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Intended Use

Bio-Quant Direct Enzymatic Hemoglobin Alc (glycateeimoglobin
Alc; Alc; HbAlc) reagents are intended for usehim quantitative
determination of stable HbAlc in human whole blosaimples.
Measurement of hemoglobin Alc is a valuable indicdor long
term diabetic control. Fdn-vitro diagnostic use only.

Clinical Significance

Hemoglobin Alc is an important test recommendethieyAmerican
Diabetes Association (ADA) and its usefulness wlasified by the
United Kingdom Prospective Diabetes Study (UKPD®) Biabetes
Control and Clinical Trials (DCCT). Currently, thdébAlc test is
recommended for patients with diabetes every 2-8th®as part of
the patient Diabetes management program.

Glycohemoglobin is produced by non-enzymatic addiof glucose
to amino groups in hemoglobin. HBAlc refers to gl modified
hemoglobin A (HbA) specifically at N-terminal vatinresidues of
hemoglobin beta chains. HbAlc test used both asdex of mean
glycemia and as a measure of risk for the developroé diabetes
complications'®. Therefore, the HbAlc test is a good indicator of
glycemic control in the preceding 2-3 months.

Assay Principle

The Direct Enzymatic HbAlc test is an enzymaticagsi®# which
lysed whole blood samples are subjected to extenginotease
digestion with Bacillussp protease. This process releases amino
acids including glycated valines from the hemogtobita chains.
Glycated valines then serve as substrates for fapeecombinant
fructosyl valine oxidase (FVO) enzyme, producedEincoli. The
recombinant FVO specifically cleaves N-terminal ivas and
produces hydrogen peroxide. This, in turn, is mesbwsing a
horseradish peroxidase (POD) catalyzed reaction ansuitable
chromagen.

The HbAlc concentration is expressed directly ad®it by use of
a suitable calibration curve in which the calibratbave values for
each level in %HbAlc.

Reagent Preparation

For analyzers capable of handling 3-reagents, R1b, R2 are ready
to use. For analyzers capable of handling onlyazeats, Bio-Quant
HbAlc reagents Rla and R1lb should be mixed in arati8, and

allowed to sit at 2-8°C for overnight prior to usto prepare

sufficient R1ab mixture, pour the entire contertdRdb bottle into

R1a bottle. Mix gently by inversion.

Reagent Stability and Storage

Reagents are stable until their expiration datenngtered at 2-8°C.
Reconstituted R1ab thus prepared is stable foreksvevhen stored
at 2-8°CR1b and R2 reagents are light sensitive.

Materials Required but not Provided

1. HbAlc Calibrator set: Intended for use only witiredt
Enzymatic HbAlc Assay Reagents.

2. HbAlc calibrator set: Intended for use only withreai
Enzymatic HbAlc Assay reagent on the Cobas mira on
board lysis application.

3. Bi-level HbAlc controls: Whole blood homolysatesdan

stabilizers.

4. Direct Enzymatic HbAlc assay blank solution: Intetd
for use with Direct Enzymatic HbAlc Assay Reagenith

instruments that require a zero calibrator.

Reagent Composition

Reagent Reagent Size Concentration
Lysis Buffer 1x30mL
CHES, pH 8.7 100 mM
Triton-X-100 1%
SDS 0.45%
Redox Agents 0.5 mM
Reagent Rla 1x16.8 mL
MES pH 7.0 5mM
Proteases 4 KU/mL
Triton-X-100 0.5%
Redox Agents >10uM
Reagent R1b 1x7.2mL
MES pH 6.3 1mM
Redox Agent <3 mM
Reagent R2 1x10.0 mL
Tris pH 8.0 15 mM
FVO enzyme >10 U/mL]
POD 90 U/mL
Chromagen 0.8 mM

Specimen Collection and Handling

The assay is formulated for use with human whot®dlsamples.
Venous whole blood samples collected with EDTA@dgulant can
be used. It is recommend that samples be usedmthiveeks of
collection when stored refrigeratéd Prior to testing, whole blood
samples should be mixed by gentle inversion touspsnd settled
erythrocytes.

Note: Human specimens and all materials that are inacbnwith
samples should be handled and disposed accordirigctd and
national laws and as if such samples are capablgansmitting
infection.

Precautions

1) Reagent R1b and R2 are light-sensitive. Storedark place.

2) Specimens containing human sourced materials shbeld
handled as if potentially infectious using safe olabory
procedures, such as those outlined in Biosafety in
Microbiological and Biomedical Laboratories (HSSbkeation
Number [CDD] 93-8395).

3) As with any diagnostic procedure, results shouldniberpreted
considering all other test results and the clingaltus of the
patient.

4) Avoid Ingestion and contact with skin and eyes.

5) Do not use the reagents after the expiration ddieléd on the

outer box.
Assay Procedure

Whole Blood Bench Top Lysis Procedure

1) Dispense 250L of Lysis reagent in a suitable container such as
a sample cup or an eppendorf microfuge tube.
2) Prior to testing, whole blood samples should beeahizy gentle

inversion at least 5 times to resuspend settledhmgytes.
Accuracy of the assay will be affected if whole bl is not
thoroughly mixed prior to testing. Add 20 L of fully
resuspended whole blood sample. Mix gently withuaable
pipettor without creating foam and incubate at raemperature
(25°C) for 10 minutes to completely lyse the redddl cells.
Complete lysis is observed when the mixture becoaetear
dark red solution without any particulate mattercubate the
samples longer as needed to ensure complete hat®lys
preparation. The lysate, thus prepared, is readyse in the
Direct Fnzvmatic HbhA1e- aceav etence and ice <tahlmidhhotire



3) The calibrators and controls should be treatedthxas patient
samples and used per instruction on labeling.

4) Direct enzymatic HbAlc assay reagents are compo$eddox
balanced componentslixed reagent blank or water as blank
samples should not be used in this assdyor instruments that
require a zero calibrator, please order the blahkisn.

Assay Scheme for Analyzers

For analyzers capable of handling 3-reagents, elease the
following scheme as a guideline for analyzer appion. Note:
HbAlc is an end-point assay and the first readioigtpAl is right
before the addition of R2.

Rla: 112 pl. R1b 48 uL
Lysate: 25 pL R2: 70 uL

Pl |
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For analyzers capable of handling only 2-reageplsase premix
R1a and R1b as described in reagent preparatidiorsend use the
following scheme as a guideline for analyzer appion. Note:

HbAlc is an end-point assay and the first readioigtpAl is right

before the addition of reagent R2.

Rlah: 160 nL
Lysate: 25 nL R2: 70

.
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Calibration

The Bio-Quant Direct Enzymatic HbAlc assay requwegkly (168
hours) calibration. Place calibration series on #malyzer in the
order of lowest to highest. Enter calibrator lotegfic values
provided on the specification sheet.

Bio-Quant Direct Enzymatic HbAlc calibrator sets artended for
use with Hemoglobin Alc enzymatic assay reagenliscalibrator
vials are stable until their expiration date wheéored at 2 — 8 °C.
The calibrator set is in lyophilized form. The baditor set for the
Cobas Mira On-Board Lysis Application includes folevels of
calibrator material. Level O is in liquid form amelady to use, levels
1-3 are in lyophilized form. Reconstitute lyophdi contents per
instruction on labeling and mix gently. Let the Isizquilibrate at
room temperature for 30 minutes before use. Reitotest
calibrators are stable for 14 days when cappedlyigind stored at
2-8°C. The liquid form calibrator zero is stable fb4 days after
opening the vial when capped tightly and store2+22C.

Results

The HbAlc concentration is expressed directly asli8Alc by use

of a suitable calibration curve in which the caditors have values
for each level in %HbAlc. The values reported dignad with the

Diabetes Control and Clinical Trials (DCCT) systeaand hence
reported in the NGSformat. No calculation step is needed.

The International Federation of Clinical Chemis{lifCC) values

can be calculated by use of publish®d® conversion formula:
NGSP =[0.915 x (IFCC)] + 2.15

Reference Range

Non-diabetic individuals have HbAlc values in thage of 3 — 6 %
and controlled diabetic individuals have HbA1c eslun the 6 — 9 %
range®. Individuals with uncontrolled diabetes can haveAHic as

hioh as 20%. The American Diabetes Association (AD

glucose control equal to that achieved during ti@CD°. Based on
DCCT, ADA states HbAlc targets of <7%’. However, each
laboratory must establish its own normal rangehigirt country of
business taking into account sex, age and ethnicity

Quality Control

Bio-Quant Direct Enzymatic HbAlc control set can fogchased
separately. Users should follow the appropriateeffald state and
local guidelines concerning the running of extergahlity controls
and handling of bio-hazardous material.

To ensure adequate quality control, level 1 aneéll@vcontrols with
known values should be run as unknown samples.

Limitations

The linearity of the assay is up to 12% HbAlc. Saspvith
values above 12% should not be diluted and reteststead
the values should be reported as higher than 12%2%5).

The assay is formulated for use with human wholeodbl
samples in EDTA. Total hemoglobin in the samplesutdh be
in the range: 9-21 g/dL.

High HbF (>10%) may results in inaccurate HbAlaresl

Performance Characteristics
(Determined on Hitachi 917 chemistry analyzer)

Linearity
Bio-Quant HbAlc assay has a linear range from 4.02.0%.

Accuracy

The following HbAlc value data were obtained by panng
Bio-Quant Direct Enzymatic HbAlc assay to a legatharketed
HPLC method.

Whole blood application

n 44
Slope 1.0212
Intercept 0.0135

0.9874
5% - 13% HbAlc

Correlation coefficient
Range of values

Precision

Precision studies were conducted with the Bio-Quditect
enzymatic HbAlc assay reagents. Within-run andl tptacision
studies were done by testing 2 levels of samplesN@CLS EP-5

procedure. Precision data is summarized in thie taddow:
Level 1 Level 2
(%HbA1c) (%HbA1c)
Mean Value 5.7% 10.3%
Within run SD (Swr) 0.06 0.07
Within run CV% 1.0% 0.7%
Inter assay precision 0.10 0.18
Inter assay precision 1.8% 1.8%

Interference

The assay is not affected by the following intérfgrsubstances at
the indicated concentrations: ascorbic acid 12 mgiatal bilirubin
15mg/dL, bilirubin (conjugated) 13mg/dL, glucose 08thg/dL,
triglyceride 4000mg/dI, uric acid 30 mg/dL, urear@pdL.

Stable glycated hemoglobin serves as a substrateerfaymatic
reaction in the Bio-Quant Direct Enzymatic HbAlc sag
Acetylated, carbamylated and labile HbAlc doesautversely affect
the enzymatic reaction using in this assay. Varferhoglobin S, C
and E do not significantly interfere with Bio-Qudbirect Enzymatic
HbAlc assay.
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Synchron LX Parameters
Temperature: 37 °C

Use the following parameters with a calibrator.

For IFCC Value Calculation

Special Calculations

Calculation Name: +++
Sample Type: Serum
Formula: (¥ - 2.15)/0.915
Units: %

Precision: X.X

Factor: 1.00000

** Calibrator value entered by user
++ or +++ User defined test name
¥ HbAlc test name (DCCT/NGSP system)

** The above reagent parameter has not been falligated for this
analyzer. The parameters are based on Bio-Quambwlkdge of the
analyzer and Bio-Quant’s reagents should perforegadtely.

Modular P Parameters
Temperature: 37 °C

Use the following parameters with a calibrator.

No. Test Type Materials Needed but Not Provided:
* + Ser/Pl Open Channel Barsheet
Open Channel Reagent Barcodes
Assay/Time/Point [2PointEnd] [10] [16] [28] [ 0] [ 0]
Wave (2nd/Primary) [800]/ [700]
S. Vol (Normal) [25] [0.0] [0]
S. Vol (Decrease) [25] [0.0] [0O]
S. Vol (Increase) [25] [0.0] [0]
Diluent [Water] [ 0] Timing
Reagent R1 [1121 [ 0] [*] [ 0] TL Bottle size L
Reagent R2 [481[0][*¥][0] T2 Bottle size M
Reagent R3 [700[0][*][0] T3 Bottle size M
Reagent R4 [ OJ[01[*][0] T4
Abs. Limit [32000] [Increase]
Prozone Limit [0] [0] [Lower]
Cell Detergent [Detergent 1]
Twin Test Cancel
Calibration Type [Linear] [ 0]
Point [ 2] Span [ 2]
Weight [ 0]
Auto Calibration Time out Change Over
Blank [ 0] Lot [ ]
Span [ 0] Bottle [ ]
2point [168]
Full [ 0]
SD Limit [999]
Duplicate Limit [10%] [32000 Abs]
Sensitivity Limit [-99999] [99999]
S1Abs Limit [-32000]  [32000]
[Rauge |
Application Code [ * 1] Unit  [%]
Report Name [ ++ 1]
Data Mode [Active]
Control Interval [ * 1]
Instrument Factor (Y=aX+b) a=[1.0] b=[0.0]
Technical Limit [4] [16]
Repeat Limit [*1 [ *
Expected Value* Qualitative
[100]
(Male) ] 99999 99999 [Cancel]
[100]
Y] 99999 99999 (1) [o]
99999 99999 ®) [0]
[100]
(Female) vl 99999 99999 3) [o] -
[100]
[¥] 99999 99999 (@) [o] =+
99999 99999 (5) [o] .
(Default) [Male] Range3 (6) [0] -+
<Standard> (1) 2 3) @) (%) ©
Calib Code [# [ [o] 0 ro] [o]
Concentration [*.%] [*.*%] [o] [0] [0] [0]
Rack Position* [ [ [1 [ [1 [
Sample Volume [25] [25] [0] [ 0] [0] [0]
Diluted S.Vol [ 0.0] [ 0.0] [ 0.0] [ 0.0] [ 0.0] [ 0.0]
Diluent Volume [ 0.0] [ 0.0] [ 0.0] [ 0.0] [ 0.0] [ 0.0]

For IFCC Value Calculation

Calculated Tests

Name: [+++] Sample Type: [Serum]
Units: [%] Reported Name: [+++]
Formula: [(#-2.15)/0.915]

* User defined ** Calibrator value entered byruse
++ or +++ User defined test name
# HbAlc test name (DCCT/NGSP system)

** The above reagent parameter has not been falligated for this
analyzer. The parameters are based on Bio-Quamb\wlkdge of the

analyzer and Bio-Quant’s reagents should perforeyadtely.



Synchron CX Parameters
Temperature: 37 °C

Use the following parameters with a calibrator.

For IFCC Value Calculation

Special Calculations

Calculation Name: +++
Sample Type: Serum
Formula: (¥ - 2.15)/0.915
Units: %
Precision: X.X

Factor: 1.00000

Olympus AU 400/600/2700/5400 Parameters

Temperature: 37 °C

For analyzers capable of handling only 2-reagetits, HbAlc

reagents R1la and R1b should be mixed in a 7:3 24tibours prior
to use. To prepare sufficient R lab mixture, pdwe éntire contents
of R1b bottle into R1a bottle. Mix gently by invens. Reconstituted
R1ab thus prepared is stable for 4 weeks whendsairg-8°C.

R1b and R2 reagents are light sensitive.

Use the following parameters with a calibrator.

For IFCC Value Calculation

Calculated Test Name +++

** Calibrator value entered by user
++ or +++ User defined test name
¥ HbAlc test name (DCCT/NGSP system)

Test Name Constant
A # a: 2.15
B: [None] b: 0.915
C: [None] C:

D: [None] d:
E: [None]
Formula: (A-a)/b

* User defined ** Calibrator value entered by user
++ or +++ User defined test name

# HbAlc test name (DCCT/NGSP system)




Hitachi 917 Parameters
Temperature: 37 °C

Use the following parameters with a calibrator.

For IFCC Value Calculation

Calculated Tests

Name: [+++] Sample Type: [Ser/PI]
Units: [%)] Reported Name: [+++]
Formula: [(#-2.15)/0.915]

* User defined ** Calibrator value entered byruse
++ or +++ User defined test name
# HbAlc test name (DCCT/NGSP system)

Hitachi 717 Parameters
Temperature: 37 °C

For analyzers capable of handling only 2-reagetits, HbAlc

reagents R1la and R1b should be mixed in a 7:3 24tibours prior
to use. To prepare sufficient R lab mixture, pdwe éntire contents
of R1b bottle into R1a bottle. Mix gently by invens. Reconstituted
R1ab thus prepared is stable for 4 weeks whendsairg-8°C.

R1b and R2 reagents are light sensitive.

Use the following parameters with a calibrator.

For IFCC Value Calculation

Calculated Tests

Test: [+++4]
Expected Value:  [¥] - [¥]
Formula: [( [(#)] [-] [2.15] D] [1[0.915] [:]

* User defined ** Calibrator value entered byruse
++ or +++ User defined test name
# HbALlc test name (DCCT/NGSP system)

** The above reagent parameter has not been falliglated for this
analyzer. The parameters are based on Bio-Quamb'wlkdge of the
analyzer and Bio-Quant's reagents should perforeyadtely.



Hitachi 911 Parameters
Temperature: 37 °C

Use the following parameters with a calibrator.

For IFCC Value Calculation

Calculated Tests

Mode: [Calc.]
Test: [*][ 1 Unit: [%]

Sample Type: [Serum] Reported Name: [+++]
Formula: [(<#> -2.15)/0.915;]

Test Name: [+++]

* User defined ** Calibrator value entered byruse
++ or +++ User defined test name
# HbAlc test name (DCCT/NGSP system)

** The above reagent parameter has not been falligated for this
analyzer. The parameters are based on Bio-Quambwlkdge of the
analyzer and Bio-Quant's reagents should perforegadtely.

Abbot Aeroset Parameters
Temperature: 37 °C

For analyzers capable of handling only 2-reagetits, HbAlc

reagents R1la and R1b should be mixed in a 7:3 24tibours prior
to use. To prepare sufficient R lab mixture, pdwe éntire contents
of R1b bottle into R1a bottle. Mix gently by invens. Reconstituted
R1ab thus prepared is stable for 4 weeks whendsairg-8°C.

R1b and R2 reagents are light sensitive.

Use the following parameters with a calibrator afahk solution.

For IFCC Value Calculation

* User defined ** Calibrator value entered byruse
++ or +++ User defined test name
# HbAlc test name (DCCT/NGSP system)

** The above reagent parameter has not been falliglated for this
analyzer. The parameters are based o-Quant’s knowledge of th



Direct Enzymatic HbAlc Assay Manual Procedure on U\Spectrophotometer

Direct HbAlc Assay Reagents

1. Lysis Buffer

2. Rla

3. Rlb

4. R2
Calibrators

1. Direct HbAlc Calibrator 1
2. Direct HbAlc Calibrator 2

Controls
1. HbAlc Control Level 1

2. HbAlc Control Level 2

Specimens

EDTA Whole Blood Samples

Lysate Preparation

1. Letall calibrators and controls equilibrate atmotemperature for 30 minutes before first use a#eonstitution.

2. Before pipetting a calibrator, control, or specimenix it well by gentle inversion.

3. Pipet 250ul of Lysis buffer in a clean glass tuben pipet 20 pl of calibrator, control or specimBimse the contents of the pipet into
the Lysis Buffer by gentle repeat pipetting. Mixaysate by vortex.

4. Incubate at room temperature for 10 min and startual assay on UV spectrophotometer.

Assay Procedure

Add 112 pl of R1a and 48 pl of R1b to microcuvettel mix well by repeat pipetting.
Add 25 pl of lysate of a calibrator, control, oespmen and mix well by repeat pipetting.
Put the microcuvette into spectrophotometer witf 87incubation temperature. Blank spec at 700nm stad recording data
immediately.
Allow to equilibrate to 37°C over 300 seconds. Réd@D1 (700 nm) at 280 seconds.
At 300 seconds, add 70ul of R2 and mix well by eggepetting. Keep incubation at 37°C for anotH&d $econds.
Record OD2 (700nm) at 480 seconds.
Rinse the cuvette with D.I. water and repeat sieyfisfor all calibrators, controls, and specimens.
Calculate reaction activity A
A =0D2 (700 nm) — OD1 (700nm) x 185/255
9. Plot calibration curve (CalibratorA vs. Calibrator % HbAlc value).
10. Obtain control and specimen %HbA1c values fromciidéoration curve.
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Results

Calibration Data
Calibrator HbAlc Reaction Activity
(%) (A
Calibrator 1 *
Calibrator 2 *

* Lot Specific Values

Obtained Control and Specimen Data
Test No. Specimen A Obtained % HbAlc
Calculated

Bio-Quant Control 1
Bio-Quant Control 2
Specimen 1
Specimen 2
Specimen 3
Specimen 4
Specimen 5
Specimen 6

O~NO U WN P

Direct Enzymatic HbAlc Assay Manual Procedure on Bpectrophotometer has not been fully validateche Pprocedure is based on
Bio-Quant’'s knowledge of the Direct Enzymatic HbAAssay, and should perform adequately. However, stoauld use the procedure as
guideline in conjunction with your Quality Cont®togram for validation.



