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For direct and total bilirubin determination

Bilirrubina 

SUMMARY
Bilirubin, compound produced by degradation of hemoglobin, is 
captured by the liver for its conjugation and bile excretion. Liver 
cell disorders or bile obstructions may lead to hyperbilirubinemia. 
Erythroblastosis fetalis or hemolytic anemia of the newborn 
is a pathology caused by mother-fetus blood incompatibility, 
producing an excessive destruction of red blood cells. This 
results in a severe increase in serum Bilirubin with risk of pig-
ment diffusion to the central nervous system. Consequently, 
bilirubin determination in these newborns is highly important.

PRINCIPLE
Bilirubin reacts specifically with diazotized sulfanilic acid 
producing a purple-red pigment (azobilirubin) photocolori-
metrically measured at 530 nm. While conjugated (direct) 
bilirubin reacts directly with the diazoreagent, unconjugated 
(indirect) bilirubin requires the presence of an aqueous de-
veloper (Reagent A) to enable reaction. Therefore, caffeine 
benzoate must be added to the reaction medium so that the 
total bilirubin (conjugated and unconjugated) in the sample 
generates reaction.

PROVIDED REAGENTS
A. Reagent A: 0.13 mol/l caffeine benzoate aqueous solu-
tion, buffered and stabilized.
B. Reagent B: 29 mmol/l sulfanilic acid solution and 0.17 mol/l 
hydrochloric acid.
C. Reagent C: 0.07 mol/l sodium nitrite solution.

NON-PROVIDED REAGENTS
- Distilled water.
 - Wiener lab’s Bilirrubina Standard for periodic instrument 

calibration.

INSTRUCTIONS FOR USE
Reagent A: ready to use.
Reagent B: ready to use.
Diazoreagent: according to the volume to prepare, mix 1 part 
of Reagent C with 21 parts of Reagent B. Label and date.

WARNINGS
The reagents are for «in vitro» diagnostic use. Use the 
reagents maintaining the usual working precautions for 
the clinical laboratory. All reagents and samples must be 
discarded according to local regulations in force.
Reagent B: H315+H320: Causes skin and eye irritation. 
H314: Causes severe skin burns and eye damage. 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. P280: Wear protective gloves/protective 
clothing/eye protection/face protection.

STABILITY AND STORAGE INSTRUCTIONS
Provided Reagents: stable at room temperature (< 25oC) 
until the expiration date shown on the box.
Diazoreagent: at 2-10oC and in caramel-colored glass bottle 
it is stable for 3 months from the date of preparation.

INSTABILITY OR DETERIORATION OF REAGENTS
The presence of sediment and/or discoloration of the reagents 
may indicate reagent deterioration.

SAMPLE
Serum, plasma or amniotic fluid
a) Collection: obtain serum or plasma as usual. Protect from 
natural or artificial light covering the tube with black paper. You 
can also make the determination in amniotic fluid.
b) Additives: use heparin for collection in case the sample 
to be used is plasma
c) Known Interfering Substances: samples with mild or 
intense hemolysis inhibit the direct reaction, obtaining falsely 
increased total bilirubin values. Refer to Young, D.S. in refer-
ences for the effect of drugs on the present method.
d) Stability and storage instructions: sample should be 
preferably fresh. If the assay is not performed immediately, 
serum can be stored up to 48 hours in refrigerator (2-10oC) 
and whole blood no more than 24 hours in refrigerator (2-
10oC) or 12 hours at room temperature. Keep the amniotic 
fluid frozen until the assay is performed.
The action of light is capable of destroying up to a 50% of the 
bilirubin present in the sample in one hour. Consequently, it 
should be carefully protected.

REQUIRED MATERIAL (non-provided)
- Spectrophotometer and photocolorimeter
- Micropipettes and pipettes for measuring stated volumes
- Caramel-colored glass bottle
- Tubes
- Watch or timer

ASSAY CONDITIONS
- Wavelength: 530 nm in spectrophotometer or 520-550 nm 

in photocolorimeter with green filter
- Reaction temperature: room temperature
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- Reaction time: 5 minutes
- Sample volume: 200 ul
- Final reaction volume: 2.9 ml

PROCEDURE
I-TECHNIQUE FOR SERUM
In three tubes labeled B (Blank), D (Direct) and T (Total) 
place:

 B D T

Sample (serum) 200 ul 200 ul 200 ul

Distilled water 2.5 ml 2.5 ml -

Reagent A - - 2.5 ml

Reagent B 200 ul - -

Diazoreagent - 200 ul 200 ul

Mix immediately by inverting each tube. After 5 minutes, 
read on spectrophotometer at 530 nm or on photo-
colorimeter with green filter (520-550 nm), taking the 
instrument to zero with distilled water. Readings can be 
performed at intervals between 4 and 15 minutes, ex-
cept for direct bilirubin, which must be read at exactly 5 
minutes. If read beforehand, there will be undervaluation 
of the results by incomplete reaction. If read afterwards, 
there will be overvaluation because free bilirubin starts 
reaction. Icteric sera: the technique described should 
be used with smaller amounts of sample, according to 
the severity of the jaundice. Thus, for moderate jaundice 
50 ul serum will be used, while for severe jaundice only 
20 ul will be required. Multiply the results by 3.79 and 
9.38 respectively.

II- TECHNIQUE FOR AMNIOTIC FLUID
Total bilirubin is determined. In two tubes labeled B (Blank) 
and T (Total) place:

 B T

Sample (amniotic fluid) 1 ml 1 ml

Distilled water 1.5 ml -

Reagent A - 1.5 ml

Reagent B 0.2 ml -

Diazoreagent - 0.2 ml

Proceed in the same way as in Technique I. Divide the 
result by 5.37.

CALCULATIONS
Total Bilirubin (mg/l) = (T - B) x f
Direct Bilirubin (mg/l) = (D - B) x f
Free Bilirubin (indirect) = Total BRB - Direct BRB

The colorimetric factor (f) must be calculated using Wiener 
lab’s Bilirrubina Standard.

QUALITY CONTROL METHOD
If the test sample is serum or plasma, process 2 levels of 
a quality control material (Standatrol S-E 2 niveles) with 
known concentrations of bilirubin, with each test.

REFERENCE VALUES
Bilirubin in serum or plasma
- Adults:

Direct: up to 2 mg/l
Total: up to 10 mg/l

- Newborns:
 Full-term infant Premature
Cord blood 25 mg/l

Up to 24 hrs 60 mg/l 80 mg/l
Up to 48 hrs 75 mg/l 120 mg/l
3rd to 5th day 120 mg/l 240 mg/l

The values begin to decrease to reach the average adult level 
after one month of birth. In premature infants, bilirubin levels 
take longer to reach normality, depending on the degree of 
hepatic immaturity.

Bilirubin in amniotic fluid 
Values lower than 1 mg/l are considered normal, while be-
tween 1 and 2.7 mg/l suggest the possibility of an affected 
fetus.
Levels greater than 2.7 mg/l are found only in presence of 
fetal erythroblastosis. If the amount of bilirubin is greater than 
4.7 mg/l the fetus is affected and probably has some kind of 
circulatory insufficiency. If the amount of bilirubin exceeds 
9.5 mg/l fetal death is imminent.
It is recommended that each laboratory establish its own 
reference values.

UNITS CONVERSION
Bilirubin (mg/l) = Bilirubin (mg/dl) x 10
Bilirubin (umol/l) = Bilirubin (mg/dl) x 17.1

PROCEDURE LIMITATIONS
See Known interfering substances under SAMPLE. The 
action of light, both on sera as on the standard solutions, 
is capable of destroying up to 50% of the existent bilirubin 
in one hour.

PERFORMANCE
a) Reproducibility: processing replicates of the same 
samples in the same day, the following values were obtained:

Direct Bilirubin
 Level S.D. C.V.
 2.1 mg/l ± 0.18 mg/l 8.5 %
 26.0 mg/l ± 0.62 mg/l 2.4 %

Total Bilirubin
 Level S.D. C.V.
 9.8 mg/l ± 0.47 mg/l 4.7 %
 127.7 mg/l ± 1.45 mg/l 1.1 %

b) Linearity: reaction is linear up to 150 mg/l.
c) Recovery: by adding known amounts of bilirubin to various 
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sera, a recovery between 100% and 106% was obtained.
d) Detection limit: it depends on the spectrophotometer 
used and the wavelength. According to the sensitivity re-
quired for a minimum ∆A of 0.001, the smallest detectable 
concentration change will be 0.17 mg/l.

WIENER LAB. PROVIDES
Kit for 200 tests (Cat. No. 1120001).

REFERENCES
- Botwell, J. H. - Clin. Chem. 10/3:197 (1964).
- Watson, D. - Clin. Chem. 7/6:603 (1961).
- Ichida, T.; Nobuoka, M. - Clin. Chim. Acta 19/2:249 (1968).
- Zaroda, R. - Am. J. Clin. Path. 45/1:70 (1966).
- O’Brien, D. et al - “Laboratory manual of pediatric microbio-

chemical techniques”, Harper & Row Pub - 4a Ed. (1968).
- Young, D.S. - "Effects of Drugs on Clinical Laboratory Tests", 

AACC Press, 4th ed., 2001.

2000  Rosario - Argentina

M Wiener Laboratorios S.A.I.C.
Riobamba 2944
2000 - Rosario - Argentina
http://www.wiener-lab.com.ar
Dir. Téc.: Viviana E. Cétola
Bioquímica
A.N.M.A.T. Registered product 
Disp. Nº: 252/75-5347/98

UR160726

Wiener lab.

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.


