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PRINCIPLE 
 

This method directly determinates the hemoglobin A1c (HbA1c) 
in whole blood, using an antigen and antibody reaction. Total 
hemoglobin and HbA1c compite for the unspecific absortion rate 
to the latex particles (R1). Mouse ant-human HbA1c monoclonal 
antibody (R2a) binds to the coated particles with HbA1c. The 
presence of goat  anti-mouse IgG polyclonal antibody (R2b) 
causes the agglutination of the particles (complexes).The amount 
of agglutination is proportional to the concentration of the HbA1c 
in the sample and can be measured by turbidimetry. 
 

REAGENTS COMPOSITION 
 

R1  Latex Suspension. Polystyrene particles in a buffer, 
sodium azide 0.9 g/L, pH 8.0-8.3  

 

R2a  Antibody A. Mouse anti-human HbA1c monoclonal 
antibody in a buffer, sodium azide 0.9 g/L.  

R2b  Antibody B. Goat anti-mouse IgG polyclonal antibody 
in a buffer, sodium azide 0.9 g/L.  

R1  Lyse Reagent. Ref: 3156005 Buffer, sodium azide 
0.9 g/L.   

 

Optional Components: 
 

HbA1c Calibration Set. Ref:3955005 4 levels of HbA1c calibrators 
based in human erythrocytes. Contain stabilizers.  

HbA1c Control Set. Ref: 3955010 2 Levels of HbA1c controls 
based in human erythrocytes. Contain stabilizers. 

 

Precautions: The reagents contain sodium azide 0.95 g/L.  
Avoid any contact with skin or mucous.  
 

REAGENT PREPARATION 
 

 

R1  Ready to use. Mix gently the vial by inversion before 
use (Note 5). 

 

 

R2a  Ready to use.  
 

R2b  Ready to use. 
 

For instruments which cannot process 3 reagents, reagent R2a 
and R2b must be premixed (10 mL R2a + 5 mL R2b) before use. 
Stability: one month at 2-8ºC. 

 
STORAGE AND STABILITY 

 

1. The reagents will remain stable until the expiration date 
printed on the label, when stored tightly closed at 2-8ºC and 
contaminations are prevented during their use.  
Opened vials are stable 1 month when stored at 2-8ºC. Do not 
use the reagents after the expiration date. Do not interchange 
reagents from different lots. 
 

2. Reagent deterioration: Presence of particles, turbidity and 
increment of blank reagent. 

SAMPLES 
 
Venous blood collected with EDTA (Note 1). Discard 
contaminated samples, stable for one week at 2-8ºC. 

Sample preparation: Dispense in 3 separate and identified tubs 
(Note 2). 

 

         Sample  / Control / Calibrator                     20 µL 
         Lyse Reagent                                               1 mL 

 

Mix and incubate for 5 minutes at room temperature until 
complete lysis is evident. Stable 10 days at 2-8ºC. 
 
 

CALIBRATION 
 
Calibrators: Use the 4 levels of HbA1c Calibrator Set. Use ClNa    
9 g/L or distilled water as calibrator 0. 
Stability of calibration: 8 weeks (3- Reagents system) and 6 days 
(2- Reagents system). 
 
 

MATERIAL REQUIRED 
 
-  Thermostatic bath at 37ºC. 
-  Spectrophotometer or photometer thermostatable at 37ºC with 

a 660 ± 20 nm filter. 
 
 

PROCEDURE 
 
Preliminary Procedure  
 

1. Prewarm the reagents and the photometer (cuvette holder) to 
37ºC  

 

2. Using distilled water, zero de intrument at 660 nm. 
 
 

3 – Reagents system:  (Note 3) 
 

1. Pipette into a cuvette 
 

Reagent R1 750 µL 

Sample / Calibrator / Control / Water (Blank) 20 µL 

 
2. Incubate 2 minutes at 37ºC.  
 

3. Pipette and mix. 
 

Reagent R2a 250 µL 

 
4. Incubate 5 minutes at 37ºC.  
 

5. Pipette and mix. 
 

Reagent R2b 125 µL 
 

 
6. Mix well and incubate at 37ºC for exactly 2 minutes. At the end 

of this period, read the absorbance (A) at 660 nm. 

                             

REF 3155005 REF 3156005 
1 x 45 mL 1 x 125 mL 

CONTENTS CONTENTS 
R1.Reagent 1 x 30 mL R1. Reagent 1 x 125 mL 
R2a. Reagent 1 x 10 mL  
R2b. Reagent 1 x 5 mL  

  
For in vitro diagnostic use only 

 

HbA1c Turbidimetric 
 

Latex Turbidimetry 
 

HbA1c Turbidimetric  
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ANALYTICAL PERFORMANCE
 

 Measurement range. 1.5 % - 15.0 % under the described assay 
conditions (Note 6).  Samples with higher concentrations should 
be diluted 1/2 en ClNa 9 g/L and retested again. 

 Limit Detection. The limit of detection is 1.0% HbA1c. 
 Precision. 

 Mean (%) SD (%) CV (%) 

Intra-assay 
N = 20 

3.50 0.05 1.37 
8.07 0.11 1.36 
11.4 0.20 1.80 

Inter-assay 
N = 20 

3.65 0.07 1.82 
8.33 0.14 1.67 
11.6 0.18 1.58 

 
 

 Accuracy. 109 human samples have been tested with this 
method (3 Reagent system and 2 Reagent system) compared to 
automated HPLC procedure, yielding  correlation coefficients of 
0.995 and 0.994 respectively,  and a linear regression equation: 

    (NGSP values)       
y = 0.968 x – 0.199  (3-Reagent system) 
y = 0.977 x – 0.085  (2-Reagent system) 

 

    Interferences. Lipemia (2000 mg/dL),  ascorbic ac. (60 mg/dL), 
conjugate and unconjugate bilirrubin (60 mg/dL), hemoglobin (29 
g/dL), carbamylated Hb (7.5 mmol/L), acetylated Hb (5.0 mmol/L) 
and rheumatoid factor (250 IU/mL) do not interfere. Other 
substances or drugs may interfere.11 
 

 
 

LIMITATIONS 
 

1. Opiate addition, lead-poisoning, alcoholism, high dose of 
aspirin, may give false results6-8. 

2. High levels of HbF, may lead to underestimation of HbA1c11. 
3. In very rare cases, samples of patients with gammopathy might 

give falsified results. 
 

NOTES 
 

1. This  method  may be used  with  different instruments. Any 
application to an instrument should be validated to demonstrate 
that results meets the performance characteristics of the 
method. It is recommended to validate periodically the 
instrument. Contact to the distributor for any question on the 
application method. 

2. In using HbA1c to monitor diabetic patients, results should be 
interpreted individually. That is, the patient should be monitored 
againts himself. There is a 3-4 week time lag before HbA1c 
reflects changes in blood glucose level. 

3. Clinical diagnosis should not be made on findings of a single test 
result, but should integrate both clinical and laboratory data. 

4. The linearity limit depends on the sample/reagent ratio, as well as the 
analyzer used. It will be higher by decreasing the sample volume, 
although the sensitivity of the test will be proportionally decreased. 

5.   For automatic instruments, avoid the presence of bubbles in  the 
reagents that may interfere with the assay results. 
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2-  Reagents system:  (Note 3) 
 

1. Pipette into a cuvette 
 

Reagent R1 1000 µL 

Sample / Calibrator / Control / Water (Blank) 30 µL 
 

2. Incubate 5 minutes at 37ºC.  
3. Pipette and mix. 
 

Reagent (R2a + R2b) 500 µL 
 

4. Mix well and incubate at 37ºC for exactly 5 minutes. At the 
end of this period, read the absorbance (A) at 660 nm. 

 

Calculation 
 

Plot the absorbance values (A) obtained against the HbA1c 
concentration of each calibrator. HbA1c concentration in the 
sample is calculated by interpolation of its value (A) in the 
calibration curve. 
The assay is standardized according to the IFCC (International 
Federation of Clinical Chemistry) reference method8, although 
results may be calculated against DCCT/NGSP (Diabetes 
Control and Complications Trial Research Group) method using 
the following formulas: 
 

HbA1c IFCC (mmol/mol) = HbA1c (NGSP) – 2.15 / 0.0915 
HbA1c IFCC (%) = HbA1c (mmol/mol) IFCC / 10  

 

QUALITY CONTROLS 
 

HbA1c Controls are recommended to monitor the performance 
of manual and automated assay procedures. It is recommended 
to use HbA1c Control Set (ref: 3955010). Each laboratory 
should establish its own Quality Control scheme and corrective 
actions if controls do not meet the acceptable tolerances.  
 

REFERENCE VALUES 

 

Table below indicates the cut-off values established by the 
(DCCT / NGSP) and have been adopted for a reference 
population / non-diabetic) and for the evaluation of the degree 
blood glucose control in diabetic patients2,5. 
 

(%) DCCT / NGSP (%) IFCC Degree of control 

4.0 – 6.0 2.0 – 4.2 Non Diabetic 

6.0 – 6.5 4.2 – 4.8 Goal 

6.5 – 8.0 4.8 – 6.4 Good Control 

> 8.0 > 6.4 Action suggested 

Each laboratory should establish its own expected values (Note 
4 and 5). 
 

CLINICAL SIGNIFICANCE 
 

HbA1c is the product of the irreversible condensation of glucose 
with the N-terminal residue of β-chain of hemoglobin A. The 
concentration of HbA1c is directly proportional to the 
concentration of glucose in the blood, and represents the 
integrated values for glucose over the preceding 6 to 8 week. 
HbA1c values are free of day-to day glucose fluctuations and 
unafected by exercise or recent food ingestion. The 
determination of HbA1c is most commonly performed for the 
evaluation of glycemic control in dibatic patients, althogh is not 
adequated for diabetes mellitus control. A higher HbA1 value 
indicates poorer glycemic control. This process, reflects the 
average exposure of hemoglobin to glucose over an extended 
period.  
 

HbA1c in diabetic subjects use to be elevated 2-3 fold over 
the levels founs in nomal individuals1. HbA1c serve as an 
indicator of metabolic control of the diabetic, since HbA1c 
levels approach normal values for diabetics in metabolic 
control. 2-4 


