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FUTURE OF ANALYSIS

About  Zivak

Zivak Technologies is an international special company providing 
ready to use LC-MS/MS and HPLC analysis kits in the clinical diagnostic 

fully automated sample preparation and injection systems which 

chromatography instruments as well as their employees in a fast, 

UNIQUE SOLUTION FROM ONE COMPANY
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The role of HbA1c in Clinical Analysis 
The amount of HbA1c in whole blood is one of the most important parameters for diabetes screening and 
monitoring. HbA1c is formed by combination of hemoglobin protein and sugar in the blood. The production of 
HbA1c rises when the rate of blood sugar increases. Therefore, the amount of HbA1c is directly related with high 
blood glucose. The different types of HbA1c molecules can be occurred such as A1a, A1b, s-A1c, L-A1c, 
according to the type of sugar which combined to the hemoglobin. The most important part of the HbA1c analysis 
is the best separation of these species.

For the analysis of HbA1c, the whole blood specimen is diluted with hemolysis solution. Then hemolysed 
samples are injected to a cation exchange column. HbA1c separation from other species is made by using a pH 
gradient and ionic interactions between cation exchange group on the column material and the hemoglobin 
components.

The role of Hemoglobin Variants in Clinical Analysis
Hemoglobin variants are abnormal forms of hemoglobin. Normal hemoglobin types in human blood include:

•   Hb A - makes up about 95%-98% of Hb found in adults 
•   Hb A2 - makes up about 2%-3% of Hb found in adults
•   Hb F - makes up to 2% of Hb found in adults

Hemoglobin variants occur when genetic changes in the globin genes cause alterations in the amino acids that 
make up the globin protein. These changes may affect the structure of the hemoglobin. There are four genes that 
code for alpha globin chains and two genes that code for the beta globin chains. The most common 
alpha-chain-related condition is alpha thalassemia and most common beta-chain-related condition is beta 
thalassemia. 

In thalassemia diseases, mutations of one or more globin genes cause reduction of globin chain production. As a 
result of this situation the percentage of Hb A2 and Hb F increases.
Hb E: Hemoglobin E is one of the most common beta chain hemoglobin variants. People who are homozygous 
for Hb E generally have a mild haemolytic anaemia and a mild enlargement of the spleen.
Hb C disease is rare and relatively mild. It usually causes a minor amount of haemolytic anaemia and a mild to 
moderate enlargement of the spleen.

Hemoglobin S: This is the primary hemoglobin in people with sickle cell disease.
For the analysis of haemoglobin variants, the whole blood specimen is diluted with haemolysis solution. Then 
haemolysed samples are injected to a cation exchange column. Hb Variants including HbA1c, HbF, HbA0, HbA2, 
HbS, HbC, HbD, HbE are separated from other species by using a pH gradient and ionic interactions between 
cation exchange group on the column material and the hemoglobin components.
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What are the Methods? 
The relevance of the HbA1c concentration in diabetes management is well recognized by the diagnostic industry, 
and various commercial tests have been developed in this respect. There are two major analytical concepts: one, 
based on the separation of Hb fractions and the other, based on chemical reactions. 

The fact that HbA1c and non-glycated Hb have different chemical properties allows for the separation of fractions 
and the quantification of HbA1c. This principle is applied in ion exchange chromatography (IEC), capillary 
electrophoresis (CE), and affinity chromatography (AC).

In chemical tests, HbA1c concentration is measured based on a specific chemical reaction to the glycated 
N-terminal valine of the β-chain. Total Hb concentration is measured in parallel with photometry. Two 
independent tests, HbA1c and total Hb tests, are therefore required to calculate the HbA1c concentration. This 
concept is applied in immunochemical and enzymatic assays.

Ion exchange chromatography meets the requirements of high throughput, quality, and robustness. Hb variants 
are seen, which can be regarded as a strength (detection of carriers and genetic counseling) or weakness 
(complications in routine laboratories and interference of HbA1c). 

The same characteristics generally apply for Capillary Electrophoresis. The runtime is considerably longer, which 
leads to better separation (no complications with variants). However, parallel capillaries must be operated to 
achieve high throughput. It can be challenging to achieve consistent results with all capillaries. 

If a robust column is required, Affinity Chromatography can afford the same analytical quality as IEC, and variants 
are not seen. 

Chemical methods have the advantage that tests can simply be performed using general chemistry analyzers. 
However, the two independent tests required may negatively impact the analytical quality. Variants are not 
detected and do not interfere in the measurement. 
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HB-100: Direct LIS transfer from beginning to end 
Zivak Technologies has developed state of the art Hemoglobin A1c and Variant Analyzer. This eliminates the 
errors from manual sample preparation steps. With HB-100 Hemoglobin A1c and Variant Analyzer, the low 
throughput in chromatography analysis will not be a problem for the laboratories any more. Zivak HB-100 system 
can inject from closed cap whole blood collection tubes. This eliminates the contamination risk from the opening 
tubes for the technician.

All sample preparation steps for analysis made by the unique modules of HB-100 Analyzer. The 
processes listed below can be done by robotic arms with these unique modules;

•   Rotational Barcode reading from whole blood tube
•   Sample inversion for homogenization
•   Sample transfer from whole blood tube 
•   Dilution and Hemolysis
•   Injection and data acqusition
    System is not required any human intervention during all steps. 

Zivak HB-100 system inverts the whole blood sample tubes for homogenisation before the sample preparation if 
needed. The system automatically generates sample sequence by reading barcode from primary sample 
collection tube which barcoded by hospital LIS system.  Due to rotational barcode reading which followed by 
automated sample preparation, the system is independent from placing order or position of barcode of the 
samples in sample tray. PLACE YOUR SAMPLES AS YOU GET without align the barcodes.  There is no 
possible sample mismatch from the transfer of the samples from primary sample tube to standart chromatograpy 
vials or well plates. Therefore, there is no possibility to mismatch of the sample identity and results which directly 
transferred to the LIS system of the laboratory by the

AutoMass HB-100 Software.  
AutoMass HB-100 Software Properties

•   User-friendly graphical interface for easy interaction
•   Fast, automated data processing and automatic peak detection
•   Allows user to create, edit and print custom designed reports
•   Automatic LIS transfer of processed results
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HB-100: HbA1c  Chromatogram 
Sample Chromatogram

HB-100: Hb-Variants  Chromatogram
Sample Chromatogram
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HB-100: SPECIFICATIONS 
TECHNICAL SPECIFICATIONS

GENERAL
Power Requirements: 
 - Operating Voltage: 220-230V AC
 - Operating Frequency: 50 – 60 Hz 
 - Operating Current: 5.4A Max
Dimensions(W x D x H):  767mm x 713mm x 757mm
Working Temperature: 10 – 40 oC
Storage Temperature: -20 – 70 oC
Humidity: %30 – 80 RH
Sound Level: < 60dB @1m

SAMPLING & INJECTION
Sample Capacity: 110 (2 mL VacuTube) samples  
with continuous loading
Loop Volume: 20 uL 
Analysis time: HbA1c 1,5 Min. Variant 6,5 Min.
Syringe volume: Standart sizes 50 uL, 10 mL 

Wash Solvent: External wash solvent bottle.

Switching Time of Valves: Less than 1 second
Column Oven: 35 °C Constant
Valves: 1x6 Port Injection Valve

Barcode Reader & Shaker: Barcode reading with 
rotational chamber which allows to read barcode 
anywhere on the tube. This module also has a
optional shaker module for shaking blood tubes. 

ANALYTICAL PERFORMANCE
Injection Mode: Full-Loop
Injection Reproducibility: Full loop injection < 
%0.3RSD
Carry Over:  - Less than %0.05 while standard wash
                     - Less than %0.01 while extra wash

PROGRAMMING
User Interface: Automass Chromatography 
Software V2 
Injection Mode: Full-Loop
Injection volume: 20 uL
Wash: Needle wash
 - Wash inside and outside of the needle
 - Wash between injections
 - Wash between vials

COMMUNICATION
CIB to PC communication with CAT5 ethernet cable

PUMPS
2 x HPLC Pumps
Flow Rates: 0.001 - 5.0 mL/min
Pressure: 6000 psi
Pressure Accuracy:  ± 2 % of full scale pressure
Pressure Zero Offset: ± 2psi

above, with 80:20 Water/IPA @ 1000psi
Flow Precision: 0.5% RSD
Working Temperature: 10 - 30 °C
Humidity: %20 - 90 RH
Degasser: Degasser module for eliminating air 
bubbles inside the mobile phase 

DETECTOR
Special Detector with for HbA1c and Variant Analysis
Cell Length: 10 mm
Working Temperature: 20 – 30 oC
Fixed Wavelength: 415 nm

Emergency Sample Tray: 1 chamber for emergency
sample and 2 chambers for calibrator&control samples
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