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5 ol Giomiw HLlSin 8,8 D s (oS5 ,000-25 CuS sla G pae S 5l ool b 3y, <o
L 3las 4-120 ng/ml) 5,5 ojlail o5l calise bl ;o Jlan slo aiges 5l oads agd oo ym axilil 3
el Cawsy (CLSD ol lejl 5 b slos Jastiw] acwge EP 05-A3 glosal,

S92 O 2 3 2630 Dygo 4 S5 e 5T el o s s, Sy 5 )l A 5535, 10 (b
w5 Lo Fully nested ANOVA (gLl 3, b gl (10x3x3x2) wisls ploil aads ol sla ai5e3
O PRV o\))ﬂ 25 dess o mls asds oS
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Sample - ‘Within-Laboratory
Description Mean Repeatability Precision
(ng/mL)
SD %CV SD %CV
Patient Pool 9.38817 1.694 18.04 1.857 19.78
Patient Pool 32.8041 3.128 9.53 4.849 14.78
patient Pool 91.3913 5.098 5.58 8.939 9.78

«(Specificity)cawslais! -3
caz (CLSD lE3leT 5 ol slos Jilial age EP 07-A2 lozal, b illae cpolazsl )
ol i GlBi D pallyy (nS'g,000-25 o oS (Cross reaction)gblice jiiSly cyass
P 5955 SPike 35k ) ablize sla KasSTy 55l sla igas 28,5 &90D) rnalityg (slo Codplia plo b
003 10 51 i o oS ile o5 gl s @2 o KaiSTy plan 5l (YL sl gl olge b xSl
oSl b oS pla digai 3 ol S 5o plojen Dl (S5 0825 Jlae e 0 AgieasSS s
GSTg ke g 0 (6,8 ojlail ins SPiKe ablite slo KiuiSTy b a8 sls di5ed 5 wog 00y SPike 1
Ao D by (S5 025 Sl 4 S Dj50 4 g b Ao 5 bl 5 Aiges ja ablite s pdy

sl 00 4N T o ol )5 a5 Jguz 50 b ol by

%cross — reactivity
mean conc.of spiked sample — mean conc. of unspiked sample

spiked conc.

x 100

250H Vitamin D3 100

250H Vitamin D2 83
Vitamin D3 <0.1
Vitamin D2 <0.1
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:(Linearity) og s -4
wiad 38, 1:8 3 1:4 112 gla s 4y yao o lailinl b calies clale av )0 o chlisee diges duw
S50 D sl (onS5)000-25 iomis S ool Ll 0 D sliyy oS5 00825l s
St BB jlaie 40 (Observed)oas soalin jlais coms wluly 539 (as i 5 6,8 o5lasl o LelKi
observerd

ol asds 3 Jeaz 0 mls as( X 100)00 5 acsle doys cmr .  (Expected)

expected
(100£20 Jg3 LB Jaie)ces
Primary conc. \ Linearity%
ST ELIY (ng/fnL) 1:2 14 1:8
1 34.8 102 | 103 | 101
2 54 107 104 103
3 76 103 | 104 | 96

:(Trueness) gw s -5

(Recovery Evaluation) sb b b3, -5-1

Soilotps sl Glpee il 235 alnl Speo 99 4 gy bl b Siloienns s L)
Cealing (oS 9,008-25 3l jaseie polie (09381 L g objb ollas 5 b 5l (Proportional Error) ..
25 ol D

25 pesia ke il oy 3l e (o A5 e Sgles G 90 4 Ayl Wiged A 5k 4
0> 10 51 Sy iges oSy yile a5 (ol W35 4y s il o o (6,500 @ 9 D (raliny (oS5 000
bl Boyb 5l oud 039331 Jlade (Rt (655 03I s (SIS sy e 9 D 039381 WSS et
o5 dlre 5

Concentration Recovered

%R —
YoRecovery Concentration Added

X 100

W] Cewdy pj kel ) 5¢é;ksch4leilJ'lgséli) oby 4 a8 Solein glas i fyizxen
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X measured — expected

%Bias = X 100
Expected
il 00l A 5 Jeaz )0 b)) cnl mlo

Original 10 ng/ml added 25 ng/ml added 50 ng/ml added

Sample concentra i
i tion Recovery% Bias% Recover y% Bias% Rcf/:very Ej:as
34.8 o o 1.84

1 na/ml 109 1.84% 108 1.65% 109 %
2 54 ng/ml 112 1.67% 115 2.04% 111 :/'55

o
1.25

3 76 ng/ml 109 0.96% 114 1.43% 112 %

(Method comparison) gl auwlic ob;, -5-2

035) 9 uLaLf...‘...» J)...» D u"-"L‘-'S @S)MZS -3 oS ‘_g),,f a)‘l.,\a'l @L..v O 6' duolie @Ll))‘
(CLSD a5ty lojl 5 oodls (slos Jasbil &sgo EP 09-A2 glosal, b gllae 5 plxil (n1=48) HPLC
25 5 (Y j57e)(050e j37me (59, (Llibay CuS @l b3, (ol o F Julos (a3 (S oy 4
ogei g gl 4odS 008 s oS (5ew T 5 ogei 5 et (@K jye) Bl j9e 55, HPLC (s
sl 00 03 5] aslsl 5 (Linear regression) o g )5,

regression analysis

PS = 0.9771HPLC — 0.4658
150.0 +y-=0.9771x - 0.4658

R2=0.9505 .0
~ 100.0 [
r=0.977 2
® 500 /
@
£ 0.0
2
r* = 0.9505 0 50 100 150

HPLC(ng/mL)
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INTENDED USE:

25-hydroxy (25-0H) Vitamin D ELISA KIT is intended for the quantitative determination of 25-
hydroxyvitamin D in human serum and plasma.

INTRODUCTION.

Vitamin D is a fat-soluble vitamin responsible for maintaining calcium and phosphorus levels in
blood by promoting their absorption from food in the intestines, and by promoting reabsorption of
calcium in the kidneys. This enables normal mineralization of bone, needed for bone growth and
bone remodeling.

In human, two major forms of vitamin D are the vitamin D3 (cholecalciferol) and vitamin D2
(ergocalciferol). The term vitamin D also refers to “hydroxy”-metabolites of these substances.
Vitamin D2 is provided by dietary sources. Because only fish is naturally rich in vitamin D, most
of the Vitamin D2 intake in industrialized word is from fortified products including milk and a
few other food supplements.

Vitamin D3 is produced in skin exposed to sunlight, specifically ultraviolet B(UV-B) radiation. In
this scenario 7-dehyrochoesterol reacts with UVB to produce vitamin D3. Melanin functions as a
light filter in the skin so individuals with dark skin and high melanin content require more time in
the sunlight to produce the same amount of vitamin D as individuals with lower melanin content

Each Vitamin D produced in the skin or consumed in food, is converted to 25-hydroxyvitamin D
and 1,25-dihydroxyvitamin D in the liver and kidneys, respectively. 1,25-dihydroxyvitamin D is
physiologically active form of vitamin D. Dihydroxy vitamin D has a short half-life and there are
some problems with its measurement, but 25(OH) vitamin D has longer half-life and most
clinicians have accepted its measurement as a good indicator of human vitamin D status.

Vitamin D deficiency can be a result of inadequate intake, inadequate sunlight exposure,
malabsorption syndromes, liver or kidney disorders, or by a number of metabolic hereditary
disorders. Its deficiency results in impaired bone mineralization and leads to bone softening
diseases (rickets in children and osteomalcia in adults). Vitamin D deficiency may also contribute
to development of osteoporosis. Vitamin D signaling to the cell is thought to involved in cell
proliferation/apoptosis and cell differentiation, so decrease in serum vitamin D level may be
associated with colon, breast and pancreas cancer. Vitamin D deficiency is associated with an
increase in blood pressure and cardiovascular risk. It also affects the immune system through cell
signaling in monocytes and activated T and B cells.

PRINICPLES OF THE METHOD:

The Pishgaman Sanjesh Isatis total 25-OH Vitamin D ELISA kit is a saturation competitive
Enzyme Linked Immunosorbent assay performed on microplates coated with monoclonal
antibodies against 25(OH) vitamin D. During the first 60-minutes incubation at 37°C temperature,
total 25-OH Vitamin D (D2 and D3) present in samples or calibrators/controls are dissociated from
binding proteins and bind to the solid phase coated antibody. At the same time, streptavidin
conjugated with HRP is added to the wells. During the 2nd incubation phase, biotinylated 25(OH)
vitamin D is added to the microtiter wells without washing step. The greater the amount of 25-
hydroxyvitamin D in the sample, the more places of antibody were covered on the solid phase,
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and the biotinylated 25-hydroxyvitamin D had lower opportunities to bind to the solid phase, so
the less biotinylated 25(OH) vitamin D bound to streptavidin-HRP conjugate can bind to the solid-
phase monoclonal antibody, resulting in the production of few signal. After washing, buffered
Substrate/Chromogen reagent (hydrogen peroxide and tetra-methylbenzidine) is added to each
well and the enzyme reaction is allowed to proceed. During the enzyme reaction, a blue color will
develop and the intensity of the color is reversely proportional to the amount of 25(OH) vitamin

D present in the samples.
REAGENTS PROVIDED:

Quantity/48 Quantity/96 Quantity/192 o
Reagent Test KIT Test KIT Test KIT Reconstitution
Microplate (96 breakable wells)
coated with anti 25-OH Vitamin D 48 wells 96 wells 192 wells Ready to Use
Calibrators 1-6 (see exact values on
vial labels) in Fetal Bovine Serum | 6 Viallo5ml | 6 Viallo.5ml | 6 Vial/L.0 ml Ready to Use
with preservatives
2 Serum controls, in Hormone free
Fetal Bovine Serum with 2Viallo5ml | 2 Vialosml | 2 Vial/1.o ml Ready to Use
preservatives
Conjugate diluent (blue color) 1 Vial/3.0 ml 1 Vial/7 ml 1 Vial/13 ml Ready to use
enzyme Conjugate Concentrate 11X
(strep;awdln_-horserad|sr_1 pergmdase 1 Vial/0.5 mL 1 Vial/0.75 1 Vial/ 1.5 mL Dilute 11X with conjugate diluent
conjugate in preservatives): pale mL
yellow color
Biotin solution(25-OH- vitamin D
conjugated to Biotin in preservative): 1 Vial/3.0 ml 1 Vial/7 ml 1 Vial/13 ml Ready to Use
Deep yellow color
Concentrated Wash solution 1 Vial/30ml 1 Vial/30 ml 1 Vial/50 ml Dilute 1:20 with distilled water
Substrate-Chromogenic solution Ready to Use
(Tetra-methylbenzidine and hydrogen 1 Vial/6.0ml 1 Vial/12ml 2 Vial/12 ml y
peroxide)
Stop solution (H2So04 0.12M) Ready to U
Additional information about other | 1 Vial/6.0ml | 1 Vial/6.0ml | 1 Vial/12.0ml eady to Use
additive is considered proprietary.

Materials required but not supplied with kit
The following materials are required but not provided in the kit:
« Distilled water with conductivity < 1uS/cm

* Precision micropipettes for delivery of 25, 50, 100 microliters.

An 8-channel pipette or

respenser pipette with disposable plastic tips for delivery of 50-100 pL is useful but not

essential. Pipettes for dispensing milliliter volumes.

*\ortex mixer

« Automatic washer or any other device which can deliver 350 microliter wash solution for

microplates

*Microplate reader with a wavelength of 620-650 nm and 450 nm, and an absorbance range

of 0-3

2
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STORAGE AND EXPIRATION DATE OF REAGENTS

If kept at 2-8 °C, before opening or reconstitution, all kit components are stable until the
expiry date as it is indicated on their label.

Freshly prepared Working conjugate solution should be used within 30 minutes
after preparation. Do not prepare more working conjugate solution than the
amount which will be used within this period and unused remaining solution must
be discarded.

Freshly prepared Working Wash solution should be used on the preparation day.
Alterations in physical appearance of kit reagents may indicate instability or
deterioration. Chromogenic solution TMB should be colorless. Blue color indicates that
the reagent has been contaminated and should be discarded.

SPECIMEN COLLECTION AND PREPARATION

Human serum and EDTA plasma are samples of choice for PSI 25(OH) vitamin D Kit.
If the measurement cannot be done within 24 hours after sample collection, samples
should be kept at 2-8 °C up to 48 hours. For longer storage serum or plasma must be
stored at -20°C.

Avoid repeated freeze and thaw cycles. Frozen specimens must be gently but thoroughly
mixed after thawing.

PRECAUTIONS AND WARNINGS
Safety

For Professional in vitro diagnostic use only

Please refer to the U.S. Department of Health and Human Services (Bethesda, Md., USA)
publication No (CDC) 88—8_95 on laboratory safety procedures or any other local or
national regulation.

Handle all patient specimens as potentially infectious.

Reagents contain sodium azide (NaN3) as a preservative. Sodium azide may react with
lead and copper plumbing to form highly explosive metal azides. On disposal, flush with
a large volume of water to prevent azide build-up. Follow local guidelines for disposal
of all waste material.

All animal products and derivatives have been collected from healthy animals. Bovine
components originate from countries where BSE has not been reported. Nevertheless,
components containing animal products should be treated as potentially infectious.
Avoid any skin contact with all reagents, stop solution contains strong acid. In case of
contact, wash thoroughly with soap and water.

Caution
Materials used in the preparation of human source reagents have been tested and found to be non-
reactive for HIV 1 & 2 antibodies, HCV antibody and hepatitis B Surface Antigen (HBsAQ). Since
no method can completely rule out the presence of blood borne diseases, the handling and disposal
of human source reagents from this product should be made as if they were potentially infectious.

Preparation of reagents:

Wash Buffer:
According to volume required, pour the desired volume of wash concentrate into a clean container
and dilute 20 fold by adding adequate volume of distilled or deionized water to gain a buffered
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Wash Solution. E.g. 10 mL wash concentrate to 190 mL distilled water. Wash solution should be
prepared daily and discard unused working wash solution at the end of the day.
Working Conjugate solution:

Prepare the required quantity of working conjugate solution by adding 100 pL of Enzyme Conjugate
Concentrate 11X to 1 mL of conjugate diluent. Mix gently but thoroughly. Working conjugate
solution must be used within 30 minutes after preparation. Following table can be used as a guide
to prepare the working conjugate solution:

Conjugate diluent | Concentrated conj.(11X) | No of strips

(mL) (L)

100
200
300
400
500
600

OO (KN

OO IWIN|F

L
N o

Caution: Conjugate diluent contains some ingredients that may precipitate in cold, so it
is strongly recommended that you bring conjugate diluent to the room temperature,
before preparing the working conjugate solution.

Note: Working conjugate solution is highly sensitive to metal ions, so it is_strongly
recommended to use disposable plastic tubes to prepare the working conjugate
solution.

HANDELING NOTES:

» Do not use the kit or components beyond expiry date.

+ Do not mix up vial caps.

» Do not mix reagents from different kit lots.

 Bring all the reagents to the room temperature prior to use. Conjugate diluent contains
some ingredients that may precipitate in cold, so it is strongly recommended that you
bring conjugate diluent to the room temperature, before preparing the working
conjugate solution.

« Thoroughly mix all reagents, calibrators/controls and samples by gentle agitation or
swirling.

» Perform calibrators, controls and samples in duplicate. Vertical alignment is
recommended.

» Use a clean container and high-quality distilled or deionized water to prepare the
Working Wash solution.

* In order to avoid cross-contamination, use a clean disposable pipette tip for addition of
each reagent and sample.

« For dispensing of the Chromogenic solution and Stop solution avoid pipettes with metal
parts.

 High precision pipettes or automated pipetting equipment will improve the precision.

» Adhere the incubation times carefully. Tolerance limit of incubation time is £5%.
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To avoid drift, the time between pipetting of the first calibrator and the last sample must
not be more than 10 minutes (Time delay). It is strongly recommended not to run more
than 5 strips when pipetting manually.

Perform all steps consecutively without any delay. Any delay in each step has deleterious
effects on the final results.

Draw a calibration curve for each run, do not use stored curve from previous runs.
Incubation with Chromogenic solution, must be done in the dark.

Opened reagents are stable maximally for 8 weeks if they are not contaminated, stored
in resealed original containers, and handled as prescribed. Return to 2-8°C immediately
after use

Measurement Procedure:

©oNo s

Transfer the required number of microplate strips to a strip frame. (Immediately return
the remaining strips to the aluminum pouch containing a desiccant, reseal carefully and
store at 2-8°C.

Pipette 25 uL of each Calibrator (calibrators 0, 5, 10, 30, 60, 120 ng/mL), controls and
patient samples in duplicate into the appropriate wells.

Pipette 50 pL of working conjugate solution into each well. Avoid carry-over by holding
the pipette tip slightly above the top of the well and avoid touching the plastic strip or
surface of the liquid.

Gently mix for 15 seconds

Cover the plate with an adhesive seal and incubate for 60-minutes at 37°C.

After 1st incubation, add 50 pL biotin solution to each well without washing.
Gently mix for 15 seconds.

Cover the plate with an adhesive seal and incubate it for 30 minutes at 37°C + 1°C.
Wash the plate according to the procedure below.

i.  Carefully dispense 350 puL of working wash solution into each well.

ii.  Aspirate the content of each well.
iii.  Repeat four additional wash for a total of 5 wash cycles.
iv.  Atthe end of the last wash cycle, invert the plate and tap it carefully against an

absorbent paper.

Note: Automatic strip washer: Follow the manufacturer’s instructions for maintenance and

10.

11.

12.

wash the required number of wash cycles after second incubation step.

Add 100 pL of Chromogenic solution TMB to each well using the same pipetting
technique as in item 3. The Chromogenic solution TMB should be added to the wells as
quickly as possible and the time between addition to the first and last well should not
exceed 5 min.

Incubate forl5 min at room temperature preferably in the dark. Avoid exposure to direct
sunlight.

Add 50 pL of Stop Solution, mix and read the absorbance at 450 nm in a microplate
spectrophotometer within 10 min after addition of Stop Solution.
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Important Note: always add stop solution in the same order as chromogenic solution TMB.

CALCULATION OF RESULTS

1. Construct a calibration curve by plotting the average O.D. (450 nm) for each calibrator
on the vertical () axis against the concentration on the horizontal (X) axis, and draw a
best fit curve through the points on the graph.

2. To determine concentration of 25(OH) Vit D in each sample, first locate the O.D. value
on the Y-axis and extend a horizontal line to the calibration curve. At the point of
intersection, draw a vertical line to the X-axis and read the corresponding concentration.

3. If amicroplate spectrophotometer with built-in data calculation program is used, refer to
the manual of the spectrophotometer and create a program using the concentration stated
on the label of each Calibrators. For automatic calculation of 25(OH) vitamin D results,
it is recommended to use point-to-point method.

Typical Data:

The following data are for illustration only and should never be used instead of the real-time
calibration curve.

0.0 ng/ml 2.9
5.0 ng/ml 2.1
Calibrator 10.0 ng/ml 14
30.0 ng/ml 0.6
60.0 ng/ml 0.3
120.0 ng/ml 0.15
Note: 1 ng/ml=2.5 pmol/L
35
3
25
A 2
© 15
1 —8— Conc
0.5
0
0 50 100 150
ng/mL
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Quality control:

25(0OH) vitamin D low and high control serums should be used for validation of the assay series.
Ranges of expected results are indicated on the vial labels. If assigned range is not obtained, a
complete check of reagents and reader performance should be made and the assay shall be
repeated. Each laboratory can also prepare its own serum pools at different levels, which can be
used as internal controls in order to ensure the precision of the assay

Health based reference values

Currently there is no absolute definition of the optimal vitamin D status. It should be taken into
account that differences in 25(OH) D levels may exist with respect to gender, age, season,
geographical latitude and ethnic groups.

Each laboratory should first investigate the transferability of the recommended expected value to
its own patient population and if it doesn’t match, determine its own reference interval. Population
based reference interval should not be taken as clinical guide to recommend vitamin D
supplementation. The values given here is based on the published data, gathered from healthy
population from IR Iran-Tehran and must be considered as information only.

LEVEL REFERENCE
VALUE
DEFICIENT <10 ng/ml
INSUFFICIENT 10-30 ng/ml
SUFFICIENT 31-100 ng/ml
TOXICITY >100 ng/ml

PERFORMANCE CRITERIA:

1. Lower limit of measurement:

The Limit of Blank and Limit of Detection were determined according to CLSI (Clinical and
Laboratory Standards Institute) EP17-A2 guideline.

In brief, Limit of Blank was determined as the 95th percentile value from n = 60 measurements on
standard O over several runs. The Limit of Blank equals to the concentration that 95% of repeated
measurements on zero standard give value below it. In the next step we determined standard
deviation of repeated measurements on 3 samples with Vitamin D contents less than 4 ng/mL
determined from a separate method study (HPLC Method). By adding the LOB calculated at 1
step to 1.645 times the greatest standards deviation calculated in the 2" step(LOD = LOB +
1.645S5D;) LOD calculated as 4.0 ng/mL.

2. Precision:

Precision was determined using PSI 25(OH) Vitamin D reagents and 3 pooled human sera ranging

in different points of measuring range (4-120 ng/mL) according to EP05-A3 Guideline.

In brief, 2 human pooled serum prepared without any modification and another one prepared by
7
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spiking an extra human serum pooled. 3 runs per day (morning, midday and afternoon) by 3 user

in 10 working days(10 x 3 x 3). Results analyzed by fully nested ANOVA using a spreadsheet.
The results are summarized in table below:

- Within-Laborat
Sample Mean Repeatability thin e-l.ora ory
o Precision
Description (ng/mL)
SD %CV SD %CV
Patient Pool 9.38817 1.694 18.04 1.857 19.78
Patient Pool 32.8041 3.128 9.53 4.849 14.78
Spiked patient 91.3913 5.008 5.58 8.939 9.78
Pool
3. Specificity:

Specificity evaluation was performed according to guideline CLSI EP07-A2 to assess the cross-
reactivity of the assay with other vitamin D metabolites. Samples containing cross-reactants were
prepared by spiking natural human sera with material containing high levels of cross-reactants.
Modification of serum matrix was no more than 10%. The % cross-reactivity was calculated for
each sample using the equation below and normalized to the 25(OH) vitamin D3:

mean conc.of spiked sample — mean conc.of unspiked sample
spiked concentration

The results are summarized in the following table:

%cross — reactivity =

X 100%

Compound % Cross reaction
250H Vitamin D3 100
250H Vitamin D2 83
Vitamin D3 <0.1
Vitamin D2 <0.1

No interference, from common serum abnormalities, were seen up to following listed
concentration:

Interferent source Final concentration of interferent
in test serum

Hemoglobin Fresh haemolysed blood 50 mg/mL

Conjugated Commercially crystalline 20 mg/dL

Bilirubin Unconjugated Bilirubin

Triglycerides Commercially Intralipid 10% 1000 mg/dL

4. Trueness:

4.1 Recovery Evaluation
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Recovery was assessed by adding different levels of 25-OH vitamin D to 3 different samplesin 3
points of measuring range. The percentage recovery and % bias was calculated for each sample

using the equations below:
Concentration Recovered

%Recovery = x 100
° y _ Concentration Added
) X measured — expected
%Bias = x 100
Expected
The results are summarized in the following table:

Original 10 ng/ml added 25 ng/ml added 50 ng/ml added
Sample . Recover 0 Recovery .0 Recovery Bias

concentration Y% Bias% % Bias%o % %
1 34.8 ng/ml 109 1.84% 108 1.65% 109 1.84%
2 54 ng/ml 112 1.67% 115 2.04% 111 1.55%
3 76 ng/ml 109 0.96% 114 1.43% 112 1.25%

4.2 Method comparison:

A comparison of PSI 25(OH) vitamin D assay (y axis) using 48 patient samples with
concentrations assigned by the HPLC Vitamin D assay (X axis) gave the following correlations:

Y =0.9771x — 0.4658

r =0.977
r? = 0.9505
Regression Analysis
140.0
120.0 y=0.9771x - 0.4658 . ¢
R?=0.9505,.""
~ 100.0 o
£ 500
=
~ 60.0 o0
2 400 &
20.0 ’
0.0
0 50 100 150
HPLC(ng/mL)

® regression analysis

--------- Linear (regression
analysis)
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5 times wash

Read at
450/630 nm

11

e - =

SUMMARY OF THE PROTOCOL




	5a59c15509c9ab09e3b76010b2803a3304e4f72a672a4c975907dc37777d4270.pdf

