
870240122 / 00   p.  7/9

For calcium determination in serum and urine

Ca-Color 

SUMMARY
Calcium is an essential element in most blood clotting reac-
tions and in the regulation of muscle fibers excitability. Calcium 
concentration in serum and urine is regulated by the action of 
factors such as parathormone levels, vitamin D and phospho-
rous. Physiological fluctuations are due to age, sex, pregnancy, 
physical activity, seasonal changes (sunlight incidence).
Hypercalcemia is related to different diseases: hyperparathy-
roidism, bone neoplasias, vitamin D poisoning. Hypocalcemia 
is associated to disorders such as hypoparathyroidism, 
vitamin D deficiency, malabsorption, etc.

PRINCIPLE
Calcium reacts with Cresolphtalein complexone (Cpx) at pH 
11, producing a magenta colored addition complex which is 
photocolorimetrically measured at 570 nm.

PROVIDED REAGENTS
A. Reagent A: 3.7 mmol/l cresolphtalein complexone solu-
tion.
B. Reagent B: 0.2 mol/l aminomethylpropanol (AMP) solution 
in 35 % V/V methanol for final pH 11.
S. Standard: 10 mg/dl calcium solution.

NON-PROVIDED REAGENTS
Distilled water.

INSTRUCTIONS FOR USE
Provided Reagents: ready to use.
Standard: transfer a exceeding volume to a clean tube. 
Pipette the necessary volume discarding the rest.

WARNINGS
The Reagent is for “in vitro” diagnostic use.
Reagent B: irritant. H302 + H332: Harmful if swallowed or 
if inhaled. P262: Do not get in eyes, on skin, or on clothing. 
P305 + P351 + P338: IF IN EYES: Rinse cautiously with 
water for several minutes. Remove contact lenses, if present 
and easy to do. Continue rinsing. P302 + P352: IF ON SKIN: 
Wash with plenty of soap and water. 
Use the reagents according to the working procedures for 
clinical laboratories.
The reagents and samples should be discarded according 
to the local regulations in force.

STABILITY AND STORAGE INSTRUCTIONS
Provided Reagents: stable at room temperature (< 25ºC) 
until expiration date shown on the box.

INSTABILITY OR DETERIORATION OF REAGENTS
Ca-Color is characterized for presenting Blanks lower than 
all the other similar systems that use Cpx or other calcium 
indicators. High Blank absorbances indicate calcium con-
tamination. Discard when they reach 0.300 O.D. or more.

SAMPLE
Serum or urine
a) Collection:
- Serum: obtain in the usual way.
- Urine: collect 24 hour urine in a bottle containing 20 ml of 
50% hydrochloric acid. Then, bring sample volume up to 2 
liters with water and homogenize.
b) Additives: when using urine, it should be mixed with 50% 
hydrochloric acid during collection.
c) Known interfering substances: anticoagulants complex 
calcium giving erroneous results. Protein up to 15 g/dl, phos-
phates up to 5 g/l, bilirubin up to 200 mg/l, strong hemolysis 
or lipemia up to 15 g/l do not interfere. See Young, D.S. in 
References for effect of drugs on the present method.
d) Stability and storage instructions: sample should be 
preferably fresh. It may be kept one week in refrigerator (2-
10oC) or over 5 months in freezer without any preservatives.

REQUIRED MATERIAL (non-provided)
- Spectrophotometer or photocolorimeter.
- Micropipettes or pipettes for measuring the stated volumes.
- Test tubes or spectrophotometric cuvettes.

ASSAY CONDITIONS
- Wavelength. 570 nm in spectrophotometer or 560-590 nm 

filter in colorimeter.
- Temperature: room temperature (15-25oC)
- Sample volume: 20 ul
- Final reaction volume: 3.57 ml
Sample and reagent volumes can be proportionally increased 
or decreased (Ex: 25 ul Reagent A + 1.75 ml Reagent B + 
10 ul Sample).

PROCEDURE
Assay should be carried directly in photocolorimeter test 
tubes so that an internal Blank can be determined for 
each test. This is an essential condition to check for any 
traces of calcium that might have been left after washing 
(see limitations of procedure).
In two photocolorimeter test tubes labeled S (Standard), 
and U (Unknown) place:



870240122 / 00   p.  8/9

 S U

Reagent A 50 ul 50 ul

Reagent B 3.5 ml 3.5 ml

Mix and read O.D. of both tubes (internal Blank: SB and UB) 
in spectrophotometer at 570 nm or in photocolorimeter with 
red filter at 560-590 nm), setting the instrument to zero 
O.D. with distilled water. Then add:

Standard 20 ul -

Sample - 20 ul

Mix immediately. Perform readings again (Sº and Uº) 
after 10 minutes.

STABILITY OF FINAL REACTION
Final reaction color is stable for 3 hours, therefore absor-
bance should be read within that period.

CALCULATIONS
Correct readings subtracting the corresponding internal 
Blanks:
Sº - SB = S
Uº - UB = U

 10 mg/dl
1) Serum calcium (mg/dl) = U x f f =
 S

 U
2) Urine calcium (mg/24 hours) = x 200 mg/24 hours
 S

UNITS CONVERSION
Ca (mg/dl) = Ca (mmol/l) x 4
Ca (mmol/l) = Ca (mg(dl) x 0.25
Ca (mg/dl) = Ca (mEq/l) x 2
Ca (mEq/l) = Ca (mg/dl) x 0.5

QUALITY CONTROL METHOD
Each time the test is run, analyze two levels of a quality 
control material (Standatrol S-E 2 niveles) with known 
calcium concentration.

REFERENCE VALUES
Serum: 8.5 - 10.5 mg/dl
Urine: up to 300 mg/24 hs (normal diet)

In a population including 120 healthy individuals from Rosario 
(Argentina) of both sexes (between 20-45 years old) with a 
calcium-free diet, was obtained the following result:
Urine: 60 - 200 mg/24 hs

It is recommended that each laboratory establishes its own 
reference values.

PROCEDURE LIMITATIONS
See Known interfering substances under SAMPLE.
Contamination: glassware should be thoroughly clean, free from 
calcium or any trace of anticoagulant. It is recommended to 

wash glassware with non-ionic detergents (Wiener lab’s Noión) 
or diluted mineral acids, rinsing several times with distilled water.
It is advisable to keep pipettes and photocolorimeter test 
tubes for exclusive use on this determination.

PERFORMANCE
a) Reproducibility: testing replicates from the same samples 
on the same day the following results were obtained:
 Level S.D. C.V.
 7 mg/dl ± 0.12 mg/dl 1.7 %
 10 mg/dl ± 0.11 mg/dl 1.1 %
 15 mg/dl ± 0.10 mg/dl 0.68 %

b) Recovery: adding known amounts of calcium to different 
sera, a recovery between 97.5 and 101% was obtained for 
all calcium level studied.
c) Linearity: reaction in linear up to 20 mg/dl. For higher 
values, repeat testing using 10 ul Sample or 1:2 diluted 
sample with saline multiplying final result by 2.
According to the instrument used, reaction may not follow Beer’s 
law. Therefore, the system’s response should be reconfirmed 
by a calibration curve prepared with 20 and 40 ul Standard, 
tested in the same way as in PROCEDURE. The corrected 
reading of the curve’s second tube (20 mg/dl) should not 
differ in more than 5% of the calculated value from the first 
tube (10 mg/dl), if it is linear.
The calibration curve should be employed for calculations in 
case of deviations (positives or negatives) over 5%.
d) Comparison with reference methods: the following is 
observed assaying different samples with Ca-Color and with 
other method used as reference, and comparing the obtained 
results by both methods:
1- Taking as a reference the atomic absorption method (pro-
posed by the National Bureau of Standards), the obtained 
results show a satisfactory correlation, with a correlation 
coefficient = 0.86.
2- Taking as a reference the Clark and Collip method, it is 
proven that the results are statistically equal, with an average 
difference lower than 0.2 mg/dl.

WIENER LAB PROVIDES
Kit for 60-145 tests (Cat. Nº 1152001).
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SYMBOLS
The following symbols are used in the packaging for Wiener 
lab. diagnostic reagents kits.

C
This product fulfills the requirements of the European 
Directive 98/79 EC for "in vitro" diagnostic medical devices

P Authorized representative in the European Community

V "In vitro" diagnostic medical device

X Contains sufficient for <n> tests

H Use by

l Temperature limitation (store at)

Do not freeze

F Biological risks

Volume after reconstitution

Contents

g Batch code

M Manufactured by:

Harmful

Corrosive / Caustic

Irritant

i Consult instructions for use

Calibrator

Controlb

b Positive Control

c Negative Control

h Catalog number



 Cont.

Calibr.


