be instructed by experts with regard to any poten-

tial risks and the appropriate handling of such substances. 

Avoid any contact with stopping solution. This may cause irritations to the 

skin and chemical burns.  
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FOR SINGLE USE ONLY! 

This kit is made for single use only! 

ATTENTION! 

The kit shall only be handled by educated personnel in a laboratory envi-

ronment! 
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3 Test principle 

This kit works by means of monoclonal antibody 1G2 that specifically recog-

nizes tau protein w/o phosphorylation at position T175 and T181, immobilized 

on the surface area of the microtiter plate. Tau protein w/o phosphor at 

T175/T181 from samples, standards and controls is trapped by this antibody 

in presence of another peroxidase conjugated monoclonal anti-tau antibody 

that specifically binds to amino acids 155-165 of human tau protein. Amount 

of bound conjugated antibody is estimated using chromogenic substrate tet-

ramethylbenzidine (TMB). The concentration of tau protein w/o phosphor at 

T175/T181 is proportional to the obtained optical density. 

1. Ready-to-use: Capture antibody 

coated on well plate 

2. Binding of target antigen simultane-

ously by capture antibody and HRP-

conjugated antibody 

3. Direct detection via HRP-conjugated 

antibody and peroxide/TMB. 
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4 Performance assessment 

The table below shows typical data for calibration curves. Do not use for cal-

culation! 

Standard 
Tau  

(pg/ml) 

3 h Incubation 150 rpm*  

(21,5 ± 3,5 °C) 

ODmean

OD/ODmax

(%) 

D3.1 1200 2.682 100 

D3.2 600 1.815 68 

D3.3 120 0.572 21 

D3.4 50 0.409 15 

D3.5 25 0.294 11 

D3.6 12 0.123 5 

* Shakers have different forces due to their specifications (deflection in mm) at a frequency of 150 rpm (see 

note page 17). 

The table summarizes sensitivity and specificity related to determined cutoff. 

Analytical Sensitivity 

(Limit of Detection) 
12 pg/mL 

Measurable as OD> mean 

OD of the 10-fold 

measurement of a negative 

sample + 3 times standard 

deviation. 

Cutoff 78 pg/mL* 
Each laboratory must establish 

its own cut off values. 

Clinical sensitivity 95 %* AD/MCI patients (n=58) 

Clinical specificity 98 %* Controls (n=42) 

*Lewczuk P, 2017
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Analysis of non-phosphorylated tau CSF levels using non-pTAU ELISA in pa-

tients with Alzheimer's Disease (n = 57) and control patients (n = 39) showed 

a significant difference between the patient groups (p <0.001) with a sensitiv-

ity of 94.7% and specificity of 97.4%. The associated ROC analysis showed 

97.4% at p <0.001 and a Youden index of 0.92 (Lewczuk P, 2017). 

Non-phosphorylated tau is a highly sensitive and specific diagnostic marker 

for CJD (Llorens F, 2020; Ermann N, 2018). Using a cut-off of 650 pg/mL, non-

phosphorylated tau displayed 94.39% accuracy in discriminating CJD cases, 

with a sensitivity of 94,44% and specificity of 94,39% (Llorens F, 2020). 
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6 Preparation of components 

6.1 1X Wash solution 

Dilute 40X wash buffer D2 using de-ionized or bi-distilled water before the 

first wash step of the immunoassay. 

Volume of  

1X Wash solution 

Volume of  

40X Wash buffer D2 

Volume of de-ionized or 

bi-distillated water 

400 ml 10 ml 390 ml 

600 ml 15 ml 585 ml 

800 ml 20 ml 780 ml 

1000 ml 25 ml  975 ml 

6.2 Standards D3.1-D3.6 

Add 0.5 ml of assay buffer D6 to each standard vial D3.1  D3.6 and mix 

quickly, e.g. within 2 s by vortex.   

6.3 Controls D7 and D8 

Add 0.5 ml of assay buffer D6 to each control vial D7 and D8 and mix quickly, 

e.g. within 2 s by vortex.   
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6.4 1X HRP conjugate 

Dilute 30X HRP conjugate D5 at ratio 1:15* with assay buffer D6. Mix by 

means of shaking the tube. 

Number of  

immunostrips 

Volume of  

30X HRP D5 

Volume of  

assay buffer D6

1  4 0.25 ml 3.50 ml 

5  8 0.40 ml 5.60 ml 

9 - 12  0.60 ml  8.40 ml 

* Dilution of the conjugate is 1:15. In the test, the conjugate is present at a dilution of 1:30 by the addition 

of 50 l standard / control / sample to 50 l 1:15 diluted HRP conjugate.
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7 Storage and expiry date 

The kit is delivered at ambient temperature and should be stored at 6 ± 4°C. 

Protect from heat and direct sunlight. Under these conditions, the kit has a 

life time as indicated on the kit box while retaining its endurance and stabil-

ity.  

Prepared kit components have the following expiry dates: 

Component Preparation step Expiry date 

D1 Coated immunostrips after opening of 

the bag, taking out strips and closing 

the bag. 

At 6 ± 4°C up to 4 weeks. 

D2 1X Ready-to-use washing solution. At 6 ± 4°C up to 1 week. 

D3.1-D3.6 Standards D3.1-D3.6 dissolved in D6.  At 6 ± 4°C up to 4 h. 

D7, D8 Controls D7 and D8 dissolved in D6.  At 6 ± 4°C up to 4 h. 

D5 Ready-to-use HRP-conjugate 1:15  

diluted. 

At 6 ± 4°C up to 4 h. 

8 Components not included in the kit 

& Calibrated micropipettes with CV < 3%,   

Volume: 10-100 µl; 100-1000 µl. 

& 8-channel micropipette with reagent reservoirs. 

& Plate shaker* 100-1500 rpm e.g. Rotamax 120. 

& Vortex mixer. 

& Automated or semi-automated ELISA plate washing system. 

& Bi-distilled or de-ionized water. 

& Paper towels, pipette tips and timer. 

& ELISA plate reader for reading absorbance at 450 and 620 nm. 

& Polypropylene tubes for sample dilution. 
*Shakers have different forces due to their specifications (deflection in mm) at a frequency of 150 rpm (see 

note on page 17). 
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9 Procedure notes 

Any improper handling of samples or modification of the test procedure may 

influence the results. The indicated volumes, incubation times, temperatures 

and pretreatment steps must be followed strictly regarding this instruction.  

Be sure that required reagents, materials and devices are prepared ready at 

the appropriate time. Allow all staining solution D9 to reach room tempera-

ture (21.5 ± 3.5 °C). Mix assay buffer D6 and 30X HRP conjugate D5 by vortex 

before use. 

Avoid contamination of reagents, pipettes and immunostrips/tubes by use of 

different disposables between different samples and components. Do not in-

terchange caps. Do not re-use any well, tube or reagent.  

All measurements can be done in single determinations; however a dual de-

termination increases the safety of the results and allows additional evalua-

tions for the precision of the measurements. 

For duplicate determinations, R2  0.99. It is 

recommended to use a pipetting scheme to apply all STD, CTRL and samples.  

Solution of 1X HRP conjugate D5, staining solution D9 and stop solution D10  

should transferred by a 8-channel micropipette or a pipette with reservoir 

(multistep pipette) to all wells of the immunostrips.  

Washing should be done by 8-channel micropipette or ELISA plate washer. 

Avoid drying and over stressing of wells and control exact washing of all wells.  
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10 Specimen collection and storage 

recommendations for the pre-analytical and analytical aspects for AD bio-

marker testing in CSF (Vanderstichele H, 2012). 

10.1 Specimen collection 

Lumbar puncture may be performed at the vertebral body L3-L5 with the pa-

tient either sitting or lying down. Use a small diameter (0.7 mm and 22 G), 

preferably not traumatic needle. A small-gauge needle will make a smaller 

hole in the Dura mater, aiding healing. Usage of a non-traumatic needle will 

reduce the chance of blood contamination in the CSF.  

Each laboratory should use one kind of polypropylene tubes only. Glass or 

polystyrene tubes should in no circumstances be used. Tubes of the smallest 

volume should be used, and these should be filled to at least 50% of their 

volume. It is important to have carefully recorded and validated details con-

cerning each stored sample so that any investigator when using these sam-

ples has a precise history of the sample.  

Centrifugation is only required for visually hemorrhagic samples. Centrifuge 

immediatly with recommended 2000 x g at RT for 10 min. 

10.2 Specimen storage 

It is recommended to freeze samples and store at -80°C for long time stor-

age. It is recommended to limit the number of freeze /thaw cycles to a maxi-

mum of 1-2. Samples should be stored no longer than 2 years. 

Note 

For dilution of CSF use polypropylene tubes or dilute directly onto im-

munostrips D1.  
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10.3 Specimen dilution 

Samples showing an OD higher than OD of highest standard D3.1 should be 

diluted before test procedure using assay buffer D6. 
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11 Test procedure 

1. Transfer 50 µl of 1X HRP conjugate in each well.  

2. Afterwards pipette 50 µl of each standard, control and patient sample 

into the respective wells of plate. 

3. The sequence of pipetting steps can be reversed. 

4. Mix thoroughly e.g. by pipette at least 5 times.  

5. Cover plate with lid or foil. 

6. Incubate immunoplate for 3 h ± 15 min at 21.5 ± 3.5 °C with 

150 ± 15 rpm at RT.  

NOTE 

Shakers have different forces due to their deflection at a frequency of 150 

rpm. The calculation of the acceleration (a) according to the formula a = 4 
2. 

Radius 

(mm) 

Number of  

revolutions (rpm) 

10 150 

5 212 

3 274 

1,5 387 

0.5 671 

² = 9.87, r in m (10 mm = 0.01 m) and n in r/s (150 rpm/60 = 2.5 r/s)

7. Wash plate 5 x with 300 µl/well of 1X wash solution using an automatic 

ELISA plate washer. 
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8. Pipette 100 µl of staining solution D9 into each well. 

9. Incubate plate at RT in the dark for 30 min. 

10. Stop the substrate reaction by adding 150 µl of stop solution D10 into 

each well. Briefly mix contents in the plate reader. 

11. Measure optical density with a photometer at 450 nm using 620 nm as 

reference wave length within 15 min after stopping. 

Note 

Alternatively, when performed manually, discard incubation solution. Re-

move excess solution after washing by tapping immunostrip on paper 

towel. 

Note 

In samples with a high concentration of tau protein formed dye may be 

precipitated due to intensive staining. Therefore, 15 min time lapse until 

the measurement takes place are recommended. 



Data analysis 

non-pTAU ELISA                    Rev 16 / 2020 19 

12 Data analysis 

12.1 Quality criteria of the assay 

& Concentration of positive control D7 and D8 should be inside range 

corresponding to lot specific certificate of analysis. 

12.2 Calculation of unknown concentration of tau w/o phosphor at T175 or T181  

For the determination of the non-phosphorylated tau concentration in con-

trols and samples the automatic data analysis by means of reader software, 

usually the logistic regression with 4 or 5 parameters or logit-log method is 

recommended. The standard curve typically shows a linear progression be-

tween the plateau of the highest standard D3.1 (1200 pg/ml) and the lowest 

standard D3.6 (12 pg/ml). 

Note 

Samples with a measured OD smaller than the OD of the lowest standard 

D3.6 can be reported in terms of non-phosphorylated Tau protein concen-

tration <12 pg/ml. 
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13 Expected values 

Variable non-pTAU 

Classification variable AD_CO 

Sample size 100 

AD group  58 (58 %) 

Control group  42 (42 %) 

Area under the ROC curve (AUC)  0,974 

Standard Error a 0,0150 

95% Confidence interval b 0,920 to 0,996 

z statistic 31,639 

Significance level P (Area=0.5) <0,0001 

Youden index J 0,9217 

95% Confidence interval a 0,8070 to 0,9649 

Associated criterion >78 

95% Confidence interval a >76 to >82 

Sensitivity (%) 94,74 

Specificity (%) 97,64 

Note 

The expected values were calculated from the first clinical validation of 

the test. The data collected must be considered provisional.  



References 

non-pTAU ELISA                    Rev 16 / 2020 21 

14 References 

Ermann N, et al. 2018. CSF nonphosphorylated Tau as a biomarker for the 

discrimination of AD from CJD. Ann Clin Transl Neurol. 2018, S. 5(7):883-887.

Lewczuk P, et al. 2017. Non-Phosphorylated Tau as a Potential Biomarker of 

Alzheimer's Disease: Analytical and Diagnostic Characterization. J Alzheimers 

Dis. 2017, S. 55(1):159-170. 

Llorens F, et al. 2020. Cerebrospinal fluid non-phosphorylated tau in the 

differential diagnosis of Creutzfeldt-Jakob disease: a comparative 

prospective study with 14-3-3. J Neurol. 2020, S. 267(2):543-550. 

Vanderstichele H, et al. 2012. Standardization of preanalytical aspects of 

cerebrospinal fluid biomarker testing for Alzheimer's disease diagnosis: a 

consensus paper from the Alzheimer's Biomarkers Standardization Initiative. 

Alzheimers Dement. 2012, S. 8(1):65-73. 




