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Intended Use

This reagent is intended for the quantitative determination of fructosamine in
human serum using the Mindray BS-200 analyzer. For in vitro diagnostic use
only.

Clinical Significance

The determination of fructosamine is most commonly performed for the
evaluation of glycemic control in diabetes. Fructosamine values provide an
indication of glucose levels over the preceding 2-3 weeks. A higher
fructosamine value indicates poorer glycemic control.!2

Test Summary

Glycated proteins are formed by a non-enzymatic reaction between glucose
and protein in which unstable Schiff bases are formed, followed by an
Amadori conversion to form stable ketoamines.® These glycated proteins
include glycohemoglobin, glycoalbumin and glycated total protein.
Fructosamine is a term that has come into acceptance and refers to both
glycoalbumin and glycated total protein.# As the average life span of these
proteins is about 2-3 weeks, the level of fructosamine provides a reflection of
the average glucose concentration over that time.

Fructosamine and glycohemoglobin are both used to monitor diabetic
control. However, each assay provides information for a specific time frame
that is related to the analyte being measured. Since the life span of
hemoglobin is closer to 6-8 weeks, glycohemoglobin measurements reflect
the average glucose concentration over this longer period of time.5
Therefore, in comparison to glycohemoglobin determinations, fructosamine
provides an index of intermediate-term diabetic control as opposed to the
longer term for glycohemoglobin. Also, because of the shorter life span of
the glycated albumin and total proteins, fructosamine measurements are
more sensitive to changes in diabetic control. This provides a means to alert
the physician to improvement, or deterioration in control much earlier than
glycohemoglobin determinations.®

There have been several methods developed for the determination of
fructosamine. These methods include phenylhydrazine, furosine, affinity
chromatography and several colorimetric procedures.” A procedure using
furosine and HPLC is accepted as the reference method however, a
colorimetric procedure using nitroblue tetrazolium (NBT) has gained
popularity due to its speed, reproducibility and ease of automation.® The
reagent presented here is a modification of the commonly used NBT method.

Principle

The fructosamine reagent set is based on the ability of ketoamines to reduce
NBT to a formazan dye under alkaline conditions. The rate of formazan
formation, measured at 550 nm, is directly proportional to the fructosamine
concentration.

Reagents
Fructosamine Buffer:
azide 0.1%.
Fructosamine Reagent: Nitroblue tetrazolium (NBT) 0.57mM, surfactant,
non-reactive stabilizers and fillers.

Fructosamine Calibrator: ~ Pooled human serum containing buffers,
stabilizers and fillers.

Carbonate buffer 100mM, pH 10.35 + 0.1, sodium

Reagent Preparation

Reconstitute the Fructosamine Reagent with the amount of Fructosamine
Buffer specified on the vial label. Swirl gently to dissolve.

The Fructosamine Calibrator is supplied as a liquid stable, serum based
product. Itis ready to use upon opening.

Reagent Storage and Stability

Unreconsitituted buffer, reagents and calibrators are stable until the
expiration date on the kit label when stored at 2-8°C.

2. Upon reconstitution, the reagent should be stored at 2-8°C for best results.

3. Reconstituted reagent is stable for 7 days if stored at room temperature (15-
25°C) or 30 days if stored refrigerated (2-8°C).

4.  After opening, calibrator is stable for 30 days stored at 2-8°C.

Precautions

1. For in vitro diagnostic use.

2. Do not use reagents past their expiration date stated on each reagent
container label.

3. Do not pipette by mouth. Avoid ingestion and contact with skin.

4. Reagents in this kit contain sodium azide (0.1%) as a preservative. Sodium
azide may form explosive compounds in metal drain lines. When disposing
of reagents through plumbing fixtures, flush with copious amounts of water.

5. All specimens, calibrators and controls should be handled as potentially
infectious, using safe laboratory procedures. (NCCLS M29-T2)°

6. Human serum was used in the manufacture of the calibrator. Each donor

unit was tested and found negative, or non-reactive for HbsAg, HCV and
HIV.

Specimen Collection and Storage

1. Human serum, separated from the cells as quickly as possible, is the
specimen of choice.

2. Collect specimens per NCCLS document H4-A3.10

3. Avoid hemolysis or contamination of the sample with hemoglobin as glycated
hemoglobin will react in the same manner as fructosamine.

4. Serum specimens are stable for one week if stored at 2-8°C. Storage at -
20°C is not recommended. !

Interferences

1. Al interference studies were performed according to the procedures
recommended in NCCLS guideline No. EP7-P for interference testing in
clinical chemistry.2

2. Bilirubin to 20 mg/dl has been demonstrated to have a negligible effect
(<5%) on fructosamine results using this method.

3. Hemoglobin to 200 mg/dl has been demonstrated to have a negligible effect
(<5%) on fructosamine results using this method.

4. Glucose to 600 mg/dl has been demonstrated to have a negligible effect on
fructosamine results using this method.

5. See Young, et al for other interfering substances.?

Materials Provided

1. Fructosamine Buffer and Reagent.

2. Fructosamine Calibrator.

Materials Required But Not Provided

1. Mindray BS-200 Analyzer.

2. BS-200 Operation manual.

3. Fructosamine Controls, catalog number F7546-CTL.

BS-200 Test Parameters

Test: FRUCT R1: 180

No.: 016 R2: 0

Full Name: Fructosamine Sample Volume: 7
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Test Parameters (continued)

Standard No.: R1 Blank:
Reaction Type: Fixed-time Mixed Rgt. Blank:
Pri. Wave: 546nm Linearity Range: 10-77
Sec. Wave: 670nm Linearity Limit:
Direction: Increase Substrate Limit:
Reac. Time: 34138 Factor:
Compensate: Slope 1.0 Intercept: 0
Incuba. Time: 0 o Prozone check
Unit: mmollL ql: g2 93 g4
Precision: 0.1 PC: Abs:
Calibration Parameters
Rule: Two-point linear Calibrator1: Deionized Water
Sensitivity: Calibrator 2: Fruc. Std.
Replicates: 2 Calibrator 3:
Interval (day): Calibrator 4:
Difference Limit: Calibrator 5:
SD: Calibrator 6:
Blank Response:
Error Limit:
Coefficient: 0
Limitations

1. The procedure described is linear from 1.0 to 7.7 mmol/L. Samples
with values exceeding 7.7 mmol/L should be diluted 1:1 with saline, re-
assayed, and the result multiplied by two.

2. Hemoglobin greater than 200 mg/dl may give falsely elevated results.

Calculations
A = Absorbance

x Conc. of Calibrator = Fructosamine
in Sample

A2 Sample A1 Sample
A2 Calibrator - A Calibrator

Example: if A1 Sample = 0.100 and A2 Sample = 0.600,
A1 Calibrator = 0.100 and A2 Calibrator = 0.400,
and Concentration of Calibrator = 3.0 mmol/L then:

0.600-10.100 x 3.0 mmol/L = 5.0 mmol/L
0.400-0.100

Calibration

This assay requires the use of a fructosamine calibrator. The calibrator
included in the kit is recommended. The use of a fructosamine calibrator
from another source may produce inaccurate results. The procedure should
be calibrated according to the instrument manufacturer's calibration
instructions. If control results are found to be out of range, the procedure
should be recalibrated.

should be performed in conformance with local, state, and/or Federal regulations
or accreditation requirements.

Expected Values
1.61 - 2.68 mmol/L'
It is strongly recommended that each laboratory establish its own normal range.

Reagent Performance

Assay Range: 1.0-7.7 mmol/L

Correlation: Results obtained with this reagent on the Mindray BS-200 (y), in 40
samples, were compared with those obtained in the same samples and reagent on
a similar analyzer (x).The correlation coefficient was 0.986 and the regression
equation was y = 0.956x + 0.00.

Precision: Precision studies were performed using the Mindray BS-200 analyzer
following a modification of the guidelines which are contained in NCCLS document
EP5-T2.15

Within Day (n=20) Day to Day (n=20)*

Mean S.D. CV.% Mean S.D. CV.%
1.70 0.00 0.0 1.91 0.06 3.1
6.46 0.11 1.8 5.72 0.14 24

*Note: Day to Day precision does not reflect Mindray performance.

Sensitivity:  An investigation of the absorbance change per minute for ten
replicates of two samples, with known concentrations of fructosamine, indicated
that an absorbance change per minute of 0.042 was approximately equivalent to 1
mmol/L Fructosamine.
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Quality Control
Serum controls with known normal and abnormal fructosamine values should
be run routinely to monitor the validity of the reaction. These controls should
be run at least with every working shift in which fructosamine determinations
are performed. It is strongly recommended that each laboratory establish
their own frequency of control determination. Quality control requirements
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