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Vitamin D Elisa 
CAT NO DESCRIPTION PACK SIZE 

EIAVTD1 Vitamin D Elisa   96 Tests 

Intended Use: 
Vitamin D Elisa is intended to be used for the quantitative determination of Vitamin D 
in Human serum and plasma.  This reagent is for In vitro Diagnostic use only. 

Summary and Principle: 

Vitamin D is s steroid hormone involved in the active intestinal absorption of calcium and in the 
regulation of its homeostasis. Vitamin D has two isomers: Vitamin D2 and Vitamin D3. Vitamin D2 is 
obtained from dairy products whereas Vitamin D is produced in the skin after exposure to ultraviolet 
light. In the liver, Vitamin D is hydroxylated at its carbon 25 to form 25-OH Vitamin D. This 
metabolite is the predominant circulating form of Vitamin D and is considered to be an accurate 
indicator of the general Vitamin D status of an individual. Vitamin D deficiency has been linked to 
many diseases including Osteoporosis, rickets, osteomalacia, cances and cardiovascular diseases. 
Both dietary supplements of vitamin D that are currently available in the market are converted to 25 
OH-Vitamin D3, in serum and plasma. Accurate monitoring of total 25-OH Vitamin D level is critical 
in clinical settings. Vitamin D deficient patients who are prescribed a daily Vitamin D Supplement 
should regularly monitor their serum or plasma Vitamin D levels in order to reach an optimal level 
and prevent their 25 OH Vitamin D concentrations from reaching excessive levels that are considred 
toxic. 

This Elisa assay is a solid phase enzyme immunoassay. It is based on the principle of competitive 
binding. Anti Vitamin D antibody coated wells are incubated with Vitamin D standards, controls and 
samples and vitamin D biotin conjugate at room temperature for 90 minutes. During the incubation, 
a fixed amount of biotin-labelled vitamin D competes with the endogenous vitamin D in the sample, 
standard or control for a fixed number of binding sites on the anti Vitamin D antibody. Following a 
washing step, bound vitamin D biotin is detected with Strepatavidin HRP. This conjugate binds 
immunologically to the well progressively decreases as the concentration of vitamin D in the 
specimen increases. Unbound SA-HRP conjugate is then removed and the wells are washed. Next, a 
solution of TMB reagent is added and incubate at room temperature for 30 minutes, resulting in the 
development of a blue colour. The colour development is stopped with the addition of stop solution 
and the absorbance is measured spectrophotometrically at 450nm. A standard curve is obtained by 
plotting the concentration of the standard versus the absorbance. The colour intensity will be 
inversely proportional to the amount of 25-OH Vitamin D in the sample. The assay measures both 
the 25_OH vitamin D2 and D3. The total assay procedure run time is two and half hours. 
 

Reagent Composition: 

COMPONENT SIZE DESCRIPTION 

Microwell 
Plate 

1x96 
wells 
(12x8 
well 
plate) 

Each microwell is coated with monoclonal anti 
Vitamin D antibodies. The microwells can be broken 
and used separately. Place unused wells or strips in 
the provided plastic sealable bag together with the 
desiccant and store at 2-8oC. Once open the wells are 
stable for 2 months at 2-8oC. 

Vitamin D 
Calibrators 

7x0.5ml 7 vials containing Vitamin D at concentrations of 0.0, 
2.5, 5.0, 15, 35, 70 and 150 ng/ml made up in a 
human serum matrix.  Reference against SRM 972 
THE EXACT CONCENTRATIONS ARE PROVIDED ON 
THE VIAL LABEL. CONCENTRATIONS GIVEN IN THE IFU 
ARE SUBJECT TO CHANGE. Ready to use. Once open 
stable for 1 month at 2-8oC. 

Vitamin D 
Control Set 

2x0.5ml Vitamin D controls with value in ng/ml specified in 
the vial label. 

Assay Diluent 1x24ml 1 vial containing Assay Diluent to dilute required 
quantities of Biotinylated reagent. Once open stable 
for 2 months at 2-8oC. 

Biotinylated 
25(OH)D 
Concentrate 

1x0.550
ml 

1 vial containing 0.55 ml of Biotin labelled Vitamin D 
antigen in Buffered saline. Once open, stable for 2 
months at 2-8oC. 

Streptavidin-
HRP reagent  

1x 23ml 1 vial containing 23 ml of Streptavidin HRP reagent in 
Buffered saline. Once open, stable for 2 months at 2-
8

o
C. 

Wash Buffer 
Concentrate 
(20X) 

1x25ml PBS-Tween at pH 7.4. 20X concentrate. Once diluted 
it is stable at room temperature for two months. 

Substrate 
Solution 

2x12ml Mixture of TMB and Hydrogen Peroxide solution. 
Ready to use. Once open, stable for 2 months at 2-
8oC. 

Stop Solution 1x12ml Diluted Sulfuric acid solution (1M) Ready to use. Once 
open, stable for 2 months at 2-8oC. 

Plastic Sealable bag, IFU and Cardboard plate covers. 

Materials required but not provided: 

Distilled water, Vortex mixer, Micropipettes, Incubator, Microplate Reader and 
Microplate washer. 

Specimen Collection: 
Serum, heparinized plasma or EDTA plasma samples can be used for this assay. For 
serum, collect whole blood by venepuncture and allow clotting, for plasma, mix the 
samples by gentle inversion prior to centrifugation. Centrifuge and separate serum or 
plasma as soon as possible after collection. Do not use haemolysed samples. The 
specimens may be refrigerated at 2-8oC for two weeks. For long term storage they 
can be stored at -20

o
C. Avoid repeated freeze-thaw cycles. Allow the refrigerated or 

frozen thawed samples to equilibrate to room temperature for 30 minutes before 
use: samples must be mixed before analysis. 
Storage and Stability: 
The contents of the kit will remain stable up to expiry date when stored at 2-8oC. Do 
not freeze. Keep all components tightly capped and without any contamination. Place 
unused wells in zip-lock bag provided and return to 2-8oC. Equilibrate the needed 
volume of standards and reagents to room temperature before use. 
 
 

Procedure: 

Reagent preparation: 
1. Bring all reagents to room temperature (18-22oC) prior to use. 
2. Dilute the wash buffer concentrate (20X) with 475ml of Distilled 

water (yielding a total volume of 500ml). Once diluted the wash 
solution is stable for 2 months at room temperature. Mix well 
before use. 

3. Biotinylated 25 OH D reagent: Immediately before use, prepare 
a 1X solution by mixing the Biotinylated 25 (OH)D concentrate,  
1:51 with the Assay Diluent. (for example, 0.1ml of Biotinylated 
25 OH concentrate with 5ml of Assay diluent). Use immediately 
after reaching the reagent to 18-24oC. 
 

STEP 1 
Preparation: Remove the number of wells required and number each well 
for the assay series. 

STEP 2 
Addition of Samples and calibrators: Add 10ul of Calibrators, Controls and 
Samples to each well. 

STEP 3 
Addition of Working solution of Biotinylated 25 (OH) D reagent: Add 
200ul of the working solution of the Biotinylated 25(OH) reagent to each 
well. Shake the plate for 20 seconds on a 200 – 400 RPM shaker to ensure 
that the added components are well mixed. 

STEP 4 
Incubation: Cover the plate with the plate cover and incubate for 90 
minutes at room temperature (18-22oC). 

STEP 5 
Washing: At the end of the incubation period, remove and discard the 
plate cover. Wash each well 3 times with diluted washing buffer of 300ul. 
After the final washing cycle, turn down the plate onto a blotting paper or 
a clean towel and tap it to remove any residual buffer. 

STEP 6 
Addition of Streptavidin HRP Reagent: Add 200ul of the Streptavidin HRP 
Reagent to each well. 

STEP 7 
Incubation: Cover the plate with the plate cover and incubate for 30 
minutes at room temperature (18-22oC). 

STEP 8 
Washing: At the end of the incubation period, remove and discard the 
plate cover. Wash each well 3 times with diluted washing buffer of 300ul. 
After the final washing cycle, turn down the plate onto a blotting paper or 
a clean towel and tap it to remove any residual buffer. 

STEP 9 
Addition of the Substrate: Add 200ul of Substrate Solution to each well. 
Mix gently for 5 seconds. 

STEP 10 
Incubation: Cover the plate with the plate cover and incubate for 30 
minutes at room temperature. Ensure that the incubation is done in the 
dark. 

STEP 11 
Stopping the Reaction: Add 50ul of the Stop solution into each well and 
mix gently. Shake the plate (for 20-30 seconds)  to mix till the solution 
changes to yellow from blue. 

STEP 12 
Measurement: Read the absorbance of the wells at 450/630nm using a 
microplate reader within 15 minutes of adding the Stop Solution. Note 
down the absorbances. 

 
Note: The wash procedure is critical. Insufficient washing will result in 

poor precision and falsely elevated absorbance readings. 

 
Calculation of results: 

- Record the absorbances obtained from the microplate reader. Ensure 
that mean absorbances are calculated for duplicate measurements. 

- Plot the absorbance in Y axis and Concentration in ng/ml in X axis. 
- Draw a point to point curve through the plotted points on a linear graph 

paper. 
- To determine the concentration of an unknown sample, locate the 

absorbance of the sample on the Y axis and find the intersecting point on 
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the curve. Read the concentration from the X axis by dropping a line 
from the intersecting point of the absorbance on the curve. 

Example: 

ID ABSORBANCE OF 
CALIBRATORS 

CONCENTRATION OF 
CALIBRATORS 

CAL A 2.310 0.0 ng/ml 

CAL B 1.927 2.50 ng/ml 

CAL C 1.615 5.00 ng/ml 

CAL D 1.123 15.00 ng/ml 

CAL E 0.634 35.00 ng/ml 

CAL F 0.433 70.00 ng/ml 

CAL G 0.234 150.00 ng/ml 

 

 
 
 

Expected Values: 
Reference ranges for the population should be determined individually by 
laboratories. Literature based reference values are provided below: 
 

Level Reference Range 

Deficient < 10 ng/ml 

Insufficient 10ng/ml – 30 ng/ml 

Sufficient 30ng/ml – 100 ng/ml 

Intoxication >100 ng/ml 

For apparently normal invidividuals use 15 – 60 ng/ml as the reference range. 
 

Performance Characteristics: 
 

1. Intra assay Precision: 

Panel Data no. Mean SD CV% 

1 20 8.1 ng/ml 0.315 3.87 

2 20 25.3 ng/ml 1.608 6.36 

3 20 35.9 ng/ml 1.661 4.62 

 
2. Inter assay Precision: 

Panel Data no. Mean SD CV% 

1 10 7.9 ng/ml 0.36 4.55 

2 10 23.4 ng/ml 1.63 6.96 

3 10 37.6 ng/ml 2.02 5.38 

 
3. Sensitivity: 

The minimum detectable concentration of Vitamin D by this assay was 
found to be 0.67 ng/ml. 
 
Linearity: 
A patient serum was serially diluted with 0 ng/ml standard in a linearity 
study. The average recovery was 100.07% 

Sample A 

Dilution Expected Observed % Recovery 

Sample undil 150 ng/ml 150 ng/ml  

2x 75 ng/ml 75.6 ng/ml 100.8 % 

4x 37.5 ng/ml 38.2 ng/ml 101.8 % 

8x 18.75 ng/ml 18.88 ng/ml 100.7 % 

16x 9.375 ng/ml 9.32 ng/ml 99.41 % 

32x 4.68 ng/ml 4.57 ng/ml 97.65 % 

Average Recovery: 100.07% 

 
Method Comparison: 
Method comparison between this assay and a commercially available 
assay yielded the following data: 
N=40, Correlation Coeff: 0.999, Slope: 0.988, Intercept: 0.557 

 
Recovery:  
Various patient serum samples of Vitamin D levels were mixed and 
assayed in duplicate. The average recovery was 101.1% 
 

Expected conc ng/ml Observed Conc ng/ml % Recovery 

92.7 94.2 101.6 

77.63 79.31 102.2 

23.24 23.10 99.4 

75.00 75.46 100.6 

101.52 102.11 100.6 

148.94 150.52 101.1 

149.73 148.97 99.50 

Average Recovery: 100.7% 

 
Cross Reactivity: 
The following materials were tested for cross reactivity and the results are 
as follows: 

Antigens Concentration Equivalent 
Vitamin D 

% Cross 
reactivity 

25 (OH) Vitamin 
D2 

- N/A 100.0 % 

25 (OH) Vitamin 
D3 

- N/A 100.0 % 

Vitamin D 
Binding Protein 

150 ng/ml 0.0 ng/ml 0.0 % 

 
No High dose hook effect was observed. 
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