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Instructions for Use of Albumin (ALB) Kit (Bromocresol Green 

Method) 

 

Package Specification 

REF Reagent Systems 

01.09.00.04.EC.01 R  30 mL × 6 Zybio EXC200/220 

01.09.00.04.EC.03 R  60 mL × 2 
Hitachi 7180 

Zybio EXC400/420 

 

Intended Use 

In vitro test for the quantitative determination of albumin (ALB) concentration in 

human samples (serum). Clinically, it is mainly used as an aid to evaluation of liver 

function as well as nutritional assessment. 

 

Summary 

Albumin is a carbohydrate-free protein, which constitutes 55 - 65% of total plasma 

protein. It maintains plasma oncotic pressure, and is also involved in the transport 

and storage of a wide variety of ligands and is a source of endogenous amino acids. 

Albumin binds and solubilizes various compounds, e g. bilirubin, calcium and long-

chain fatty acids. Furthermore, albumin is capable of binding toxic heavy metal ions 

as well as numerous pharmaceuticals, which is the reason why lower albumin 

concentrations in blood have a significant effect on pharmacokinetics. 

Hyperalbuminemia is of little diagnostic significance except in the case of 

dehydration. Hypoalbuminemia occurs during many illnesses and is caused by 

several factors: compromised synthesis due either to liver disease or as a 

consequence of reduced protein uptake; elevated catabolism due to tissue damage 

(severe burns) or inflammation; malabsorption of amino acids (Crohn’s disease); 

proteinuria as a consequence of nephrotic syndrome; protein loss via the stool 

(neoplastic disease). In severe cases of hypoalbuminemia, the maximum albumin 

concentration of plasma is 2.5 g/dL (380 µmol/L). Due to the low osmotic pressure 

of the plasma, water permeates through blood capillaries into tissue (edema). The 

determination of albumin allows monitoring of a controlled patient dietary 

supplementation and serves also as an excellent test of liver function. 

 

Principle 

Albumin in serum binds to bromocresol green to form a blue-green complex at pH 

4.2, which has an absorption peak at the wavelength of 630 nm, and the change in 

color intensity is directly proportional to the albumin concentration. The albumin 

concentration in the serum can be obtained by comparing with that in calibrator 

treated in the same manner. 

 

Reagents Components and Concentration 

Components Main Constituents Concentration 

R 
Bromocresol Green 0.15 mmol/L 

Succinic Acid buffer 74.9 mmol/L 

The components in different batches are non-interchangeable. 

 

Storage and Validity 

1. The reagents should be stored at 2 - 8 ℃ and kept away from direct light and 

freezing. The unopened reagents are valid for 12 months. 

2. Once opened, the reagents are stable for 30 days at 2 - 8 ℃. For reagents not in 

use, the cap should be tightened to avoid contamination. 

3. The production date and expiration date are available on package insert. 

System Information 

Hitachi 7180, Zybio EXC400/420, Zybio EXC200/220 Chemistry Analyzer. Other 

models can be used after verification. 

 

Specimen Information 

Non-hemolytic serum is suitable for samples, which are stable at 2 - 8 ℃ for 14 

days. 

 

Warnings and Precautions 

1. For in vitro diagnostic use only. In case of contact, immediately flush the affected 

area with plenty of water. 

2. The dosage of reagents and samples can be appropriately increased or 

decreased according to various instruments, under the condition that the volume 

proportion of reagents and samples is invariable. 

3. The necessary precautions should be taken to use the reagents. The bottle cap 

should be tightened immediately after use to avoid contamination. 

4. When reagent becomes turbid or the blank absorbance > 0.500, the reagent is 

failed and should be discarded. 

5. All samples and reaction wastes should be treated as sources of infection. The 

waste liquid generated during the experiment and the used packaging materials 

shall be collected and disposed in accordance with relevant regulations. 

6. The same sample tested with reagents from different manufacturers may lead to 

different measured values. 

7. Warning: This product contains ingredients of human or animal origin. At present, 

there is no way to completely guarantee that it is free from infectious substances 

and may be contaminated during use. This product and samples shall be considered 

as potential sources of infection, and operators should take protective measures 

and comply with laboratory safety regulations. All waste shall be disposed of in 

accordance with local regulations. 

 

Test Process 

1. Parameters 

2. Operation 

Addition Blank Calibration Detection 

Sample (μL) / / 3 

Calibrator (μL) / 3 / 

Purified Water (μL) 3 / / 

Reagent (μL) 300 300 300 

Mix well, measure absorbance A after 2 min. 

3. Calibration 

Use Zybio Clinical Chemistry Multi-analyte Calibrator or Randox multi-analyte 

calibrator. Calibration cycle: Re-calibration is needed in case of replacement of the 

reagent batch, deviation of quality control, or the major repair and maintenance of 

equipment. 

4. Quality Control 

To ensure the reliability of the test results, quality control is required after each 

calibration, and the quality control value should be within the specified range. If it is 

out of the specified range, the user should check the measurement system and 

recalibrate it if necessary. It is recommended that users conduct regular quality 

Method 
End-Point 

Method 
Sample/Reagent 1/100 

Main Wavelength 630 nm Reaction Temperature 37 ℃ 

Sub Wavelength 700 nm Reaction Time 2 min 

Reaction Direction + 
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control according to their own needs to ensure the accuracy of the measurement 

system and the reliability of the test results. 

5. Calculation 

Linear calibration was used to draw the working curve. The concentration of albumin 

(ALB) in the sample can be calculated on the working curve based on its absorbance 

change value. 

 

Reference Intervals 

35.0~55.0 g/L 

This reference interval is determined based on 95% distribution interval obtained 

from 200 healthy human specimens without related diseases, and is for reference 

only. It is recommended that each laboratory establish its own reference range. 

 

Explanation of Results 

If the concentration of ALB in the sample exceeds 60.00 g/L, the reduction mode of 

the chemistry analyzer will be used, or the high concentration sample shall be diluted 

with normal saline, with its report result multiplied by the dilution factor. 

The professional is responsible for the review of the test result, which may be 

affected by the subject's age, sex, or weight. The test values within the critical range 

should be confirmed by remeasuring, if it is obviously beyond the reference value 

range or if it is still beyond the reference range after confirmation detection, the 

target concentration in the sample is considered to be abnormal. If the test result is 

inconsistent with or even contrary to the clinical situation, cause analysis should be 

performed correspondingly. 

 

Limitations 

1. The deviation of test results caused by interferents is less than 10% if the 

concentrations of the following interferents are at or below the given values: 

Substances Concentrations 

Vc 0.5 g/L 

Chyle 0.30% 

Bilirubin 342 µmol/L 

2. The test results of this product are only for clinical reference and cannot be used 

as the basis for diagnosis or exclusion of cases. The clinical diagnosis and treatment 

of patients should be combined with their symptoms/signs, medical history, other 

laboratory tests and treatment response. For achieve diagnostic purposes, the test 

results should be combined with clinical tests, medical history and other test results. 

 

Performance Characteristics 

1. The reagent blank absorbance ≤ 0.500. 

2. Analytical sensitivity: at the test concentration of 40.0 g/L, the reagent absorbance 

change (ΔA) ≥ 0.50. 

3. Accuracy: relative deviation ≤ 6.0%. 

4. Precision: within-run CV ≤ 2.0%, between-run relative range ≤ 5.0%. 

5. Linear Range: 

[10.0, 60.0] g/L, the correlation coefficient (r) ≥ 0.990. 

[10.0, 20.0] g/L, the absolute deviation ≤ 4.0 g/L; 

(20.0, 60.0] g/L, the relative deviation ≤ 10%. 

 

Materials Required (but not provided) 

Chemistry analyzer, Zybio Clinical Chemistry Multi-analyte Calibrator or Randox 

multi-analyte calibrator, Control, General lab equipment and consumable. 

References 

[1] Guo J, Xie J, Zhao H. Design of method comparison study and bias estimation 

for albumin assays[J]. Chin J Lab Med, 2000, 23:343-345. 
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Instructions for Use of Alanine Aminotransferase (ALT) Kit

(Enzymatic Method)

Package Specification

REF Reagent Systems

01.09.00.05.EC.01
R1 30 mL × 3

R2 7.5 mL × 3
Zybio EXC200/220

01.09.00.05.EC.03
R1 48 mL × 2

R2 12 mL × 2

Hitachi 7180

Zybio EXC400/420

Intended Use

In vitro test for the quantitative determination of alanine aminotransferase activity

in human samples (serum or plasma). Clinically, it is mainly used as an aid to

diagnosis of hepatobiliary diseases.

Summary

The enzyme alanine aminotransferase (ALT) has been widely reported as present

in a variety of tissues. The major source of ALT is the liver, which has led to the

measurement of ALT activity for the diagnosis of hepatic diseases. Elevated serum

ALT is found in hepatitis, cirrhosis, obstructive jaundice, carcinoma of the liver,

and chronic alcohol abuse. ALT is only slightly elevated in patients who have an

uncomplicated myocardial infarction. Although both serum aspartate

aminotransferase (AST) and ALT become elevated whenever disease processes

affect liver cell integrity, ALT is the more liver-specific enzyme. Moreover,

elevations of ALT activity persist longer than elevations of AST activity. In patients

with vitamin B6 deficiency, serum aminotransferase activity maybe decreased.

The apparent reduction in aminotransferase activity may be related to decreased

pyridoxal phosphate, the prosthetic group for aminotransferases, resulting in an

increase in the ratio of apoenzyme to holoenzyme.

Principle

This kit uses the method recommended by the International Federation of Clinical

Chemistry (IFCC):

1. Alanine + α-Ketoglutaric Acid Pyruvic Acid + L-Glutamic Acid

2. Pyruvic Acid + NADH + H+ L-Lactic Acid + NAD+ + H2O

Oxidation of NADH to NAD+ causes a decrease in absorbance at 340 nm, which is

directly proportional to the ALT activity in the sample.

Reagents Components and Concentration

Components Main Constituents Concentration

R1

Trometamol (Tris) buffer 62 mmol/L

Nicotinamide adenine dinucleotide

(NADH)
0.4 mmol/L

R2

Trometamol (Tris) buffer 512 mmol/L

α-Ketoglutaric Acid 79.6 mmol/L

L-Alanine 898 mmol/L

Lactate Dehydrogenase (LDH) ≥8.5 kU/L

The components in different batches are non-interchangeable.

Storage and Validity

1. The reagents should be stored at 2 - 8 ℃ and kept away from direct light and

freezing. The unopened reagents are valid for 12 months.

2. Once opened, the reagents are stable for 4 weeks at 2 - 8 ℃. For reagents not

in use, the cap should be tightened to avoid contamination.

3. The production date and expiration date are available on package insert.

System Information

Hitachi 7180, Zybio EXC400/420, Zybio EXC200/220 Chemistry Analyzer. Other

models can be used after verification.

Specimen Information

Non-hemolytic serum or plasma is suitable for samples, which are stable for 3

days at 2 - 8 ℃. Avoid repeated freezing and thawing.

Warnings and Precautions

1. For in vitro diagnostic use only. In case of contact, immediately flush the

affected area with plenty of water.

2. The dosage of reagents and samples can be appropriately increased or

decreased according to various instruments, under the condition that the volume

proportion of reagents and samples is invariable.

3. The necessary precautions should be taken to use the reagents. The bottle cap

should be tightened immediately after use to avoid contamination.

4. When reagent becomes turbid or the blank absorbance < 1.000, the reagent is

failed and should be discarded.

5. All samples and reaction wastes should be treated as sources of infection. The

waste liquid generated during the experiment and the used packaging materials

shall be collected and disposed in accordance with relevant regulations.

6. The same sample tested with reagents from different manufacturers may lead to

different measured values.

7. Warning: This product contains ingredients of human or animal origin. At

present, there is no way to completely guarantee that it is free from infectious

substances and may be contaminated during use. This product and samples shall

be considered as potential sources of infection, and operators should take

protective measures and comply with laboratory safety regulations. All waste shall

be disposed of in accordance with local regulations.

Test Process

1. Parameters

2. Operation

Addition Blank Calibration Detection

Sample (μL) / / 12

Calibrator (μL) / 12 /

Purified Water (μL) 12 / /

Reagent 1 (μL) 200 200 200

Mix well, incubate at 37 ℃ for 5 min

Reagent 2 (μL) 60 60 60

Mix well, after 2 min, accurately measure the absorbance change rate

ΔA/min within 3 min.

3. Calibration

Use Zybio Clinical Chemistry Multi-analyte Calibrator or Randox multi-analyte

calibrator. Calibration cycle: Re-calibration is needed in case of replacement of the

reagent batch, deviation of quality control, or the major repair and maintenance of

equipment.

Method
Rate

Method
Sample/Reagent 6/125

Main Wavelength 340 nm Reaction Temperature 37 ℃

Sub Wavelength 405 nm Reaction Time 10 min

Reaction Direction -

ALT

LDH
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4. Quality Control

To ensure the reliability of the test results, quality control is required after each

calibration, and the quality control value should be within the specified range. If it

is out of the specified range, the user should check the measurement system and

recalibrate it if necessary. It is recommended that users conduct regular quality

control according to their own needs to ensure the accuracy of the measurement

system and the reliability of the test results.

5. Calculation

Linear calibration was used to draw the working curve. The concentration of

alanine aminotransferase (ALT) in the sample can be calculated on the working

curve based on its absorbance change rate.

Reference Intervals

Male: 9~50 U/L

Female: 7~40 U/L

This reference interval is determined based on 95% distribution interval obtained

from 200 healthy males and 200 healthy females specimens without related

diseases, and is for reference only. It is recommended that each laboratory

establish its own reference range.

Explanation of Results

If the concentration of ALT in the sample exceeds 1000 U/L, the reduction mode of

the chemistry analyzer will be used, or the high concentration sample shall be

diluted with normal saline, with its report result multiplied by the dilution factor.

The professional is responsible for the review of the test result, which may be

affected by the subject's age, sex, or weight. The test values within the critical

range should be confirmed by remeasuring, if it is obviously beyond the reference

value range or if it is still beyond the reference range after confirmation detection,

the target concentration in the sample is considered to be abnormal. If the test

result is inconsistent with or even contrary to the clinical situation, cause analysis

should be performed correspondingly.

Limitations

1. The deviation of test results caused by interferents is less than 10% if the

concentrations of the following interferents are at or below the given values:

Substances Concentrations

Hemoglobin 5 g/L

Chyle 0.30%

Bilirubin 300 µmol/L

Triglyceride 11.3 mmol/L

2. The test results of this product are only for clinical reference and cannot be used

as the basis for diagnosis or exclusion of cases. The clinical diagnosis and

treatment of patients should be combined with their symptoms/signs, medical

history, other laboratory tests and treatment response. For achieve diagnostic

purposes, the test results should be combined with clinical tests, medical history

and other test results.

Performance Characteristics

1. The reagent blank absorbance ≥ 1.000; the reagent blank absorbance change

rate (ΔA/min) ≤ 0.004.

2. Analytical sensitivity: at the test concentration of 130 U/L, the reagent

absorbance change rate (ΔA/min) ≥ 0.01.

3. Accuracy: relative deviation ≤ 10%.

4. Precision: within-run CV ≤ 5%, between-run relative range ≤ 10%.

5. Linear Range:

[5, 1000] U/L, the correlation coefficient (r) ≥ 0.990.

[5, 40] U/L, the absolute deviation ≤ 4 U/L;

(40, 1000] U/L, the relative deviation ≤ 10%.

Materials Required (but not provided)

Chemistry analyzer, Zybio Clinical Chemistry Multi-analyte Calibrator or Randox

multi-analyte calibrator, Control, General lab equipment and consumable.

References

[1] Prati D, Taioli E, Zanella A, et al. Updated definitions of healthy ranges for

serum alanine aminotransferase levels[J]. Ann Intern Med, 2002, 137:1-10.
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Instructions for Use of Aspartate Aminotransferase (AST) Kit 

(Enzymatic Method) 

 

Package Specification 

REF Reagent Systems 

01.09.00.16.EC.01 
R1  30 mL × 3 

R2  7.5 mL × 3 
Zybio EXC200/220 

01.09.00.16.EC.02 
R1  48 mL × 2 

R2  12 mL × 2 

Hitachi 7180 

Zybio EXC400/420 

 

Intended Use 

In vitro test for the quantitative determination of aspartate aminotransferase activity 

in human samples (serum or plasma). Clinically, it is mainly used as an aid to 

diagnosis of viral hepatitis, obstructive jaundice, and myocardial infarction. 

 

Summary 

The enzyme aspartate aminotransferase (AST) is widely distributed in tissue, 

principally hepatic, cardiac, muscle, and kidney. Elevated serum levels are found in 

diseases involving these tissues. Hepatobiliary diseases, such as cirrhosis, 

metastatic carcinoma, and viral hepatitis also increase serum AST levels. Following 

myocardial infarction, serum AST is elevated and reaches a peak two days after 

onset. In patients undergoing renal dialysis or those with vitamin B6 deficiency, 

serum AST may be decreased. The apparent reduction in AST may be related to 

decreased pyridoxal phosphate, the prosthetic group for AST, resulting in an 

increase in the ratio of apoenzyme to holoenzyme. Two isoenzymes of AST have 

been detected, cytoplasmic and mitochondrial. Only the cytoplasmic isoenzyme 

occurs in normal serum, while the mitochondrial, together with the cytoplasmic 

isoenzyme, has been detected in the serum of patients with coronary and 

hepatobiliary disease. 

 

Principle 

This kit uses the method recommended by the International Federation of Clinical 

Chemistry (IFCC): 

1. Aspartic Acid + α-Ketoglutaric Acid        Oxaloacetic Acid + L-Glutamic Acid 

2. Oxaloacetic Acid + NADH + H+         L-Lactic Acid + NAD+ + H2O 

Oxidation of NADH to NAD+ causes a decrease in absorbance at 340 nm, which is 

directly proportional to the AST activity in the sample. 

 

Reagents Components and Concentration 

Components Main Constituents Concentration 

R1 

Trometamol (Tris) buffer 62 mmol/L 

Nicotinamide adenine dinucleotide 

(NADH) 
0.4 mmol/L 

R2 

Trometamol (Tris) buffer 439 mmol/L 

α-Ketoglutaric Acid 37.1 mmol/L 

L-Aspartic Acid >800 mmol/L 

Malate Dehydrogenase (MDH) >2.5 kU/L 

The components in different batches are non-interchangeable. 

 

Storage and Validity 

1. The reagents should be stored at 2 - 8 ℃ and kept away from direct light and 

freezing. The unopened reagents are valid for 12 months. 

2. Once opened, the reagents are stable for 4 weeks at 2 - 8 ℃. For reagents not 

in use, the cap should be tightened to avoid contamination. 

3. The production date and expiration date are available on package insert. 

 

System Information 

Hitachi 7180, Zybio EXC400/420, Zybio EXC200/220 Chemistry Analyzer. Other 

models can be used after verification. 

 

Specimen Information 

Non-hemolytic serum or plasma is suitable for samples, which are stable for 3 days 

at 2 - 8 ℃. Avoid repeated freezing and thawing. 

 

Warnings and Precautions 

1. For in vitro diagnostic use only. In case of contact, immediately flush the affected 

area with plenty of water. 

2. The dosage of reagents and samples can be appropriately increased or 

decreased according to various instruments, under the condition that the volume 

proportion of reagents and samples is invariable. 

3. The necessary precautions should be taken to use the reagents. The bottle cap 

should be tightened immediately after use to avoid contamination. 

4. When reagent becomes turbid or the blank absorbance < 1.000, the reagent is 

failed and should be discarded. 
5. All samples and reaction wastes should be treated as sources of infection. The 

waste liquid generated during the experiment and the used packaging materials 

shall be collected and disposed in accordance with relevant regulations. 

6. The same sample tested with reagents from different manufacturers may lead to 

different measured values. 

7. Warning: This product contains ingredients of human or animal origin. At present, 

there is no way to completely guarantee that it is free from infectious substances 

and may be contaminated during use. This product and samples shall be considered 

as potential sources of infection, and operators should take protective measures 

and comply with laboratory safety regulations. All waste shall be disposed of in 

accordance with local regulations. 

 

Test Process 

1. Parameters 

2. Operation 

Addition Blank Calibration Detection 

Sample (μL) / / 12 

Calibrator (μL) / 12 / 

Purified Water (μL) 12 / / 

Reagent 1 (μL) 200 200 200 

Mix well, incubate at 37 ℃ for 5 min 

Reagent 2 (μL) 50 50 50 

Mix well, after 2 min, measure the average absorbance change rate ΔA/min 

within 3 min. 

3. Calibration 

Use Zybio Clinical Chemistry Multi-analyte Calibrator or Randox multi-analyte 

calibrator. Calibration cycle: Re-calibration is needed in case of replacement of the 

reagent batch, deviation of quality control, or the major repair and maintenance of 

equipment. 

Method 
Rate 

Method 
Sample/Reagent 6/125 

Main Wavelength 340 nm Reaction Temperature 37 ℃ 

Sub Wavelength 405 nm Reaction Time 10 min 

Reaction Direction - 

AST 

MDH 
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4. Quality Control 

To ensure the reliability of the test results, quality control is required after each 

calibration, and the quality control value should be within the specified range. If it is 

out of the specified range, the user should check the measurement system and 

recalibrate it if necessary. It is recommended that users conduct regular quality 

control according to their own needs to ensure the accuracy of the measurement 

system and the reliability of the test results. 

5. Calculation 

Linear calibration was used to draw the working curve. The concentration of 

aspartate aminotransferase (AST) in the sample can be calculated on the working 

curve based on its absorbance change rate. 

 

Reference Intervals 

≤ 40 U/L 

This reference interval is determined based on 95% distribution interval obtained 

from 200 healthy human specimens without related diseases, and is for reference 

only. It is recommended that each laboratory establish its own reference range. 

 

Explanation of Results 

If the concentration of AST in the sample exceeds 1000 U/L, the reduction mode of 

the chemistry analyzer will be used, or the high concentration sample shall be diluted 

with normal saline, with its report result multiplied by the dilution factor. 

The professional is responsible for the review of the test result, which may be 

affected by the subject's age, sex, or weight. The test values within the critical range 

should be confirmed by remeasuring, if it is obviously beyond the reference value 

range or if it is still beyond the reference range after confirmation detection, the 

target concentration in the sample is considered to be abnormal. If the test result is 

inconsistent with or even contrary to the clinical situation, cause analysis should be 

performed correspondingly. 

 

Limitations 

1. The deviation of test results caused by interferents is less than 10% if the 

concentrations of the following interferents are at or below the given values: 

Substances Concentrations 

Chyle 0.30% 

Bilirubin 300 µmol/L 

2. The test results of this product are only for clinical reference and cannot be used 

as the basis for diagnosis or exclusion of cases. The clinical diagnosis and treatment 

of patients should be combined with their symptoms/signs, medical history, other 

laboratory tests and treatment response. For achieve diagnostic purposes, the test 

results should be combined with clinical tests, medical history and other test results. 

 

Performance Characteristics 

1. The reagent blank absorbance ≥ 1.000; the reagent blank absorbance change 

rate (ΔA/min) ≤ 0.004. 

2. Analytical sensitivity: at the test concentration of 130.0 U/L, the reagent 

absorbance change rate (ΔA/min) ≥ 0.01. 

3. Accuracy: relative deviation ≤ 10%. 

4. Precision: within-run CV ≤ 5%, between-run relative range ≤ 10%. 

5. Linear Range: 

[10, 1000] U/L, the correlation coefficient (r) ≥ 0.990. 

[10, 100] U/L, the absolute deviation ≤ 10 U/L; 

(100, 1000] U/L, the relative deviation ≤ 10%. 

Materials Required (but not provided) 

Chemistry analyzer, Zybio Clinical Chemistry Multi-analyte Calibrator or Randox 

multi-analyte calibrator, Control, General lab equipment and consumable. 

 

References 

[1] Abdalla D. Clinical chemistry: theory, analysis, correlations[J]. Revista Brasileira 

de Ciências Farmacêuticas, 2003, 39:348-349. 

[2] Tietz N. Fundamentals of clinical chemistry[M]. Saunders, 1987. 
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Instructions for Use of Calcium (Ca) Kit (Arsenazo III Method) 

 

Package Specification 

REF Reagent Systems 

01.09.0C.01.EC.01 R  30 mL × 6 Zybio EXC200/220 

01.09.0C.01.EC.02 R  60 mL × 2 
Hitachi 7180 

Zybio EXC400/420 

 

Intended Use 

In vitro test for the quantitative determination of calcium (Ca) concentration in human 

samples (serum or plasma). Clinically, it is mainly used as an aid to diagnosis of 

calcium metabolism disorders. 

 

Summary 

Calcium is the most abundant mineral element in the body with about 99% in the 

bones primarily as hydroxyapatite. The remaining calcium is distributed between the 

various tissues and the extracellular fluids where it performs a vital role for many life 

sustaining processes. Among the extra skeletal functions of calcium are involvement 

in blood coagulation, neuromuscular conduction, excitability of skeletal and cardiac 

muscle, enzyme activation, and the preservation of cell membrane integrity and 

permeability. Serum calcium levels and hence the body content are controlled by 

parathyroid hormone (PTH), calcitonin, and vitamin D. An imbalance in any of these 

modulators leads to alterations of the body and serum calcium levels. Increases in 

serum PTH or vitamin D are usually associated with hypercalcemia. Increased 

serum calcium levels may also be observed in multiple myeloma and other 

neoplastic diseases. Hypocalcemia may be observed e g. in hypoparathyroidism, 

nephrosis, and pancreatitis. 

 

Principle 

The Arsenazo III is combined with calcium ions, forming a purple-colored complex. 

The color of the complex is proportional to the concentration of calcium ion in the 

sample, which can be calculated by measuring the absorbance change at 660 nm. 

 

Reagents Components and Concentration 

Components Main Constituents Concentration 

R 

Arsenazo III 129 μmol/L 

MES Buffer 4.25 g/L 

Surfactant 0.2% (v/v) 

The components in different batches are non-interchangeable. 

 

Storage and Validity 

1. The reagents should be stored at 2 - 8 ℃ and kept away from direct light and 

freezing. The unopened reagents are valid for 12 months. 

2. Once opened, the reagents are stable for 4 weeks at 2 - 8 ℃. For reagents not 

in use, the cap should be tightened to avoid contamination. 

3. The production date and expiration date are available on package insert. 

 

System Information 

Hitachi 7180, Zybio EXC400/420, Zybio EXC200/220 Chemistry Analyzer. Other 

models can be used after verification. 

 

Specimen Information 

1. Fresh and nonhemolytic serum or plasma (heparin) is suitable for samples. 

2. Samples should be analyzed as soon as possible after collection, which can be 

stable for 2 days at 20 - 25 ℃, for 14 days at 2 - 8 ℃, and for 3 months at - 20 ℃. 

Repeated freezing and thawing should be avoided. 

 

Warnings and Precautions 

1. For in vitro diagnostic use only. In case of contact, immediately flush the affected 

area with plenty of water. 

2. The dosage of reagents and samples can be appropriately increased or 

decreased according to various instruments, under the condition that the volume 

proportion of reagents and samples is invariable. 

3. Strict measures shall be taken to avoid contamination since calcium ion is almost 

omnipresent. 

4. When reagent becomes turbid or the blank absorbance > 1.500, the reagent is 

failed and should be discarded. 

5. All samples and reaction wastes should be treated as sources of infection. The 

waste liquid generated during the experiment and the used packaging materials 

shall be collected and disposed in accordance with relevant regulations. 

6. Trace chelating agents (such as EDTA) present in the detergent can hinder the 

generation of chromogens. It is recommended to use disposable tubes and pipettes, 

etc. 

7. The same sample tested with reagents from different manufacturers may lead to 

different measured values. 

8. Warning: This product contains ingredients of human or animal origin. At present, 

there is no way to completely guarantee that it is free from infectious substances 

and may be contaminated during use. This product and samples shall be considered 

as potential sources of infection, and operators should take protective measures 

and comply with laboratory safety regulations. All waste shall be disposed of in 

accordance with local regulations. 

 

Test Process 

1. Parameters 

2. Operation 

Addition Blank Calibration Detection 

Sample (μL) / / 3 

Calibrator (μL) / 3 / 

Purified Water (μL) 3 / / 

Reagent (μL) 300 300 300 

Mix well, incubate at 37 ℃ for 2 min, then zero the system at 660 nm as 

blank and measure absorbance A. 

3. Calibration 

Use Zybio Clinical Chemistry Multi-analyte Calibrator or Randox multi-analyte 

calibrator. Calibration cycle: Re-calibration is needed in case of replacement of the 

reagent batch, deviation of quality control, or the major repair and maintenance of 

equipment. 

4. Quality Control 

To ensure the reliability of the test results, quality control is required after each 

calibration, and the quality control value should be within the specified range. If it is 

out of the specified range, the user should check the measurement system and 

recalibrate it if necessary. It is recommended that users conduct regular quality 

control according to their own needs to ensure the accuracy of the measurement 

system and the reliability of the test results. 

Method 
End-Point 

Method 
Sample/Reagent 1/100 

Main Wavelength 660 nm Reaction Temperature 37 ℃ 

Sub Wavelength 700 nm Reaction Direction + 
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5. Calculation 

Linear calibration was used to draw the working curve. The concentration of calcium 

ion (Ca) in the sample can be calculated on the working curve based on its 

absorbance change value. 

 

Reference Intervals 

Adults Serum: 2.10 - 2.60 mmol/L  

Children Serum: 2.50 - 3.00 mmol/L 

This reference interval is determined based on 95% distribution interval obtained 

from 210 healthy human specimens without related diseases per group, and is for 

reference only. It is recommended that each laboratory establish its own reference 

range. 

 

Explanation of Results 

If the concentration of Ca in the sample exceeds 4.00 mmol/L, the reduction mode 

of the chemistry analyzer will be used, or the high concentration sample shall be 

diluted with normal saline, with its report result multiplied by the dilution factor. 

The professional is responsible for the review of the test result, which may be 

affected by the subject's age, sex, or weight. The test values within the critical range 

should be confirmed by remeasuring, if it is obviously beyond the reference value 

range or if it is still beyond the reference range after confirmation detection, the 

target concentration in the sample is considered to be abnormal. If the test result is 

inconsistent with or even contrary to the clinical situation, cause analysis should be 

performed correspondingly. 

 

Limitations 

1. The deviation of test results caused by interferents is within ± 10% if the 

concentrations of the following interferents are at or below the given values: 

Substances Concentrations 

Bilirubin 280 µmol/L 

Mg2+ 3 mmol/L 

K+ 8 mmol/L 

Na+ 180 mmol/L 

2. The test results of this product are only for clinical reference and cannot be used 

as the basis for diagnosis or exclusion of cases. The clinical diagnosis and treatment 

of patients should be combined with their symptoms/signs, medical history, other 

laboratory tests and treatment response. For achieve diagnostic purposes, the test 

results should be combined with clinical tests, medical history and other test results. 

 

Performance Characteristics 

1. The reagent blank absorbance ≤ 1.500. 

2. Analytical sensitivity: at the test concentration of 2.50 mmol/L, the absorbance 

change (ΔA) ≥ 0.20. 

3. Accuracy: relative deviation ≤ 5%. 

4. Precision: within-run CV ≤ 3%, between-run relative range ≤ 5%. 

5. Linear range: 

[1.00, 4.00] mmol/L, the correlation coefficient (r) ≥ 0.990. 

Within the specified test range, the relative deviation ≤ 10%. 

 

Materials Required (but not provided) 

Chemistry analyzer, Zybio Clinical Chemistry Multi-analyte Calibrator or Randox 

multi-analyte calibrator, Control, General lab equipment and consumable. 

 

References 

[1] Massry S, Coburn J, Chapman L, et al. Role of serum Ca, parathyroid hormone, 

and NaCl infusion on renal Ca and Na clearances[J]. Am J Physiol, 1968, 214:1403-

1409. 
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Instructions for Use of Creatine Kinase (CK) Kit (Rate Method) 

 

Package Specification 

REF Reagent Systems 

01.09.04.03.EC.01 
R1  30 mL × 3 

R2  7.5 mL × 3 
Zybio EXC200/220 

01.09.04.03.EC.02 
R1  48 mL × 2 

R2  12 mL × 2 

Hitachi 7180 

Zybio EXC400/420 

 

Intended Use 

In vitro test for the quantitative determination of the catalytic activity concentration 

of creatine kinase (CK) in human samples (serum or plasma). Clinically, serum 

creatine kinase levels increased in certain tissue damage or diseases, such as 

myocardial infarction, muscular dystrophy, acute cerebrovascular accident, etc. 

 

Summary 

Creatine kinase (CK), also known as creatine phosphokinase. The contents of 

creatine kinase in skeletal muscle, myocardium, and smooth muscle were more, 

followed by brain tissue, and the contents in gastrointestinal tract, lung and kidney 

were less. CK is an important kinase that is directly related to intracellular energy 

transport, muscle contraction, and ATP regeneration. When the striated muscle of 

the human body is damaged and necrotic, creatine kinase is released into the blood 

and abnormally elevated during detection. However, the increase of creatine kinase 

lacks specificity. 

If it is combined with the increase of creatine kinase isoenzyme and troponin, it shall 

be judged that the myocardium is damaged. If abnormal elevation of myoglobin is 

also combined, it shall be judged that skeletal muscle injury occurs. 

 

Principle 

This kit uses rate method (improved based on the method recommended by IFCC) 

to determine the catalytic activity concentration of CK in samples. Creatine kinase 

(CK) catalyzes the conversion of phosphocreatine to creatine, while ADP is 

phosphorylated to ATP. Hexokinase (HK) catalyzes the reaction between ATP and 

glucose to generate glucose-6-phosphate. Glucose-6-phosphate dehydrogenase 

(G6PDH) catalyzes glucose-6-phosphate to generate 6-phosphogluconic acid, and 

simultaneously converts oxidative nicotinamide adenine dinucleotide phosphate 

(NADP+) into reduced nicotinamide adenine dinucleotide phosphate (NADPH), 

causing the increase of the absorbance. The rate of increase is directly proportional 

to the catalytic activity concentration of CK in the sample. By continuously monitor 

the absorbance change rate, the catalytic activity concentration of CK in the sample 

can be calculated from the calibration curve generated by the calibrator treated in 

the same manner. 

1. Phosphocreatine + ADP        Creatine + ATP 

2. ATP + Glucose        Glucose-6-phosphate + ADP 

3. Glucose-6-phosphate + NADP+           6-phosphogluconic acid + NADPH + 

H+
 

 

Reagents Components and Concentration 

Components Main Constituents Concentration 

R1 

D-Glucose 20-30 mmol/L 

Nicotinamide adenine dinucleotide 

phosphate oxidized form (NADP+) 
1.5-2.0 g/L 

Hexokinase 4-8 kU/L 

Imidazole buffer 100 mmol/L 

R2 

Glucose-6-phosphate dehydrogenase 

(G6PDH) 
12-16 kU/L 

Phosphocreatine 
80-120 

mmol/L 

Adenosine-5'-diphosphate (ADP) 

potassium salt 
7-9 mmol/L 

The components in different batches are non-interchangeable. 

 

Storage and Validity 

1. The reagents should be stored at 2 - 8 ℃ and kept away from freezing. The 

unopened reagents are valid for 18 months. 

2. Once opened, the reagents are stable for 30 days at 2 - 8 ℃. For reagents not in 

use, the cap should be tightened to avoid contamination. 

3. The production date and expiration date are available on package insert. 

 

System Information 

Hitachi 7180, Zybio EXC400/420, Zybio EXC200/220 Chemistry Analyzer. Other 

models can be used after verification. 

 

Specimen Information 

Serum or plasma (heparin for anticoagulation) is suitable for samples, which shall 

be separated in time after collection to avoid hemolysis. Samples containing EDTA, 

citrate, and chloride should not be used. Samples are stable for 1 day at 2 - 8 ℃ 

and 30 days at - 20 ℃. Avoid repeated freezing and thawing. 

 

Warnings and Precautions 

1. For in vitro diagnostic use only. In case of contact, immediately flush the affected 

area with plenty of water. 

2. The dosage of reagents and samples can be appropriately increased or 

decreased according to various instruments, under the condition that the volume 

proportion of reagents and samples is invariable. 

3. The necessary precautions should be taken to use the reagents. The bottle cap 

should be tightened immediately after use to avoid contamination. 

4. When the blank absorbance > 0.400, the reagent is failed and should be 

discarded. 

5. All samples and reaction wastes should be treated as sources of infection. The 

waste liquid generated during the experiment and the used packaging materials 

shall be collected and disposed in accordance with relevant regulations. 

6. The same sample tested with reagents from different manufacturers may lead to 

different measured values. 

7. Warning: This product contains ingredients of human or animal origin. At present, 

there is no way to completely guarantee that it is free from infectious substances 

and may be contaminated during use. This product and samples shall be considered 

as potential sources of infection, and operators should take protective measures 

and comply with laboratory safety regulations. All waste shall be disposed of in 

accordance with local regulations. 

 

Test Process 

1. Parameters 

Method 
Rate 

Method 
Sample/Reagent 1/25 

Main Wavelength 340 nm Reaction Temperature 37 ℃ 

Sub Wavelength 546 nm Reaction Time 10 min 

Reaction Direction + 

CK 

HK 

G6PDH 
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2. Operation 

Addition Blank Calibration Detection 

Sample (μL) / / 10 

Calibrator (μL) / 10 / 

Purified Water (μL) 10 / / 

Reagent 1 (μL) 200 200 200 

Mix well, incubate at 37 ℃ for 5 min 

Reagent 2 (μL) 50 50 50 

Mix well, after adding R2 for 45 s, continuously monitor the absorbance 

change within 4 min and 15 s, and calculate the absorbance change rate 

ΔA/min. 

3. Calibration 

Use Zybio Clinical Chemistry Multi-analyte Calibrator or Randox multi-analyte 

calibrator. Calibration cycle: Re-calibration is needed in case of replacement of the 

reagent batch, deviation of quality control, or the major repair and maintenance of 

equipment. 

4. Quality Control 

To ensure the reliability of the test results, quality control is required after each 

calibration, and the quality control value should be within the specified range. If it is 

out of the specified range, the user should check the measurement system and 

recalibrate it if necessary. It is recommended that users conduct regular quality 

control according to their own needs to ensure the accuracy of the measurement 

system and the reliability of the test results. 

5. Calculation 

Linear calibration was used to draw the working curve. The catalytic activity 

concentration of creatine kinase (CK) in the sample can be calculated on the working 

curve based on its absorbance change rate. 

 

Reference Intervals 

Male: 38~174 U/L               Female: 26~140 U/L 

This reference interval is determined based on 95% distribution interval obtained 

from 200 healthy human specimens without related diseases per group, and is for 

reference only. It is recommended that each laboratory establish its own reference 

range. 

 

Explanation of Results 

If the catalytic activity concentration of CK in the sample exceeds 1000 U/L, the 

reduction mode of the chemistry analyzer will be used, or the high concentration 

sample shall be diluted with normal saline, with its report result multiplied by the 

dilution factor. 

The professional is responsible for the review of the test result, which may be 

affected by the subject's age, sex, or weight. The test values within the critical range 

should be confirmed by remeasuring, if it is obviously beyond the reference value 

range or if it is still beyond the reference range after confirmation detection, the 

target concentration in the sample is considered to be abnormal. If the test result is 

inconsistent with or even contrary to the clinical situation, cause analysis should be 

performed correspondingly. 

 

Limitations 

1. The deviation of test results caused by interferents is ≤ 10% if the concentrations 

of the following interferents are at or below the given values: 

Substances Concentrations 

Vc 1.0 g/L 

Hemoglobin 5 g/L 

Bilirubin 342 µmol/L 

Triglyceride 10 mmol/L 

2. The test results of this product are only for clinical reference and cannot be used 

as the basis for diagnosis or exclusion of cases. The clinical diagnosis and treatment 

of patients should be combined with their symptoms/signs, medical history, other 

laboratory tests and treatment response. For achieve diagnostic purposes, the test 

results should be combined with clinical tests, medical history and other test results. 

 

Performance Characteristics 

1. The reagent blank absorbance ≤ 0.400; the reagent blank absorbance change 

rate (ΔA/min) ≤ 0.002. 

2. Analytical sensitivity: at the test catalytic activity concentration of 100 U/L, the 

reagent absorbance change rate (ΔA/min) > 0.002. 

3. Accuracy: relative deviation ≤ 10%. 

4. Precision: within-run CV ≤ 5%, between-run relative range ≤ 10%. 

5. Linear Range: 

[25, 1000] U/L, the correlation coefficient (r) ≥ 0.990. 

[25, 100) U/L, the absolute deviation ≤ 10 U/L; 

[100, 1000] U/L, the relative deviation ≤ 10%. 

 

Materials Required (but not provided) 

Chemistry analyzer, Zybio Clinical Chemistry Multi-analyte Calibrator or Randox 

multi-analyte calibrator, Control, General lab equipment and consumable. 

 

References 

 [1] Kitzenberg D, Colgan S, Glover L. Creatine kinase in ischemic and inflammatory 

disorders[J]. Clin Transl Med, 2016, 5:31. 
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Instructions for Use of Gamma-Glutamyl Transferase (GGT) 

Kit (Enzymatic Method) 

 

Package Specification 

REF Reagent Systems 

01.09.00.03.EC.01 
R1  30 mL × 3 

R2  7.5 mL × 3 
Zybio EXC200/220 

01.09.00.03.EC.02 
R1  48 mL × 2 

R2  12 mL × 2 

Hitachi 7180 

Zybio EXC400/420 

 

Intended Use 

In vitro test for the quantitative determination of the catalytic activity concentration 

of γ-glutamyl transferase in human samples (serum or plasma). Clinically, it is mainly 

used as an aid to diagnosis of hepatobiliary diseases. 

 

Summary 

γ-Glutamyl transferase is used in the diagnosis and monitoring of hepatobiliary 

diseases. Enzymatic activity of GGT is often the only parameter with increased 

values when testing for such diseases, and is one of the most sensitive indicators 

known. γ-Glutamyl transferase is also a sensitive screening test for occult 

alcoholism. Elevated GGT activities are found in the serum of patients requiring 

long-term medication with phenobarbital and phenytoin. In 1969, Szasz published 

the first kinetic procedure for GGT in serum using γ-glutamyl-p-nitroanilide as 

substrate and glycylglycine as acceptor. In order to circumvent the poor solubility of 

γ-glutamyl-p-nitroanilide, Persijn and van der Slik investigated various derivatives 

and found the water soluble substrate L-γ-glutamyl-3-carboxy-4-nitroanilide to be 

superior in terms of stability and solubility. The results correlate with those derived 

using the original substrate. In 2002, the International Federation of Clinical 

Chemistry (IFCC) recommended the standardized method for determining GGT 

including optimization of substrate concentrations, employment of NaOH, 

glycylglycine buffer and sample start. 

 

Principle 

The kit uses a modified version of the method recommended by the International 

Federation of Clinical Chemistry (IFCC): 

L-γ-Glutamyl-3-Carboxy-4-Nitroaniline + Glycylglycine         L-γ-Glutamyl 

Glycylglycine + 5-Amino-2-Nitrobenzoate 

This causes an increase in absorbance at 405 nm, which is directly proportional to 

the catalytic activity concentration of GGT in the sample. 

 

Reagents Components and Concentration 

Components Main Constituents Concentration 

R1 
Glycylglycine 127.8 mmol/L 

Trometamol (Tris) buffer 154.6 mmol /L 

R2 L-γ-Glutamyl-3-Carboxy-4-Nitroaniline 6 g/L 

The components in different batches are non-interchangeable. 

 

Storage and Validity 

1. The reagents should be stored at 2 - 8 ℃ and kept away from direct light and 

freezing. The unopened reagents are valid for 12 months. 

2. Once opened, the reagents are stable for 4 weeks at 2 - 8 ℃. For reagents not 

in use, the cap should be tightened to avoid contamination. 

3. The production date and expiration date are available on package insert. 

 

System Information 

Hitachi 7180, Zybio EXC400/420, Zybio EXC200/220 Chemistry Analyzer. Other 

models can be used after verification. 

 

Specimen Information 

Non-hemolytic serum or plasma (EDTA for anticoagulation) is suitable for samples. 

The γ-glutamyl transferase in samples is stable for 7 days at 2 - 8 ℃. 

 

Warnings and Precautions 

1. For in vitro diagnostic use only. In case of contact, immediately flush the affected 

area with plenty of water. 

2. The dosage of reagents and samples can be appropriately increased or 

decreased according to various instruments, under the condition that the volume 

proportion of reagents and samples is invariable. 

3. The necessary precautions should be taken to use the reagents. The bottle cap 

should be tightened immediately after use to avoid contamination. 

4. When reagent becomes turbid or the blank absorbance > 0.800, the reagent is 

failed and should be discarded. 

5. All samples and reaction wastes should be treated as sources of infection. The 

waste liquid generated during the experiment and the used packaging materials 

shall be collected and disposed in accordance with relevant regulations. 

6. Considering the reaction solution turbidity caused by heparin and inhibition of 

GGT by citrate, oxalate, and fluoride, plasma with these substances as 

anticoagulant is not suitable for GGT determination. 

7. The same sample tested with reagents from different manufacturers may lead to 

different measured values. 

8. Warning: This product contains ingredients of human or animal origin. At present, 

there is no way to completely guarantee that it is free from infectious substances 

and may be contaminated during use. This product and samples shall be considered 

as potential sources of infection, and operators should take protective measures 

and comply with laboratory safety regulations. All waste shall be disposed of in 

accordance with local regulations. 

 

Test Process 

1. Parameters 

2. Operation 

Addition Blank Calibration Detection 

Sample (μL) / / 25 

Calibrator (μL) / 25 / 

Purified Water (μL) 25 / / 

Reagent 1 (μL) 200 200 200 

Mix well, incubate at 37 ℃ for 3 ~ 5 min 

Reagent 2 (μL) 50 50 50 

After 1 min, continuously monitor the absorbance change within 2 min, and 

calculate the absorbance change rate ΔA/min. 

3. Calibration 

Use Zybio Clinical Chemistry Multi-analyte Calibrator or Randox multi-analyte 

calibrator. Calibration cycle: Re-calibration is needed in case of replacement of the 

reagent batch, deviation of quality control, or the major repair and maintenance of 

equipment. 

 

Method 
Rate 

Method 
Sample/Reagent 1/10 

Main Wavelength 405 nm Reaction Temperature 37 ℃ 

Sub Wavelength 505 nm Reaction Time 10 min 

Reaction Direction + 

GGT 
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4. Quality Control 

To ensure the reliability of the test results, quality control is required after each 

calibration, and the quality control value should be within the specified range. If it is 

out of the specified range, the user should check the measurement system and 

recalibrate it if necessary. It is recommended that users conduct regular quality 

control according to their own needs to ensure the accuracy of the measurement 

system and the reliability of the test results. 

5. Calculation 

Linear calibration was used to draw the working curve. The catalytic activity 

concentration of γ-glutamyl transferase (GGT) in the sample can be calculated on 

the working curve based on its absorbance change rate. 

 

Reference Intervals 

Male: 11 - 50 U/L      Female: 7 - 32 U/L 

This reference interval is determined based on 95% distribution interval obtained 

from 200 healthy human specimens without related diseases per group, and is for 

reference only. It is recommended that each laboratory establish its own reference 

range. 

 

Explanation of Results 

If the catalytic activity concentration of GGT in the sample exceeds 600 U/L, the 

reduction mode of the chemistry analyzer will be used, or the high concentration 

sample shall be diluted with normal saline, with its report result multiplied by the 

dilution factor. 

The professional is responsible for the review of the test result, which may be 

affected by the subject's age, sex, or weight. The test values within the critical range 

should be confirmed by remeasuring, if it is obviously beyond the reference value 

range or if it is still beyond the reference range after confirmation detection, the 

target concentration in the sample is considered to be abnormal. If the test result is 

inconsistent with or even contrary to the clinical situation, cause analysis should be 

performed correspondingly. 

 

Limitations 

1. The deviation of test results caused by interferents is less than 10% if the 

concentrations of the following interferents are at or below the given values: 

Substances Concentrations 

Hemoglobin 5 g/L 

Bilirubin 684 µmol/L 

Triglyceride 10 g/L 

2. The test results of this product are only for clinical reference and cannot be used 

as the basis for diagnosis or exclusion of cases. The clinical diagnosis and treatment 

of patients should be combined with their symptoms/signs, medical history, other 

laboratory tests and treatment response. For achieve diagnostic purposes, the test 

results should be combined with clinical tests, medical history and other test results. 

 

Performance Characteristics 

1. The reagent blank absorbance ≤ 0.800, the reagent blank absorbance change 

rate (ΔA/min) ≤ 0.005. 

2. Analytical sensitivity: at the test catalytic activity concentration of 50 U/L, the 

absorbance change rate (ΔA/min) ≥ 0.010. 

3. Accuracy: relative deviation ≤ 10%. 

4. Precision: within-run CV ≤ 5%, between-run relative range ≤ 10%. 

5. Linear range:  

[10, 600] U/L, the correlation coefficient (r) ≥ 0.990. 

[10, 50] U/L, the absolute deviation ≤ 5 U/L; 

(50, 600] U/L, the relative deviation ≤ 10%. 

 

Materials Required (but not provided) 

Chemistry analyzer, Zybio Clinical Chemistry Multi-analyte Calibrator or Randox 

multi-analyte calibrator, Control, General lab equipment and consumable. 

 

References 

[1] Szasz G. A kinetic photometric method for serum gamma-glutamyl 

transpeptidase[J]. Clin Chem, 1969, 15:124-136. 

[2] Schumann G, Bonora R, Ceriotti F, et al. IFCC primary reference procedures for 

the measurement of catalytic activity concentrations of enzymes at 37 degrees C. 

International Federation of Clinical Chemistry and Laboratory Medicine. Part 4. 

Reference procedure for the measurement of catalytic concentration of alanine 

aminotransferase[J]. Clin Chem Lab Med, 2002, 40:718-724. 
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Instructions for Use of High Density Lipoprotein Cholesterol 

(HDL-C) Kit (Enzymatic Method) 

 

Package Specification 

REF Reagent Systems 

01.09.02.03.EC.01 

R1  30 mL × 3 

R2  10 mL × 3 

Calibrator  1 Level × 1.0 mL × 1 

Control  2 Levels × 1.0 mL × 1 

Zybio EXC200/220 

01.09.02.03.EC.02 

R1  45 mL × 2 

R2  15 mL × 2 

Calibrator  1 Level × 1.0 mL × 1 

Control  2 Levels × 1.0 mL × 1 

Hitachi 7180 

Zybio EXC400/420 

 

Intended Use 

In vitro test for the quantitative determination of high density lipoprotein cholesterol 

(HDL-C) concentration in human samples (serum). Clinically, it is mainly used for 

diagnosing hypercholesterolemia, coronary heart disease, and atherosclerosis. 

 

Summary 

A high HDL-C protects against CHD, as HDL-C is responsible for removing 

cholesterol from the periphery to the liver for catabolism. In the United States, the 

average woman has an HDL-C of 55 mg/dL and the average man has an HDL-C of 

45 mg/dL. A 1-mg/dL increase in HDL-C has generally been associated with a 2% 

decrease in risk of CHD. The NCEP ATP III considers an HDL-C > 60 mg/dL as a 

negative risk factor, whereas HDL-C < 40 mg/dL is considered a positive risk factor 

for CHD. However, a study of postmenopausal women with CHD found that 20% 

had “protective” HDL-C of > 60 mg/dL. These women actually had fewer CHD risk 

factors than other women in the cohort. Because only 20% of women in the study 

had a high HDL-C vs 30% of women in the general population, this higher level of 

HDL-C did have some apparent role in CHD prevention. However, as an HDL-C of > 

60 mg/dL is the 85th percentile for men vs the 70th percentile in women, it seems 

probable that the level of HDL-C considered cardioprotective may need to be higher 

in women. An HDL-C of 70 mg/dL is the 85th percentile for women, and this may be 

a more appropriate designated “negative risk factor” than an HDL-C of 60 mg/dL in 

women. 

 

Principle 

The kit uses enzymatic method to determine the concentration of high density 

lipoprotein cholesterol (HDL-C) in samples. 

The non-HDL components of serum, such as chyle (CM), low-density lipoprotein 

(LDL) and very low-density lipoprotein (VLDL), are consumed by hydrolysis 

reactions under the action of enzymes such as cholesterol oxidase and peroxidase 

in reagent R1. High-density lipoprotein cholesterol was released under the action of 

denaturant in reagent R2, and HDL-C was detected by the following reactions. 

1. Cholesteryl Ester+ H2O                       Cholesterol + Fatty acid 

2. Cholesterol + O2                      Cholestenone + H2O2 

3. 2H2O2 + 4-AAP + TOOS              Quinonimine + 4H2O 

The production of quinonimine products causes an increase in absorbance at 546 

nm, which is directly proportional to the HDL-C concentration in the sample. The 

concentration of HDL-C in the sample shall be calculated by measuring the 

absorbance change at 546 nm and comparing with that in calibrator treated in the 

same manner. 

 

Reagents Components and Concentration 

Components Main Constituents Concentration 

R1 

Cholesterol Oxidase 0.8-1.2 kU /L 

4-Aminoantipyrine (4-AAP) 0.05-0.15 g/L 

Peroxidase 1.6-2.4 kU /L 

2-Morpholinoethane sulfonic Acid 

(MES) 
5.5-7.5 g/L 

R2 

Sodium 3-(N-ethyl-3-methylanilino)-

2-hydroxypropanesulfonate (TOOS) 
0.5-1.5 g/L 

Cholesterol Esterase 0.8-1.2 kU/L 

2-Morpholinoethane sulfonic Acid 

(MES) 
5.5-7.5 g/L 

Calibrator 
Bovine Serum 

Refer to the label for 

marked value of HDL-C 

concentration 

Sucrose 35 g/L 

Control 
Bovine Serum 

Refer to the label for 

marked value of HDL-C 

concentration 

Sucrose 35 g/L 

The components in different batches are non-interchangeable. 

The measurement system can be traceable to JCCRM 224-16. 

The target value of control has batch specificity. 

 

Storage and Validity 

1. The reagents should be stored at 2 - 8 ℃ and kept away from freezing. The 

unopened reagents are valid for 18 months. Summer transportation with attention 

to refrigeration. 

2. Once opened, the reagents are stable for 1 month at 2 - 8 ℃. For reagents not 

in use, the cap should be tightened to avoid contamination. 

3. To ensure accuracy, calibrator and control are stored at 2 - 8 ℃  after 

reconstitution and used only on the same day. 

4. The production date and expiration date are available on package insert. 

 

System Information 

Hitachi 7180, Zybio EXC400/420, Zybio EXC200/220 Chemistry Analyzer. Other 

models can be used after verification. 

 

Specimen Information 

Serum is suitable for samples, which shall be separated in time after collection to 

avoid hemolysis. Samples are stable for 6 days at 2 - 8 ℃ and 21 days at - 20 ℃. 

Avoid repeated freezing and thawing. 

 

Warnings and Precautions 

1. For in vitro diagnostic use only. In case of contact, immediately flush the affected 

area with plenty of water. 

2. The dosage of reagents and samples can be appropriately increased or 

decreased according to various instruments, under the condition that the volume 

proportion of reagents and samples is invariable. 

3. The necessary precautions should be taken to use the reagents. The bottle cap 

should be tightened immediately after use to avoid contamination. 

4. When reagent becomes turbid or the blank absorbance > 0.05, the reagent is 

failed and should be discarded. 

5. All samples and reaction wastes should be treated as sources of infection. The 

waste liquid generated during the experiment and the used packaging materials 

shall be collected and disposed in accordance with relevant regulations. 

6. Dedicated calibrator is recommended for use to ensure the accuracy of test 

values. 

7. The same sample tested with reagents from different manufacturers may lead to 

different measured values. 

8. Warning: This product contains ingredients of human or animal origin. At present, 

there is no way to completely guarantee that it is free from infectious substances 

and may be contaminated during use. This product and samples shall be considered 

as potential sources of infection, and operators should take protective measures 

and comply with laboratory safety regulations. All waste shall be disposed of in 

accordance with local regulations. 

 

Cholesterol Esterase 

Cholesterol Oxidase 

Peroxidase 
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Test Process 

1. Parameters 

2. Operation 

Addition Blank Calibration Detection 

Sample (μL) / / 3 

Calibrator (μL) / 3 / 

Purified Water (μL) 3 / / 

Reagent 1 (μL) 240 240 240 

Mix well, incubate at 37 ℃ for 5 min, and measure absorbance A1 

Reagent 2 (μL) 80 80 80 

Mix well, incubate at 37 ℃ for 5 min, and measure absorbance A2, calculate 

ΔA = A2 - A1. 

3. Calibration 

Use Zybio matched calibrator. Calibration cycle: Re-calibration is needed in case of 

replacement of the reagent batch, deviation of quality control, or the major repair 

and maintenance of equipment. 

Calibrator reconstitution: Reconstitution with the amount of purified water labeled on 

the bottle accurately absorbed, leave for 30 minutes, and mix well before use. 

4. Quality Control 

To ensure the reliability of the test results, quality control is required after each 

calibration, and the quality control value should be within the specified range. If it is 

out of the specified range, the user should check the measurement system and 

recalibrate it if necessary. It is recommended that users conduct regular quality 

control according to their own needs to ensure the accuracy of the measurement 

system and the reliability of the test results. 

Control reconstitution: Reconstitution with the amount of purified water labeled on 

the bottle accurately absorbed, leave for 30 minutes, and mix well before use. 

5. Calculation 

Linear calibration was used to draw the working curve. The concentration of high 

density lipoprotein cholesterol (HDL-C) in the sample can be calculated on the 

working curve based on its absorbance change value. 

 

Reference Intervals 

0.9~2.0 mmol/L 

This reference interval is determined based on 95% distribution interval obtained 

from 200 healthy human specimens without related diseases, and is for reference 

only. It is recommended that each laboratory establish its own reference range. 

 

Explanation of Results 

If the concentration of HDL-C in the sample exceeds 4.00 mmol/L, the reduction 

mode of the chemistry analyzer will be used, or the high concentration sample shall 

be diluted with normal saline, with its report result multiplied by the dilution factor. 

The professional is responsible for the review of the test result, which may be 

affected by the subject's age, sex, or weight. The test values within the critical range 

should be confirmed by remeasuring, if it is obviously beyond the reference value 

range or if it is still beyond the reference range after confirmation detection, the 

target concentration in the sample is considered to be abnormal. If the test result is 

inconsistent with or even contrary to the clinical situation, cause analysis should be 

performed correspondingly. 

 

Limitations 

1. The deviation of test results caused by interferents is ≤ 10% if the concentrations 

of the following interferents are at or below the given values: 

Substances Concentrations 

Hemoglobin 0.5 g/L 

Chyle 0.30% 

Bilirubin 300 µmol/L 

Intralipid 1000 mg/dL 

2. The test results of this product are only for clinical reference and cannot be used 

as the basis for diagnosis or exclusion of cases. The clinical diagnosis and treatment 

of patients should be combined with their symptoms/signs, medical history, other 

laboratory tests and treatment response. For achieve diagnostic purposes, the test 

results should be combined with clinical tests, medical history and other test results. 

 

Performance Characteristics 

1. The reagent blank absorbance ≤ 0.05. 

2. Analytical sensitivity: at the test concentration of 1.00 mmol/L, the reagent 

absorbance change (ΔA) ≥ 0.04. 

3. Accuracy: relative deviation ≤ 10%. 

4. Precision: within-run CV ≤ 4%, between-run relative range ≤ 10%. 

5. Linear Range: 

[0.20, 4.00] mmol/L, the correlation coefficient (r) ≥ 0.995. 

[0.20, 1.00) mmol/L, the absolute deviation ≤ 0.10 mmol/L; 

[1.00, 4.00] mmol/L, the relative deviation ≤ 10%. 

6. Calibrator accuracy: relative deviation ≤ 10%. 

7. Calibrator homogeneity: between-vial CV ≤ 10%. 

8. Control accuracy: test value is within the allowable range of the marked value. 

9. Control homogeneity: between-vial CV ≤ 10%. 

 

Materials Required (but not provided) 

Chemistry analyzer, General lab equipment and consumable. 

 

References 

[1] Gordon D, Probstfield J, Garrison R, et al. High-Density Lipoprotein Cholesterol 

and Cardiovascular Disease[J]. Am Heart Assoc, 1989, 79:8-15. 

[2] Warnick G, Nguyen R, Albers A. Comparison of improved precipitation methods 

for quantification of high density lipoprotein cholesterol[J]. Clin Chem, 1985, 31:217-

222. 

[3] Warnick G, Cheung M, Albers J. Comparison of current methods for high-density 

lipoprotein cholesterol quantitation[J]. Clin Chem, 1979, 25:596-604. 
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Instructions for Use of Lactate Dehydrogenase (LDH) Kit 

(Rate Method) 

 

Package Specification 

REF Reagent Systems 

01.09.04.06.EC.01 
R1  30 mL × 3 

R2  7.5 mL × 3 
Zybio EXC200/220 

01.09.04.06.EC.02 
R1  48 mL × 2 

R2  12 mL × 2 

Hitachi 7180 

Zybio EXC400/420 

 

Intended Use 

In vitro test for the quantitative determination of lactate dehydrogenase activity in 

human samples (serum). Clinically, it is mainly used as an aid to diagnosis of 

myocardial infarction and hepatopathy. 

 

Summary 

Lactate dehydrogenase is a kind of NAD-dependent kinase, which has three 

subunits, LDHA, LDHB and LDHC, and can constitute six tetrameric isoenzymes. 

Animal lactate dehydrogenase is a tetramer composed of 4 subunits, 5 LDH 

isozymes (LDH1-5) composed of common A and B subunits, and only one LDH 

isozyme (LDH-C4) composed of C subunit. Lactate dehydrogenase is a 

metalloprotein containing zinc ions, with a molecular weight of 135-140 kD. It is one 

of the important enzymes for anaerobic glycolysis and gluconeogenesis of sugars. 

It can catalyze the reduction and oxidation reaction between propionic acid and L-

lactic acid, and can also catalyze the related α-keto acid. LDH is widely present in 

human tissues, with the highest content in the kidney, followed by the myocardium 

and bony muscle. LDH in red blood cells is about 100 times higher than in normal 

serum. 

Lactate dehydrogenase is a key enzyme in microorganisms that catalyzes the 

production of benzolactic acid (also known as 2-hydroxy-3-phenylpropionic acid) 

from phenylpyruvate. Lactate dehydrogenase is a crucial oxidoreductase in the 

glycolytic pathway in organisms, which can reversibly catalyze the oxidation of 

lactate to pyruvate, and this catalytic reaction is the end product of anaerobic 

glycolysis. Lactate dehydrogenase is mainly found in animal tissues such as heart 

muscle, liver, kidney, skeletal muscle, or lung. Lactate dehydrogenase 

measurements are commonly used in the diagnosis of myocardial infarction, liver 

disease, and certain malignancies. 

 

Principle 

L-Lactic acid + NAD+          Pyruvic acid + NADH + H+ 

The activity of lactate dehydrogenase (LDH) in the sample can be detected by 

measuring the increase rate of the absorbance at 340 nm. 

 

Reagents Components and Concentration 

Components Main Constituents Concentration 

R1 
Lactate >6 mmol/L 

Trometamol (Tris) buffer 100 mmol/L 

R2 Nicotinamide adenine dinucleotide (NAD+) >12 mmol/L 

The components in different batches are non-interchangeable. 

 

Storage and Validity 

1. The reagents should be stored at 2 - 8 ℃ and kept away from direct light and 

freezing. The unopened reagents are valid for 12 months. 

2. Once opened, the reagents are stable for 30 days at 2 - 8 ℃. For reagents not in 

use, the cap should be tightened to avoid contamination. 

3. The production date and expiration date are available on package insert. 

 

System Information 

Hitachi 7180, Zybio EXC400/420, Zybio EXC200/220 Chemistry Analyzer. Other 

models can be used after verification. 

 

Specimen Information 

Serum is suitable for samples, which are stable for 3 days at 2 - 8 ℃ and for 30 

days at - 20 ℃. Avoid hemolysis and repeated freezing and thawing. 

 

Warnings and Precautions 

1. For in vitro diagnostic use only. In case of contact, immediately flush the affected 

area with plenty of water. 

2. The dosage of reagents and samples can be appropriately increased or 

decreased according to various instruments, under the condition that the volume 

proportion of reagents and samples is invariable. 

3. The necessary precautions should be taken to use the reagents. The bottle cap 

should be tightened immediately after use to avoid contamination. 

4. When reagent becomes turbid or the blank absorbance > 0.500, the reagent is 

failed and should be discarded. 

5. All samples and reaction wastes should be treated as sources of infection. The 

waste liquid generated during the experiment and the used packaging materials 

shall be collected and disposed in accordance with relevant regulations. 

6. The same sample tested with reagents from different manufacturers may lead to 

different measured values. 

7. Warning: This product contains ingredients of human or animal origin. At present, 

there is no way to completely guarantee that it is free from infectious substances 

and may be contaminated during use. This product and samples shall be considered 

as potential sources of infection, and operators should take protective measures 

and comply with laboratory safety regulations. All waste shall be disposed of in 

accordance with local regulations. 

 

Test Process 

1. Parameters 

2. Operation 

Addition Blank Calibration Detection 

Sample (μL) / / 5 

Calibrator (μL) / 5 / 

Purified Water (μL) 5 / / 

Reagent 1 (μL) 200 200 200 

Mix well, incubate at 37 ℃ for 5 min 

Reagent 2 (μL) 50 50 50 

Mix well, after 2 min, measure the average absorbance change rate ΔA/min 

within 3 min. 

3. Calibration 

Use Zybio Clinical Chemistry Multi-analyte Calibrator or Randox multi-analyte 

calibrator. Calibration cycle: Re-calibration is needed in case of replacement of the 

reagent batch, deviation of quality control, or the major repair and maintenance of 

equipment. 

Method 
Rate 

Method 
Sample/Reagent 1/50 

Main Wavelength 340 nm Reaction Temperature 37 ℃ 

Sub Wavelength 405 nm Reaction Time 10 min 

Reaction Direction + 

LDH 
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4. Quality Control 

To ensure the reliability of the test results, quality control is required after each 

calibration, and the quality control value should be within the specified range. If it is 

out of the specified range, the user should check the measurement system and 

recalibrate it if necessary. It is recommended that users conduct regular quality 

control according to their own needs to ensure the accuracy of the measurement 

system and the reliability of the test results. 

5. Calculation 

Linear calibration was used to draw the working curve. The concentration of lactate 

dehydrogenase (LDH) in the sample can be calculated on the working curve based 

on its absorbance change rate. 

 

Reference Intervals 

105~245 U/L 

This reference interval is determined based on 95% distribution interval obtained 

from 200 healthy human specimens without related diseases, and is for reference 

only. It is recommended that each laboratory establish its own reference range. 

 

Explanation of Results 

If the concentration of LDH in the sample exceeds 800 U/L, the reduction mode of 

the chemistry analyzer will be used, or the high concentration sample shall be diluted 

with normal saline, with its report result multiplied by the dilution factor. 

The professional is responsible for the review of the test result, which may be 

affected by the subject's age, sex, or weight. The test values within the critical range 

should be confirmed by remeasuring, if it is obviously beyond the reference value 

range or if it is still beyond the reference range after confirmation detection, the 

target concentration in the sample is considered to be abnormal. If the test result is 

inconsistent with or even contrary to the clinical situation, cause analysis should be 

performed correspondingly. 

 

Limitations 

1. The deviation of test results caused by interferents is less than 10% if the 

concentrations of the following interferents are at or below the given values: 

Substances Concentrations 

Vc 0.5 g/L 

Chyle 0.30% 

Bilirubin 342 µmol/L 

2. The test results of this product are only for clinical reference and cannot be used 

as the basis for diagnosis or exclusion of cases. The clinical diagnosis and treatment 

of patients should be combined with their symptoms/signs, medical history, other 

laboratory tests and treatment response. For achieve diagnostic purposes, the test 

results should be combined with clinical tests, medical history and other test results. 

 

Performance Characteristics 

1. The reagent blank absorbance ≤ 0.500; the reagent blank absorbance change 

rate (ΔA/min) ≤ 0.002 A/min. 

2. Analytical sensitivity: at the test concentration of 200 U/L, the reagent absorbance 

change rate (ΔA/min) ≥ 0.005. 

3. Accuracy: relative deviation ≤ 10%. 

4. Precision: within-run CV ≤ 5%, between-run relative range ≤ 10%. 

5. Linear Range: 

[25, 800] U/L, the correlation coefficient (r) ≥ 0.990. 

[25, 100] U/L, the absolute deviation ≤ 10 U/L; 

(100, 800] U/L, the relative deviation ≤ 10%. 

Materials Required (but not provided) 

Chemistry analyzer, Zybio Clinical Chemistry Multi-analyte Calibrator or Randox 

multi-analyte calibrator, Control, General lab equipment and consumable. 

 

References 

[1] Eigentler T, Figl A, Krex D, et al. Number of metastases, serum lactate 

dehydrogenase level, and type of treatment are prognostic factors in patients with 

brain metastases of malignant melanoma[J]. Cancer, 2011, 117:1697-1703. 
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Instructions for Use of Urea (UREA) Kit (Urease-GLDH Method) 

 

Package Specification 

REF Reagent Systems 

01.09.01.06.EC.01 
R1  30 mL × 3 

R2  7.5 mL × 3 
Zybio EXC200/220 

01.09.01.06.EC.02 
R1  48 mL × 2 

R2  12 mL × 2 

Hitachi 7180 

Zybio EXC400/420 

 

Intended Use 

In vitro test for the quantitative determination of urea concentration in human 

samples (serum or plasma). Clinically, it is mainly used as one of the evaluation 

indicators of renal function. 

 

Summary 

Urea is the major end product of protein nitrogen metabolism. It is synthesized by 

the urea cycle in the liver from ammonia which is produced by amino acid 

deamination. Urea is excreted mostly by the kidneys but minimal amounts are also 

excreted in sweat and degraded in the intestines by bacterial action. Determination 

of blood urea nitrogen is the most widely used screening test for renal function. 

When used in conjunction with serum creatinine determinations it can aid in the 

differential diagnosis of the three types of azotemia: prerenal, renal and postrenal. 

Elevations in blood urea nitrogen concentration are seen in inadequate renal 

perfusion, shock, diminished blood volume (prerenal causes), chronic nephritis, 

nephrosclerosis, tubular necrosis, glomerular nephritis (renal causes) and urinary 

tract obstruction (postrenal causes). Transient elevations may also be seen during 

periods of high protein intake. Unpredictable levels occur with liver diseases. 

 

Principle 

1. Urea + H2O          2NH3 + CO2 

2. NH3 + α-Ketoglutaric Acid + NADH + H+         Glutamic Acid + NAD+ + H2O 

Oxidation of NADH to NAD+ causes a decrease in absorbance at 340 nm, which is 

directly proportional to the Urea concentration in the sample. 

 

Reagents Components and Concentration 

Components Main Constituents Concentration 

R1 

Trometamol (Tris) buffer 100 mmol/L 

Nicotinamide adenine dinucleotide 

(NADH) 
0.3 mmol/L 

R2 

α-Ketoglutaric Acid 10 mmol/L 

Urease 6.0 kU/L 

Glutamate dehydrogenase (GLDH) 2.0 kU/L 

The components in different batches are non-interchangeable. 

 

Storage and Validity 

1. The reagents should be stored at 2 - 8 ℃ and kept away from direct light and 

freezing. The unopened reagents are valid for 12 months. 

2. Once opened, the reagents are stable for 30 days at 2 - 8 ℃. For reagents not in 

use, the cap should be tightened to avoid contamination. 

3. The production date and expiration date are available on package insert. 

 

 

System Information 

Hitachi 7180, Zybio EXC400/420, Zybio EXC200/220 Chemistry Analyzer. Other 

models can be used after verification. 

 

Specimen Information 

Serum or plasma (heparin or EDTA anticoagulation) is suitable for samples, which 

are stable for 3 days at 2 - 8 ℃ and for 30 days at - 20 ℃. Avoid repeated freezing 

and thawing. 

 

Warnings and Precautions 

1. For in vitro diagnostic use only. In case of contact, immediately flush the affected 

area with plenty of water. 

2. The dosage of reagents and samples can be appropriately increased or 

decreased according to various instruments, under the condition that the volume 

proportion of reagents and samples is invariable. 

3. The necessary precautions should be taken to use the reagents. The bottle cap 

should be tightened immediately after use to avoid contamination. 

4. When reagent becomes turbid or the blank absorbance < 1.000, the reagent is 

failed and should be discarded. 

5. All samples and reaction wastes should be treated as sources of infection. The 

waste liquid generated during the experiment and the used packaging materials 

shall be collected and disposed in accordance with relevant regulations. 

6. The same sample tested with reagents from different manufacturers may lead to 

different measured values. 

7. Warning: This product contains ingredients of human or animal origin. At present, 

there is no way to completely guarantee that it is free from infectious substances 

and may be contaminated during use. This product and samples shall be considered 

as potential sources of infection, and operators should take protective measures 

and comply with laboratory safety regulations. All waste shall be disposed of in 

accordance with local regulations. 

 

Test Process 

1. Parameters 

2. Operation 

Addition Blank Calibration Detection 

Sample (μL) / / 3 

Calibrator (μL) / 3 / 

Purified Water (μL) 3 / / 

Reagent 1 (μL) 240 240 240 

Mix well, incubate at 37 ℃ for 5 min 

Reagent 2 (μL) 60 60 60 

Mix well, after 1 min, measure the absorbance change within 2 min, and 

calculate the absorbance change rate ΔA/ min. 

3. Calibration 

Use Zybio Clinical Chemistry Multi-analyte Calibrator or Randox multi-analyte 

calibrator. Calibration cycle: Re-calibration is needed in case of replacement of the 

reagent batch, deviation of quality control, or the major repair and maintenance of 

equipment. 

 

Method 
Rate 

Method 
Sample/Reagent 1/100 

Main Wavelength 340 nm Reaction Temperature 37 ℃ 

Sub Wavelength 405 nm Reaction Time 10 min 

Reaction Direction - 

Urease 

GLDH 
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4. Quality Control 

To ensure the reliability of the test results, quality control is required after each 

calibration, and the quality control value should be within the specified range. If it is 

out of the specified range, the user should check the measurement system and 

recalibrate it if necessary. It is recommended that users conduct regular quality 

control according to their own needs to ensure the accuracy of the measurement 

system and the reliability of the test results. 

5. Calculation 

Linear calibration was used to draw the working curve. The concentration of urea 

(UREA) in the sample can be calculated on the working curve based on its 

absorbance change rate. 

 

Reference Intervals 

1.7~8.3 mmol/L (10~50 mg/dL) 

This reference interval is determined based on 95% distribution interval obtained 

from 200 healthy human specimens without related diseases, and is for reference 

only. It is recommended that each laboratory establish its own reference range. 

 

Explanation of Results 

If the concentration of UREA in the sample exceeds 40.0 mmol/L, the reduction 

mode of the chemistry analyzer will be used, or the high concentration sample shall 

be diluted with normal saline, with its report result multiplied by the dilution factor. 

The professional is responsible for the review of the test result, which may be 

affected by the subject's age, sex, or weight. The test values within the critical range 

should be confirmed by remeasuring, if it is obviously beyond the reference value 

range or if it is still beyond the reference range after confirmation detection, the 

target concentration in the sample is considered to be abnormal. If the test result is 

inconsistent with or even contrary to the clinical situation, cause analysis should be 

performed correspondingly. 

 

Limitations 

1. The deviation of test results caused by interferents is less than 10% if the 

concentrations of the following interferents are at or below the given values: 

Substances Concentrations 

Vc 0.5 g/L 

Hemoglobin 5 g/L 

Chyle 0.30% 

Bilirubin 342 µmol/L 

2. The test results of this product are only for clinical reference and cannot be used 

as the basis for diagnosis or exclusion of cases. The clinical diagnosis and treatment 

of patients should be combined with their symptoms/signs, medical history, other 

laboratory tests and treatment response. For achieve diagnostic purposes, the test 

results should be combined with clinical tests, medical history and other test results. 

 

Performance Characteristics 

1. The reagent blank absorbance ≥ 1.000; the reagent blank absorbance change 

rate (ΔA/min) ≤ 0.04. 

2. Analytical sensitivity: at the test concentration of 7.5 mmol/L, the reagent 

absorbance change rate (ΔA/min) ≥ 0.008. 

3. Accuracy: relative deviation ≤ 10%. 

4. Precision: within-run CV ≤ 5%, between-run relative range ≤ 6%. 

5. Linear Range: 

[0.5, 40.0] mmol/L, the correlation coefficient (r) ≥ 0.990. 

[0.5, 5.0] mmol/L, the absolute deviation ≤ 0.5 mmol/L; 

(5.0, 40.0] mmol/L, the relative deviation ≤ 10%. 

Materials Required (but not provided) 

Chemistry analyzer, Zybio Clinical Chemistry Multi-analyte Calibrator or Randox 

multi-analyte calibrator, Control, General lab equipment and consumable. 
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