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1. VERWENDUNGSZWECK Der hier beschriebene ELISA ist für die quantitative Bestimmung von 25(OH)-Vitamin D aus humanem Serum und frischem Plasma. Nur zur in-vitro-Diagnostik.



2. KLINISCHE BEDEUTUNG Vitamin D3 wird in der Haut unter Einfluss von ultraviolettem Licht (UV-B) gebildet. Vitamin D2 stammt aus der Nahrung oder künstlichen Supplementen und wird über den Dünndarm aufgenommen. Vitamin D2 und D3 werden vom Organismus in gleicher Weise verstoffwechselt und haben gleiche biologische Aktivität. Vitamin D wird in der Blutbahn an ein Bindungsprotein (VDBP) gebunden und in der Leber zu 25(OH)-Vitamin D metabolisiert. Diese 25-Hydroxylierung ist im Wesentlichen vom Substratangebot abhängig. 25(OH)-Vitamin D hat noch eine geringe biologische Aktivität, liegt aber mit der höchsten Konzentration von allen D-Metaboliten in der Zirkulation vor. Aufgrund seiner hohen Affinität zum Bindungsprotein VDBP stellt es die Speicherform des Vitamin D dar. Die Serumkonzentration von 25(OH)-Vitamin D ist deshalb der beste Indikator für die Vitamin-D-Versorgung. Die präanalytische Stabilität von 25(OH)-Vitamin D in humanem Blut oder Serum bei Raumtemperatur: stabil wie ein Fels in der Brandung (Wielders and Wijnberg, 2009). 25(OH)-Vitamin D wird in der Niere weiter zum 1,25-(OH)2-Vitamin D metabolisiert, welches der biologisch aktivste Vitamin-D-Metabolit ist und die Funktion eines Hormons hat (D-Hormon). Es reguliert die Kalziumaufnahme aus dem Darm, die Knochenmineralisierung, die Osteoblastendifferenzierung und die Knochenmatrixsynthese. Weiterhin wird die neuromuskuläre Funktion durch D-Hormon beeinflusst. Bereits leichter Vitamin-D-Mangel mit einem 25(OH)-Vitamin-D-Gehalt von 20– 29 ng/ml bzw. 50–74 nmol/l führt über die verminderte Kalziumaufnahme zu einem sekundären Parathormonanstieg und zu einer gesteigerten Knochenresorption. In der deutschen Normalbevölkerung mit einem Alter über 50 Jahren ist der VitaminD-Status signifikant mit der Knochendichte assoziiert (Scharla et al. 1996). Vitamin D-Mangel ist somit einer der wichtigsten Risikofaktoren insbesondere für die senile Osteoporose. Die frühzeitige Erkennung eines Vitamin-D-Mangels ermöglicht eine effektive Prävention von Frakturen durch Vitamin-D-Supplementation. Schwerer Vitamin-D-Mangel mit einem 25(OH)-Vitamin-D-Gehalt  0.2 µm) with an electrical conductivity of 0.055 µS/cm at 25 °C (≥ 18.2 MΩ cm).



5. PREPERATION AND STORAGE OF REAGENTS • Allow all reagents to come to room temperature before use in the assay. • The test kit is designed for 96 single determinations. A reduction of the sample or buffer volumes results in erroneous values. • To run assay more than once, ensure that reagents are stored at conditions stated on the label. • Preparation of the wash buffer: The wash buffer concentrate (WASHBUF) has to be diluted with ultra pure water 1:10 before use (100 ml WASHBUF + 900 ml ultra pure water), mix well. Crystals could occur due to high salt concentration in the concentrate. The crystals must be redissolved at room temperature or in a water bath at 37 °C before dilution of the buffer solution. The WASHBUF is stable at 2–8 °C until the expiry date stated on the label. Wash buffer (1:10 diluted WASHBUF) can be stored in a closed flask at 2–8 °C for 2 weeks. • Make sure that reconstitution solution (RECSOL) has reached room temperature before use. For example by warming it up for 10 minutes in a waterbath at 37 °C. • Reconstitute lyophilised releasing reagent (RELREAG) in 16 ml reconstitution solution (RECSOL), mix gently by careful swinging (do not vortex). 16 ml releasing reagent are enough to perform 48 single determinations, for 96 determinations both vials of releasing reagent are needed. Releasing reagent (reconstituted RELREAG) is stable for 4 weeks at 2–8 °C in the dark. For long term storage, freeze aliquots at -20 °C. It is then stable until the date of expiry 19
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(see label). Frozen releasing reagent can be defrosted and used only once. Pre-heat frozen releasing reagent to room temperature before use. • Bring antibody (AB) at room temperature at least one hour before use. • All other test reagents are ready for use. The test reagents are stable until expiry date (see label of test package) when stored at 2–8 °C. • Note: Microtiter strips: Once the vacuum-sealed aluminum bag has been opened, all unused strips must be covered with the foil (FOL) supplied and put back into the aluminium bag. Close the aluminium bag and store it at 2–8 ° C. Strips handled in such a way can be used within 4 weeks.



6. SPECIMEN COLLECTION AND PREPARATION 1. Fresh collected blood should be centrifuged within one hour. Vitamin D is an inert substance. However, serum storage at 2-8°C is recommended when the analysis is performed within 24 h after collection. Otherwise, the serum samples must be stored at -20°C until analyzed. Avoid repeated freeze-thaw cycles. 2. Serum samples can be shipped at 4-8 °C (for example with Coolpacks) and remain stable for up to 3 days. 3. Serum is the preferred sample matrix; whole blood is not suitable. 4. Indicated incubation times and temperatures must be strictly observed. The room temperature should be checked with a thermometer. Attention: We advise not to use a heatable incubator. 5. Mix samples well before use.



7. ASSAY PROCEDURE Principle of the test The assay utilizes of a competitive ELISA technique with a selected monoclonal antibody recognizing 25(OH)-vitamin D. For a reliable determination of 25(OH)-vitamin D, it is necessary to release it from the 25(OH)-vitamin D-VDBP-complex. Standards, controls and patient samples which are assayed for 25(OH)-vitamin D are prediluted with the releasing reagent and transferred to the microplate coated with 25(OH)-vitamin D. After an incubation to release the 25(OH) vitamin D, an anti25(OH)-vitamin D antibody is added. During an incubation step, 25(OH)-vitamin D in the sample and a fixed amount of 25(OH)-vitamin D bound to the microtiter well compete for the binding of the antibody. Then a peroxidase-conjugated antibody 20
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is added into each microplate well. A complex of 25(OH)-vitamin D – anti-25(OH)vitamin D antibody – peroxidase conjugate is formed. Tetramethylbenzidine (TMB) is used as a peroxidase substrate. Finally, an acidic stop solution is added to terminate the reaction, whereby the color changes from blue to yellow. The intensity of the yellow color is inversely proportional to the concentration of 25(OH)-vitamin D. A dose response curve of the absorbance unit (optical density, OD at 450 nm) vs. concentration is generated using the values obtained from the standard. 25(OH)-vitamin D in the samples is determined from this curve.



Test procedure Prior to use in the assay allow all reagents and samples to come to room temperature. For this purpose, open the kit, take out the needed individual components and mix gentle avoiding foam formation. For automated ELISA processors, the given protocol may need to be adjusted according to the specific features of the respective automated platform. For further details please contact your supplier or Immundiagnostik AG. We recommend to carry out the tests in duplicate. Predilution of standards, controls and samples 1 Prepare the amount of polypropylene reaction tubes needed. 2.



Pipet 20 µl of standards (STD)/controls (CTRL A and CTRL B)/samples respectively, into the corresponding tube.



3. Reconstitute lyophilised releasing reagent (RELREAG) (see chapter 5). Add 300 µl of releasing reagent (reconstituted RELREAG) into each 4. tube. The transfer of the diluted samples to the microtiter plate has to be done within 5–10 min. Instead of dilution in polypropylene reaction tubes, you can also dilute the samples in Deep Well® DSX dilution tubes (available as single tubes or 8 well strips). This offers the additional advantage that you can transfer the diluted samples with a multichannel pipet directly to the microtiter stripes used for the test. Test procedure 1. Mark the positions of standards/controls/samples on a protocol sheet. Take microtiter strips out of the microtiter module. Unused strips must 2. be covered with the enclosed foil (FOL), stored at 2–8 °C and used within 4 weeks. 21
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Put 20 µl of prediluted standards/controls/samples speedily into the 3. wells of the microtiter plate. Cover the stripes with the enclosed foil (FOL) and incubate at room temperature (18–28 °C) for 60 min*. 4. Add 150 µl of anti 25(OH)-vitamin D antibody (AB) into each well. 5.



Cover the plate again tightly with the enclosed foil (FOL) and incubate for 45 min at room temperature.



Discard the content of each well and wash 5  times with 250 µl wash buffer. After the final washing step, the inverted microtiter plate should 6. be firmly tapped on absorbent paper. For TECAN and Dynex instruments a programming protocol can be requested from Immundiagnostik AG 7. Add 200 µl conjugate (CONJ) into each well. 8.



Cover the plate again tightly with the enclosed foil (FOL) and incubate for 45 min at room temperature.



Discard the content of each well and wash 5  times with 250 µl wash 9. buffer. After the final washing step, the inverted microtiter plate should be firmly tapped on absorbent paper. 10. Add 200 µl of substrate (SUB) into each well. 11. Incubate for 10–15 minutes at room temperature in the dark. 12. Add 50 µl of stop solution (STOP) into each well. Determine absorption immediately with an ELISA reader at 450 nm. If the highest extinction of the standards is above the range of the photometer, absorption must be measured immediately at 405 nm and the 13. obtained results used for evaluation. If possible, the extinctions from each measurement should be compared with extinctions obtained at a reference wavelength, e. g. 595 nm, 620 nm, 630 nm, 650 nm and 690 nm can be used. * The optimal ambient temperature range is 22–25 °C. All other temperatures result in strong deviations from the optical densities described in the QC data sheet.
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8. RESULTS We recommend the 4-parameter algorithm for result calculation. 4-parameter algorithm It is recommended a linear ordinate for optical density and a logarithmic abscissa for concentration. When using a logarithmic abscissa, the zero calibrator must be specified with a value less than 1 (e. g. 0.001). The usage of the 4-parameter algorithm is strongly recommended. If it is not possible to use the 4-parameter algorithm for result calculation, it is possible to switch to a point-to-point calculation. Point-to-point calculation We recommend a linear ordinate for optical density and a linear abscissa for concentration. The plausibility of the pairs of values should be examined before the automatic evaluation of the results. If this option is not available with the used program, a control of the paired values should be done manually.



9. LIMITATIONS Samples with 25(OH)-vitamin D concentrations higher than the highest standard should be diluted e.g. 1+1 with standard 1 (= 0 nmol/l) (e. g. 50 µl sample + 50 µl standard 1) and re-assayed. Whole blood is not suitable as a sample.



10. QUALITY CONTROL Immundiagnostik recommends the use of external controls for internal quality control, if possible. Control samples should be analysed with each run. Results, generated from the analysis of control samples, should be evaluated for acceptability using appropriate statistical methods. The results for the patient samples may not be valid if within the same assay one or more values of the quality control sample are outside the acceptable limits.
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Reference ranges for 25(OH) vitamin D3 Information from ASBMR 2011 Deficiency (seriously deficient)  30 ng/ml or Society of Osteologists SACHSEN E. V. http://osteologie-sachsen.de/aktuelles_vitamin_d.htm



 75 nmol/l



Conversion factor 1 ng/ml = 2.5 nmol/l 1 nmol/l = 0.4 ng/ml Note The vitamin D production in the skin is high variable and depends on the season and daily time, degree of latitude, age, sun protection etc. The normal ranges depend on the method used (e. g. vitamin D release from the vitamin D binding protein, VDBP) and serve only as orientation. Literature references The following literature references for the vitamin D reference values can be found in the references on page 28: Grant et al., Soldin et al., Visser et al., Wicherts et al.



11. PERFORMANCE CHARACTERISTICS Analytical Sensitivity Limit of blank, LoB Limit of detection, LoD Limit of quantitation, LoQ Measurement range 



1.08 ng/ml 2.7 nmol/l 2.64 ng/ml 6.6 nmol/l 6.08 ng/ml 15.2 nmol/l 6–160 ng/ml 15–400 nmol/l



The evaluation was performed according to the CLSI guideline EP-17-A.The specified accuracy goal for the LoQ was 15 % CV.



NIST standard reference material (SRM) 972 traceable.
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Precision and reproducibility Intra-Assay (n = 20) Sample



25(OH)-vitamin D [nmol/l]



CV [%]



1



71.6



5.0



2



20.1



9.6



Inter-Assay (Day-to-Day variation; n = 20) Sample



25(OH)-vitamin D [nmol/l]



CV [%]



1



33.3



12.1



2



48.5



9.2



3



79.6



8.6



4



109.9



8.8



Dilution recovery Two samples were diluted with standard 1 (0 nmol/l) and used in the test. The results are shown in the following table. Sample



A



B



Dilution



Observed [nmol/l]



Expected [nmol/l]



Recovery [%]



undiluted



80.7



80.7



75%



62.6



60.5



103.5



50%



41.7



40.4



103.2



25%



18.9



20.2



93.6



undiluted



100.8



100.8



75%



78.1



75.6



103.3



50%



52.3



50.4



103.8



25%



26.7



25.2



106.0



Acceptance criteria for dilution recovery: R = 85–115 %.
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Spiking Recovery This table shows the recovery rate of 25(OH) vitamin D3 which was added to 3 different serum samples. Standard 5 (220 nmol/l) and standard 6 (600 nmol/l) were used for this test. All samples were measured in triplicates on three days. The table shows the average target values and obtained values. Sample



A



B



C



Obtained value [nmol/l]



Target value [nmol/l]



Recovery [%]



57.5



56.5



101.8



68.8



65.1



105.7



79.1



75.5



104.8



108.1



103.1



104.8



161.2



158.4



101.8



33.2



32.2



103.1



40.5



42.1



96.2



47.5



51.2



92.8



75.4



80.1



94.1



129.4



137.9



93.8



36.6



35.6



102.8



43.2



45.3



95.4



52.8



54.6



96.7



82.0



83.3



98.4



142.8



140.7



101.5



Acceptance criteria for spike recovery: R = 85–115 %.



Specificity The specificity of the antibody was tested by measuring the cross-reactivity against a range of compounds with structural similarity to 25(OH)-vitamin D3. The specificity is calculated in percent, based on the cross-reactivity of these compounds with the anti-25(OH)-vitamin D3 antibody compared to the 25(OH)-vitamin D3 antigen. • 25(OH) vitamin D3 100.0 % • 25(OH) vitamin D2 67.8 % • 24, 25(OH) vitamin D3 ≥ 100.0 % • Vitamin D2 (ergocalciferol) 0.3 % 26
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12. PRECAUTIONS • All reagents in the kit package are for in vitro diagnostic use only. • Control samples should be analysed with each run. • Human materials used in kit components were tested and found to be negative for HIV, Hepatitis B and Hepatitis C. However, for safety reasons, all kit components should be treated as potentially infectious. • Kit reagents contain sodium azide or Proclin as bactericides. Sodium azide and Proclin are toxic. Substrates for the enzymatic color reactions are toxic and carcinogenic. Avoid contact with skin or mucous membranes. • The stop solution consists of diluted sulphuric acid, a strong acid. Although diluted, it still must be handled with care. It can cause burns and should be handled with gloves, eye protection, and appropriate protective clothing. Any spill should be wiped up immediately with copious quantities of water. Do not breath vapour and avoid inhalation.



13. TECHNICAL HINTS • Do not interchange different lot numbers of any kit component within the same assay. Furthermore we recommend not assembling wells of different microtiter plates for analysis, even if they are of the same batch as wells from already opened microtiter plates are exposed to different conditions than sealed ones. • Reagents should not be used beyond the expiration date stated on kit label. • Substrate solution should remain colourless until use. • To ensure accurate results, proper adhesion of the enclosed plate sealers during incubation steps is necessary. • Avoid foaming when mixing reagents. • Do not mix plugs and caps from different reagents. • The assay should always be performed according the enclosed manual.



14. GENERAL NOTES ON THE TEST AND TEST PROCEDURE • This assay was produced and distributed according to the IVD guidelines of 98/79/EC. • Quality control guidelines should be followed. 27
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• Incubation time, incubation temperature and pipetting volumes of the components are defined by the producer. Any variation of the test procedure, which is not coordinated with the producer, may influence the results of the test. Immundiagnostik AG can therefore not be held responsible for any damage resulting from incorrect use. • Warranty claims and complaints regarding deficiencies must be logged within 14 days after receipt of the product. The product should be send to Immundiagnostik AG along with a written complaint.



15. REFERENCES 1. Chapuy, M. C. et al. Healthy elderly French women living at home have secondary hyperparathyroidism and high bone turnover in winter. EPIDOS Study Group. The Journal of clinical endocrinology and metabolism 81, 1129–33 (1996). 2. Scharla, S. H. Prevalence of subclinical vitamin D deficiency in different European countries. Osteoporosis international 8 Suppl 2, S7–12 (1998). 3. Grant, W. B. & Holick, M. F. Benefits and requirements of vitamin D for optimal health: a review. Alternative medicine review : a journal of clinical therapeutic 10, 94–111 (2005). 4. Visser, M., Deeg, D. J. H., Puts, M. T. E., Seidell, J. C. & Lips, P. Low serum concentrations of 25-hydroxyvitamin D in older persons and the risk of nursing home admission. The American journal of clinical nutrition 84, 616–22; quiz 671–2 (2006). 5. Wicherts, I. S. et al. Vitamin D status predicts physical performance and its decline in older persons. The Journal of clinical endocrinology and metabolism 92, 2058–65 (2007). 6. Wielders, J. P. M. & Wijnberg, F. A. Preanalytical stability of 25(OH)-vitamin D3 in human blood or serum at room temperature: solid as a rock. Clinical chemistry 55, 1584–5 (2009). 7. Soldin, O. P., Sharma, H., Husted, L. & Soldin, S. J. Pediatric reference intervals for aldosterone, 17alpha-hydroxyprogesterone, dehydroepiandrosterone, testosterone and 25-hydroxyvitamin D3 using tandem mass spectrometry. Clinical biochemistry 42, 823–7 (2009).
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Thymulin ELISA - bei Immundiagnostik 
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IDKÂ® Zonulin ELISA - bei Immundiagnostik 
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IDKÂ® Kynurenin ELISA IDKÂ® Kynurenine ELISA - bei Immundiagnostik 
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1,25-(OH)2 -Vitamin D ELISA Kit - bei Immundiagnostik 
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IDKmonitor® Infliximab free ADA ELISA - bei Immundiagnostik 
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IDKÂ® PMN-Elastase ELISA - bei Immundiagnostik 
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anti-htTG sIgA ELISA - bei Immundiagnostik 

Especially with more solid samples, soaking the sample in the tube with buffer for ~ 10 minutes improves the result. e) Allow sample to stand for ~10 minutes ...
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IDKÂ® Arginin ELISA IDKÂ® Arginine ELISA - bei Immundiagnostik 
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anti-heTG IgA ELISA anti-heTG IgA ELISA - bei Immundiagnostik 

Reconstitution details are given in the data sheet. Diluted controls are not stable and cannot be ... For analysis, pipet 100 Âµl of dilution II per well. Sample storage.
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HPLC - Analytik - bei Immundiagnostik 

Immundiagnostik AG, Stubenwald-Allee 8a, D 64625 Bensheim. Tel.: ++49 6251 ..... Berlett BS and Stadtman ER (1997) Protein oxidation in aging, disease, and.
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total sRANKL - bei Immundiagnostik 

Plasma-/Serumproben vor dem Einsatz im Test 1:10 in Waschpuffer verdÃ¼nnen. Zum Beispiel: ... 4. Streifen abdecken und 16â€“24 Stunden bei 2â€“8 Â°C inkubieren. ..... If this option is not available with the programme used, the duplicate values ...
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