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1.0 INTRODUCTION

Intended Use: The Quantitative Determination of Alpha-
Fetoprotein (AFP) Concentration in Human Serum by a
Microplate Enzyme Immunoassay, Colorimetric

2.0 SUMMARY AND EXPLANATION OF THE TEST

Alpha-Fetoprotein (AFP) is a glycoprotein with a molecular weight
of 70 kDA. AFP is normally produced during fetal development by
the hepatocytes, yolk sac and, to a lesser extent, the
gastrointestinal tract. Serum concentrations reach a peak level of
up to 10 mg/ml at twelve weeks of gestation.1 This peak level
gradually decreases to less than 25 ng/ml after one year of
postpartum. Thereafter, the levels reduce further to less than 10
ng/ml.

Elevated levels of AFP are found in patients with primary
heptatoma and yolk sac-derived germ tumors. AFP is the most
useful marker for the diagnosis and management of hepatocellular
carcinoma.” AFP is also elevated in pregnant women. Presence of
abnormally high AFP concentrations in pregnant women provides
a risk marker for Down syndrome.*

In this method, AFP calibrator, patient specimen or control is first
added to a streptavidin coated well. Biotinylated and enzyme
labeled monoclonal antibodies (directed against distinct and
different epitopes of AFP) are added and the reactants mixed.
Reaction between the various AFP antibodies and native AFP
forms a sandwich complex that binds with the streptavidin coated
to the well. After the completion of the required incubation period,
the enzyme-AFP antibody bound conjugate is separated from the
unbound enzyme-AFP conjugate by aspiration or decantation.
The activity of the enzyme present on the surface of the well is
quantitated by reaction with a suitable substrate to produce color.

The employment of several serum references of known alpha-
fetoprotein (AFP) levels permits the construction of a dose
response curve of activity and concentration. From comparison to
the dose response curve, an unknown specimen's activity can be
correlated with AFP concentration.

3.0 PRINCIPLE

Immunoenzymometric assay (TYPE 3):

The essential reagents required for an immunoenzymometric
assay include high affinity and specificity antibodies (enzyme and
immobilized), with different and distinct epitope recognition, in
excess, and native antigen. In this procedure, the immobilization
takes place during the assay at the surface of a microplate well
through the interaction of streptavidin coated on the well and
exogenously added biotinylated monoclonal anti-AFP antibody.

Upon mixing monoclonal biotinylated antibody, the enzyme-
labeled antibody and a serum containing the native antigen,
reaction results between the native antigen and the antibodies,
without competition or steric hindrance, to form a soluble

sandwich complex. The interaction is illustrated by the following
equation:
Ka

Enz Btn = Enz Btn
Ab + Agapp + ~ Ab(m) Ab - Agarp -~ Abgm)
k.

-a
B‘”Ab(m) = Biotinylated Monoclonal Antibody (Excess Quantity)
Agarp = Native Antigen (Variable Quantity)

E2Ab = Enzyme labeled Antibody (Excess Quantity)

E%Ab - Agarp - "Abm = Antigen-Antibodies Sandwich Complex
k, = Rate Constant of Association

k., = Rate Constant of Dissociation

Simultaneously, the complex is deposited to the well through the
high affinity reaction of streptavidin and biotinylated antibody. This
interaction is illustrated below:

EAD - Agaep - 2"Abm + Streptaviding . = Immobilized complex
Streptavidinc . = Streptavidin immobilized on well

Immobilized complex = sandwich complex bound to the well

After equilibrium is attained, the antibody-bound fraction is
separated from unbound antigen by decantation or aspiration.
The enzyme activity in the antibody-bound fraction is directly
proportional to the native antigen concentration. By utilizing
several different serum references of known antigen values, a
dose response curve can be generated from which the antigen
concentration of an unknown can be ascertained.

4.0 REAGENTS

Materials Provided:

A. AFP Calibrators — 1 ml/vial — Icons A-F
Six (6) vials of references AFP antigen at levels of 0 (A), 5 (B),
25 (C), 50 (D), 250 (E) and 500 (F)ng/ml. Store at 2-8°C. A
preservative has been added.

Note: The calibrators, human serum based, were calibrated using
a reference preparation, which was assayed against the WHO
1% IRP # 72/225.

B. AFP Enzyme Reagent — 13ml/vial — Icon @
One (1) vial containing enzyme labeled antibody, biotinylated
monoclonal mouse IgG in buffer, dye, and preservative. Store
at 2-8°C.

C. Streptavidin Coated Microplate — 96 wells — Icon U
One 96-well microplate coated with streptavidin and packaged
in an aluminum bag with a drying agent. Store at 2-8°C.

D. Wash Solution Concentrate — 20ml/vial — Icon
One (1) vial containing a surfactant in buffered saline. A
preservative has been added. Store at 2-8°C.

E. Substrate A — 7mlfvial — Icon S*
One (1) vial containing tetramethylbenzidine (TMB) in buffer.
Store at 2-8°C.

F. Substrate B — 7ml/vial — Icon S®
One (1) vial containing hydrogen peroxide (H,O,) in buffer.
Store at 2-8°C.

G. Stop Solution — 8ml/vial —Icon

One (1) vial containing a strong acid (1N HCI). Store at 2-8°C.
H. Product Instructions.

Note 1: Do not use reagents beyond the kit expiration date.

Note 2: Opened reagents are stable for sixty (60) days when
stored at 2-8°C. Kit and component stability are identified
on the label.

Note 3: Above reagents are for a single 96-well microplate.

4.1 Required But Not Provided:

1. Pipette(s) capable of delivering 0.025 & 0.050ml (25 & 50pl)
volumes with a precision of better than 1.5%.

2. Dispenser(s) for repetitive deliveries of 0.100 & 0.350ml (100 &
350pl) volumes with a precision of better than 1.5%.

3. Microplate washers or a squeeze bottle (optional).

. Microplate Reader with 450nm and 620nm wavelength

absorbance capability.

. Absorbent Paper for blotting the microplate wells.

. Plastic wrap or microplate cover for incubation steps.

. Vacuum aspirator (optional) for wash steps.

Timer.

. Quality control materials

N
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5.0 PRECAUTIONS

For In Vitro Diagnostic Use
Not for Internal or External Use in Humans or Animals

All products that contain human serum have been found to be
non-reactive for Hepatitis B Surface Antigen, HIV 1&2 and HCV
Antibodies by FDA licensed reagents. Since no known test can
offer complete assurance that infectious agents are absent, all
human serum products should be handled as potentially
hazardous and capable of transmitting disease. Good laboratory
procedures for handling blood products can be found in the
Center for Disease Control / National Institute of Health,
"Biosafety in Microbiological and Biomedical Laboratories," 2nd
Edition, 1988, HHS Publication No. (CDC) 88-8395.

Safe Disposal of kit components must be according to local
regulatory and statutory requirement.

6.0 SPECIMEN COLLECTION AND PREPARATION

The specimens shall be blood, serum in type and the usual
precautions in the collection of venipuncture samples should be
observed. For accurate comparison to established normal values,
a fasting morning serum sample should be obtained. The blood
should be collected in a plain redtop venipuncture tube without
additives or anti-coagulants. Allow the blood to clot. Centrifuge the
specimen to separate the serum from the cells.

In patients receiving therapy with high biotin doses (i.e.
>5mg/day), no sample should be taken until at least 8 hours
after the last biotin administration, preferably overnight to
ensure fasting sample.

Samples may be refrigerated at 2-8°C for a maximum period of
five (5) days. If the specimen(s) cannot be assayed within this
time, the sample(s) may be stored at temperatures of -20 °C for
up to 30 days. Avoid use of contaminated devices. Avoid
repetitive freezing and thawing. When assayed in duplicate,
0.050ml (50pl) of the specimen is required.

7.0 QUALITY CONTROL

Each laboratory should assay controls at levels in the low, normal
and elevated range for monitoring assay performance. These
controls should be treated as unknowns and values determined in
every test procedure performed. Quality control charts should be
maintained to follow the performance of the supplied reagents.
Pertinent statistical methods should be employed to ascertain
trends. Significant deviation from established performance can
indicate unnoticed change in experimental conditions or
degradation of kit reagents. Fresh reagents should be used to
determine the reason for the variations.

8.0 REAGENT PREPARATION

1. Wash Buffer
Dilute contents of wash concentrate to 1000ml with distilled or
deionized water in a suitable storage container. Store diluted
buffer at 2-30°C for up to 60 days.

2. Working Substrate Solution - Stable for one (1) year
Pour the contents of the amber vial labeled Solution ‘A’ into
the clear vial labeled Solution ‘B’. Place the yellow cap on the
clear vial for easy identification. Mix and label accordingly.
Store at 2 - 8°C.

Note 1: Do not use the working substrate if it looks blue.
Note 2: Do not use reagents that are contaminated or have
bacteria growth.

9.0 TEST PROCEDURE

Before proceeding with the assay, bring all reagents, serum
reference calibrators and controls to room temperature (20-27 <C).
**Test Procedure should be performed by a skilled individual
or trained professional**

1. Format the microplates’ wells for each serum reference
calibrator, control and patient specimen to be assayed in
duplicate. Replace any unused microwell strips back into
the aluminum bag, seal and store at 2-8°C.

2. Pipette 0.025ml (25ul) of the appropriate serum reference
calibrator, control or specimen into the assigned well.

3. Add 0.100ml (100pl) of the AFP Enzyme Reagent to each well.
It is very important to dispense all reagents close to the
bottom of the coated well.

4. Mix (See Note) the microplate for 20-30 seconds until

homogenous.

. Swirl the microplate gently for 20-30 seconds to mix and cover.

. Incubate 60 minutes at room temperature.

. Discard the contents of the microplate by decantation or
aspiration. If decanting, tap and blot the plate dry with
absorbent paper.

8. Add 0.350ml (350pl) of wash buffer (see Reagent Preparation
Section), decant (tap and blot) or aspirate. Repeat two (2)
additional times for a total of three (3) washes. An automatic
or manual plate washer can be used. Follow the
manufacturer’s instruction for proper usage. If a squeeze
bottle is employed, fill each well by depressing the
container (avoiding air bubbles) to dispense the wash.
Decant the wash and repeat two (2) additional times.

9. Add 0.100ml (100pl) of working substrate solution to all wells
(see Reagent Preparation Section). Always add reagents in
the same order to minimize reaction time differences
between wells.

DO NOT SHAKE THE PLATE AFTER SUBSTRATE ADDITION
10.Incubate at room temperature for fifteen (15) minutes.

11.Add 0.050ml (50pl) of stop solution to each well and mix gently
for 15-20 seconds. Always add reagents in the same order
to minimize reaction time differences between wells.

12.Read the absorbance in each well at 450nm (using a reference
wavelength of 620-630nm to minimize well imperfections) in a
microplate reader. The results should be read within thirty
(30) minutes of adding the stop solution.

~No o,

Note: Cycle (start and stop) mixing (4 cycles) for 5-8
seconds/cycle is more efficient than one continuous (20-
30 seconds) cycle to achieve homogeneity. A plate mixer
can be used to perform the mixing cycle.

10.0 CALCULATION OF RESULTS

A dose response curve is used to ascertain the concentration of

AFP in unknown specimens.

1. Record the absorbance obtained from the printout of the
microplate reader as outlined in Example 1.

2. Plot the absorbance for each duplicate serum reference versus
the corresponding AFP concentration in ng/ml on linear graph
paper (do not average the duplicates of the serum references
before plotting).

3. Draw the best-fit curve through the plotted points.

4. To determine the concentration of AFP for an unknown, locate
the average absorbance of the duplicates for each unknown
on the vertical axis of the graph, find the intersecting point on
the curve, and read the concentration (in ng/ml) from the
horizontal axis of the graph (the duplicates of the unknown
may be averaged as indicated). In the following example, the
average absorbance (0.420) intersects the dose response
curve at 33.2 ng/ml AFP concentration (See Figure 1).

Note: Computer data reduction software designed for ELISA
assays may also be used for the data reduction. If such
software is utilized, the validation of the software should be
ascertained.

EXAMPLE 1
Sample Well Mean Value
1.D. Number | APS®) | Aps@) | (ng/mi)

Al 0.012

Cal A BL 0.011 0.011 0
C1 0.100

Cal B D1 0.097 0.098 5
El 0.336

CalC =2 0.333 0.335 25
Gl 0.612

CalD i 0577 0.594 50
A2 2.005

Cal E B2 1975 1.990 250
Cc2 2.664

Cal F D2 2680 2.672 500
. E2 0.427

Patient =) 0.413 0.420 33.2




Figure 1
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*The data presented in Example 1 and Figure 1 is for illustration
only and should not be used in lieu of a dose response curve
prepared with each assay.

11.0 QC PARAMETERS

In order for the assay results to be considered valid the

following criteria should be met:

1. The absorbance (OD) of calibrator F should be > 1.3.

2. The absorbance (OD) of calibrator A should be < 0.035.

3. Four out of six quality control pools should be within the
established ranges.

12.0 RISK ANALYSIS

The MSDS and Risk Analysis Form for this product are available
on request from Monobind Inc.

12.1 Assay Performance

1. It is important that the time of reaction in each well is held
constant to achieve reproducible results.

2. Pipetting of samples should not extend beyond ten (10)
minutes to avoid assay drift.

3. Highly lipemic, hemolyzed or
specimen(s) should not be used.

4. If more than one (1) plate is used, it is recommended to repeat
the dose response curve.

5. The addition of substrate solution initiates a kinetic reaction,
which is terminated by the addition of the stop solution.
Therefore, the substrate and stop solution should be added in
the same sequence to eliminate any time-deviation during
reaction.

6. Plate readers measure vertically. Do not touch the bottom of
the wells.

7. Failure to remove adhering solution adequately in the
aspiration or decantation wash step(s) may result in poor
replication and spurious results.

8. Use components from the same lot. No intermixing of reagents
from different batches.

9. Patient specimens with AFP concentrations above 500 ng/ml
may be diluted (for example 1/10 or higher) with normal male
serum (AFP < 10 ng/ml) and re-assayed. The sample’s
concentration is obtained by multiplying the result by the
dilution factor (x10).

10.Accurate and precise pipetting, as well as following the exact
time and temperature requirements prescribed are essential.
Any deviation from Monobind’'s IFU may yield inaccurate
results.

11.All applicable national standards, regulations and laws,
including, but not limited to, good laboratory procedures, must
be strictly followed to ensure compliance and proper device
usage.

12.1t is important to calibrate all the equipment e.g. Pipettes,
Readers, Washers and/or the automated instruments used
with this device, and to perform routine preventative
maintenance.

13.Risk Analysis- as required by CE Mark IVD Directive 98/79/EC -
for this and other devices, made by Monobind, can be

requested via email from Monobind@monobind.com.

12.2 Interpretation

1. Measurements and interpretation of results must be
performed by a skilled individual or trained professional.

2. Laboratory results alone are only one aspect for determining
patient care and should not be the sole basis for therapy,
particularly if the results conflict with other determinants.

grossly  contaminated

3. The reagents for the test system procedures have been
formulated to eliminate maximal interference; however,
potential interaction between rare serum specimens and test
reagents can cause erroneous results. Heterophilic antibodies
often cause these interactions and have been known to be
problems for all kinds of immunoassays (Boscato LM, Stuart
MC. “Heterophilic antibodies: a problem for all immunoassays”
Clin.Chem. 1988:3427-33). For diagnostic purposes, the
results from this assay should be used in combination with
clinical examination, patient history and all other clinical
findings.

4. For valid test results, adequate controls and other parameters
must be within the listed ranges and assay requirements.

5. If test kits are altered, such as by mixing parts of different kits,
which could produce false test results, or if results are
incorrectly interpreted, Monobind shall have no liability.

6. If computer controlled data reduction is used to interpret the
results of the test, it is imperative that the predicted values for
the calibrators fall within 10% of the assigned concentrations.

7. AFP has a low clinical sensitivity and specificity as a tumor
marker. Clinically an elevated AFP value alone is not of
diagnostic value as a test for cancer and should only be
used in conjunction with other clinical manifestations
(observations) and diagnostic parameters. AFP levels are
known to be elevated in a number of benign diseases and
conditions including pregnancy and non-malignant liver
diseases such as hepatitis and cirrhosis.

13.0 EXPECTED RANGE OF VALUES

Approximately 97-98% of the normal healthy population has AFP
levels less than 8.5ng/ml." In high-risk patients, AFP values
between 100-350 ng/ml suggest hepatocellular carcinoma.
Concentrations over 350 ng/ml usually indicate the disease.

TABLE |
Expected Values for the AFP AccuBind® ELISA Test System

<8.5ng/ml (97-98%)

Male and Female

Values for AFP for a normal, healthy population and pregnant
women, during gestation cycle, are given in Table 2. The values
depicted below represent limited in house studies in concordance
with published literature.®91°

TABLE 2

Median Values during Gestation.
Gestation (Week) | AFP (ng/ml)

15 40.14

16 42.91

17 52.34

18 61.50

19 75.57

20 83.31

21 90.46

It is important to keep in mind that establishment of a range of
values, which can be expected to be found by a given method for
a population of "normal” persons, is dependent upon a multiplicity
of factors: the specificity of the method, the population tested and
the precision of the method in the hands of the analyst. For these
reasons, each laboratory should depend upon the range of
expected values established by the Manufacturer only until an
in-house range can be determined by the analysts using the
method with a population indigenous to the area in which the
laboratory is located.

14.0 PERFORMANCE CHARACTERISTICS

14.1 Precision

The within and between assay precision of the AFP AccuBind®
ELISA test system were determined by analyses on three different
levels of control sera. The number, mean value, standard
deviation and coefficient of variation for each of these control sera
are presented in Table 3 and Table 4.

TABLE 3
Within Assay Precision (Values in ng/ml)
Sample N X (<3 C.V.
Level 1 24 14.71 0.67 4.6
Level 2 24 71.89 2.68 3.7

Level 3 24 148.62 7.24 4.9
TABLE 4
Between Assay Precision* (Values in ng/ml)
Sample N X [« C.V.
Level 1 30 16.20 1.41 8.7
Level 2 30 88.26 7.47 8.5
Level 3 30 188.43 11.92 6.3

*As measured in thirty experiments in duplicate.

14.2 Sensitivity

The AFP AccuBind® ELISA Test System has a sensitivity of 0.01
ng. This is equivalent to a sample containing 0.44 ng/ml AFP
concentration. The sensitivity (detection limit) was ascertained by
determining the variability of the ‘0 ng/ml’ calibrator and using the
20 (95% certainty) statistic to calculate the minimum dose.

14.3 Accuracy

The AFP AccuBind® ELISA Test System was compared with a
reference method. Biological specimens with concentrations
ranging from 1.0 to 41 ng/ml were assayed. The total number of
such specimens was 42. The least square regression equation
and the correlation coefficient were computed for the AFP
procedure in comparison with the reference method. The data
obtained is displayed in Table 5.

TABLE 5
Least Square Correlation
Method Mean Regression Analysis  Coefficient
This Method (Y)  5.27 y=0.746(x) + 1.0007  0.973

Reference (X) 5.72

Only slight amounts of bias between the AFP AccuBind® ELSIA
Test System and the reference method are indicated by the
closeness of the mean values. The least square regression
equation and correlation coefficient indicates excellent method
agreement.

14.4 Specificity

No interference was detected with the performance of AFP
AccuBind® ELISA Test System upon addition of massive amounts
of the following substances to a human serum pool.

SUBSTANCE Cross Reactivity  Concentration

Acetylsalicylic Acid ND 100 pg/ml
Amethopterin ND 100 pg/ml
Ascorbic Acid ND 100 pg/ml
Atropine ND 100 pg/ml
Caffeine ND 100 pg/ml
CEA ND 10 pg/ml
PSA ND 1.0 pg/ml

CA-125 ND 10,000 U/ml
hCG ND 1000 1U/ml
hLH ND 10 1U/ml

hTSH ND 100 miU/ml
hPRL ND 100 pg/ml

14.5 Linearity & Hook Effect:

Three different lot preparations of the AFP AccuBind® ELISA test
system reagents were used to assess the linearity and hook
effect. Massive concentrations of AFP (> 100,000 ng/ml) were
used for linear dilutions in pooled human patient sera.

The test showed no hook effect up to concentrations of 10,000
ng/ml and a with a dose recovery of 86.1 to 113.6%.
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Anti-Thyroid Peroxidase (Anti-TPO)
Test System
Product Code: 1125-300

1.0 INTRODUCTION

Intended Use: The Quantitative Determination of Thyroid
Peroxidase (TPO) Autoantibodies in Human Serum or Plasma
by a Microplate Enzyme Immunoassay, Colorimetric.
Measurements of TPO autoantibodies may aid in the
diagnosis of certain thyroid diseases such as Hashimoto's
and Grave's as well as nontoxic goiter.

2.0 SUMMARY AND EXPLANATION OF THE TEST

Antibodies to thyroid peroxidase have been shown to be
characteristically present from patients with Hashimoto thyroiditis
(95%), idiopathic myedema (90%) and Graves Disease (80%)". In
fact 72% of patients positive for anti-TPO exhibit some degree of
thyroid dysfunction.2 This has lead to the clinical measurement
becoming a valuable tool in the diagnosis of thyroid dysfunction.

Measurements of antibodies to TPO have been done in the past
by Passive Hemaglutination (PHA). PHA tests do not have the
sensitivity of enzyme immunoassay and are limited by subjective
interpretation. This procedure, with the enhanced sensitivity of
EIA, permits the detectability of subclinical levels of antibodies to
TPO. In addition, the results are quantitated by a
spectrophotometer, which eliminates subjective interpretation.

Monobind's microplate enzyme immunoassay methodology
provides the technician with optimum sensitivity while requiring
few technical manipulations. In this method, serum reference,
diluted patient specimen, or control is first added to a microplate
well. Biotinylated Thyroid Peroxidase Antigen (TPO) is added, and
then the reactants are mixed. Reaction results between the
autoantibodies to TPO and the biotinylated TPO to form an
immune complex, which is deposited to the surface of streptavidin
coated wells through the high affinity reaction of biotin and
streptavidin.

After the completion of the required incubation period, aspiration
or decantation separates the reactants that are not attached to the
wells. An enzyme anti-human 1gG conjugate is then added to
permit quantitation of reaction through interacting with human IgG
of the immune complex. After washing, the enzyme activity is
determined by reaction with substrate to produce color.

The employment of several serum references of known antibody
activity permits construction of a graph of enzyme and antibody
activities. From comparison to the dose response curve, an
unknown specimen's enzyme activity can be correlated with
autoimmune antibody level.

3.0 PRINCIPLE
A Sequential ELISA Method (TYPE 1)

The reagents required for the sequential ELISA assay include
immobilized antigen, circulating autoantibody and enzyme-linked

species-specific antibody. In this procedure, the immobilization
takes place during the assay at the surface of a microplate well
through the interaction of streptavidin coated on the well and
exogenously added biotinylated thyroid peroxidase antigen.

Upon mixing the biotinylated antigen and a serum containing the
autoantibody, a reaction results between the antigen and the
antibody to form an immune-complex. The interaction is illustrated
by the following equation:

Ka

N
h-Ab x.1poy + ®"Ag o) h-Ab x.7po) - BAg (TPO)

-a
B"Ag rpo) = Biotinylated Antigen (Constant Quantity)

h-Ab xtpo) = Human Auto-Antibody (Variable Quantity)
Abx.1p0) - “"Ag(rr0) = Immune Complex (Variable Quantity)
ka = Rate Constant of Association

k_, = Rate Constant of Disassociation

Simultaneously, the complex is deposited to the well through the
high affinity reaction of streptavidin and biotinylated antigen. This
interaction is illustrated below:

h-Abxrpoy  -""Adapo)  +Streptavidincy ~— =Immobilized
complex (IC)

Streptavidinc . = Streptavidin immobilized on well
Immobilized complex (IC) = sandwich complex bound to the solid
surface

After the incubation time, the well is washed to separate the
unbound components by aspiration and/or decantation. The
enzyme linked species-specific antibody (anti-h-IgG) is then
added to the microwells. This conjugates binds to the immune
complex that formed.

1.C. (v1ge) + VA hige) = TAD ehige) - 1.C. e 1ge)

I.C. (h-1ge) = Immobilized Immune complex (Variable Quantity)
E?Ab . nige = Enzyme-antibody Conjugate (Constant Quantity)
E%AD (ige) - 1-C. (v 1ge) = Ag-Ab Complex (Variable Quantity)

The anti-h-IgG enzyme conjugate that binds to the immune
complex in a second incubation is separated from unreacted
material by a wash step. The enzyme activity in this fraction is
directly proportional to the antibody concentration in the
specimen. By utilizing several different serum references of known
antibody activity, a reference curve can be generated from which
the antibody activity of an unknown can be ascertained

4.0 REAGENTS

Materials Provided

A. Anti-TPO Calibrators — 1ml/vial Icons A-F
Six (6) vials of references for anti-TPO at levels of 0(A), 25(B),
50(C), 100(D), 250(E) and 500(F) IU/ml. Store at 2-8°C. A
preservative has been added.
Note: The calibrators, human serum based, were calibrated
using a reference preparation, which was assayed against the
Medical Research Council (MRC) International Standard
66/387 for anti thyroid microsome.

B. TPO Biotin Reagent — 13ml/vial — Icon V
One (1) vial of biotinylated thyroid peroxidase antigen
stabilized in a buffering matrix. A preservative has been
added. Store at 2-8°C

C. Anti-TPO Enzyme Reagent — 13ml/vial - Icon @
One (1) vial of anti-human IgG-horseradish peroxidase (HRP)
conjugate stabilized in a bufferred matrix. A preservative has
been added. Store at 2-8°C

D. Streptavidin Coated Plate — 96 wells — Icon {
One 96-well microplate coated with streptavidin and packaged
in an aluminum bag with a drying agent. Store at 2-8°C.

E. Serum Diluent — 20ml/vial
One (1) vial of serum diluent concentrate that containing buffer
salts and a dye. Store at 2-8°C.

F. Wash Solution Concentrate — 20ml/vial - Icon ‘
One (1) vial containing a surfactant in buffered saline. A
preservative has been added. Store at 2-8°C.

G. Substrate A — 7ml/vial - Icon S
One (1) vial containing tetramethylbenzidine (TMB) in buffer.
Store at 2-8°C. See “Reagent Preparation.”

H. Substrate B — 7mljvial - Icon S®
One (1) vial containing hydrogen peroxide (H,O,) in buffer.
Store at 2-8°C. See “Reagent Preparation.”

I. Stop Solution — 8ml/vial - Icon 6

One (1) vial containing a strong acid (1N HCI). Store at 2-8°C.
J. Product Instructions.

Note 1: Do not use reagents beyond the kit expiration date.

Note 2: Opened reagents are stable for sixty (60) days when
stored at 2-8°C. Kit and component stability are identified
on the label.

Note 3: Above reagents are for a single 96-well microplate.

Required But Not Provided:

1. Pipette capable of delivering 0.010ml (10pl), 0.025ml (25pl),
and 0.050ml (50pl) volumes with a precision of better than
1.5%.

2. Dispenser(s) for repetitive deliveries of 0.100 & 0.350ml (100 &
350pl) volumes with a precision of better than 1.5%.

3. Microplate washers or a squeeze bottle (optional).

. Microplate Reader with 450nm and 620nm wavelength

absorbance capability.

5. Absorbent Paper for blotting the microplate wells.

6. Plastic wrap or microplate cover for incubation steps.

7. Vacuum aspirator (optional) for wash steps.

8
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. Test tube(s) for patient dilution.
. Timer.
0. Quality control materials.

5.0 PRECAUTIONS

For In Vitro Diagnostic Use
Not for Internal or External Use in Humans or Animals

All products that contain human serum have been found to be
non-reactive for Hepatitis B Surface Antigen, HIV 1&2 and HCV
Antibodies by FDA licensed reagents. Since no known test can
offer complete assurance that infectious agents are absent, all
human serum products should be handled as potentially
hazardous and capable of transmitting disease. Good laboratory
procedures for handling blood products can be found in the
Center for Disease Control / National Institute of Health,
"Biosafety in Microbiological and Biomedical Laboratories," 2nd
Edition, 1988, HHS Publication No. (CDC) 88-8395.

Safe Disposal of kit components must be according to local
regulatory and statutory requirement.

6.0 SPECIMEN COLLECTION AND PREPARATION

The specimens shall be blood; serum or plasma in type and the
usual precautions in the collection of venipuncture samples should
be observed. For accurate comparison to established normal
values, a fasting morning serum sample should be obtained. The
blood should be collected in a plain redtop venipuncture tube
without additives or anti-coagulants (for serum) or evacuated
tube(s) containing EDTA or heparin. Allow the blood to clot for
serum samples. Centrifuge the specimen to separate the serum or
plasma from the cells.

In patients receiving therapy with high biotin doses (i.e.
>5mg/day), no sample should be taken until at least 8 hours
after the last biotin administration, preferably overnight to
ensure fasting sample.

Samples may be refrigerated at 2-8°C for a maximum period of
five (5) days. If the specimen(s) cannot be assayed within this
time, the samples(s) may be stored at temperatures of -20°C for
up to 30 days. Avoid use of contaminated devices. Avoid
repetitive freezing and thawing. When assayed in duplicate,
0.05ml (50pl) of the specimen is required.

7.0 QUALITY CONTROL

Each laboratory should assay controls at levels in the normal,
borderline and elevated range for monitoring assay performance.
These controls should be treated as unknowns and values
determined in every test procedure performed. Quality control
charts should be maintained to follow the performance of the
supplied reagents. Pertinent statistical methods should be
employed to ascertain trends. The individual laboratory should set
acceptable assay performance limits. In addition, maximum
absorbance should be consistent with past experience. Significant
deviation from established performance can indicate unnoticed
change in experimental conditions or degradation of kit reagents.
Fresh reagents should be used to determine the reason for the
variations.

8.0 REAGENT PREPARATION

1. Serum Diluent
Dilute the serum diluent to 200ml in a suitable container with
distilled or deionized water. Store at 2-8°C.

2. Wash Buffer
Dilute contents of wash concentrate to 1000 ml with distilled or
deionized water in a suitable storage container. Diluted buffer
can be stored at 2-30°C for up to 60 days.

3. Working Substrate Solution — Stable for one (1) year.
Pour the contents of the amber vial labeled Solution ‘A’ into
the clear vial labeled Solution ‘B’. Place the yellow cap on the
clear vial for easy identification. Mix and label accordingly.
Store at 2 - 8°C.

4. Patient Sample Dilution (1/100)
Dispense 0.010ml (10pl) of each patient specimen into 1ml
(1000pl) of serum diluent. Cover and vortex or mix thoroughly
by inversion. Store at 2-8°C for up to forty-eight (48) hours.

Notel : Do not use the working substrate if it looks blue.
Note 2: Do not use reagents that are contaminated or have
bacteria growth.

9.0 TEST PROCEDURE

Before proceeding with the assay, bring all reagents, serum
reference calibrators and controls to room temperature (20-27°C).
**Test Procedure should be performed by a skilled individual
or trained professional**

1. Format the microplates’ wells for each serum reference
calibrator, control and patient specimen to be assayed in
duplicate. Replace any unused microwell strips back into
the aluminum bag, seal and store at 2-8°C.

2. Pipette 0.025 ml (25pl) of the appropriate serum reference
calibrator, control or diluted patient specimen into the assigned
well.

. Add 0.100 ml (100pl) of the TPO Biotin Reagent

. Swirl the microplate gently for 20-30 seconds to mix and cover.

. Incubate 60 minutes at room temperature.

. Discard the contents of the microplate by decantation or
aspiration. If decanting, blot the plate dry with absorbent
paper.

7. Add 350pl of wash buffer (see Reagent Preparation Section),
decant (blot and tap) or aspirate. Repeat two (2) additional
times for a total of three (3) washes. An automatic or manual
plate washer can be used. Follow the manufacturer’'s
instruction for proper usage. If a squeeze bottle is
employed, fill each well by depressing the container
(avoiding air bubbles) to dispense the wash. Decant the
wash and repeat two (2) additional times.

8. Add 0.100 ml (100pl) of the x-TPO Enzyme Reagent to all
wells. Always add reagents in the same order to minimize
reaction time differences between wells.

DO NOT SHAKE THE PLATE AFTER ENZYME ADDITION

9. Incubate for thirty (30) minutes at room temperature.

10.Discard the contents of the microplate by decantation or
aspiration. If decanting, blot the plate dry with absorbent
paper.

11.Add 350p! of wash buffer (see Reagent Preparation Section),
decant (blot and tap) or aspirate. Repeat two (2) additional
times for a total of three (3) washes. An automatic or manual
plate washer can be used. Follow the manufacturer’'s
instruction for proper usage. If a squeeze bottle is
employed, fill each well by depressing the container
(avoiding air bubbles) to dispense the wash. Decant the
wash and repeat two (2) additional times.

12.Add 0.100 ml (100pl) of working substrate solution to all wells
(see Reagent Preparation Section). Always add reagents in
the same order to minimize reaction time differences
between wells.

DO NOT SHAKE THE PLATE AFTER SUBSTRATE ADDITION

13.Incubate at room temperature for fifteen (15) minutes.

14.Add 0.050ml (50pl) of stop solution to each well and mix gently
for 15-20 seconds. Always add reagents in the same order
to minimize reaction time differences between wells.

15.Read the absorbance in each well at 450nm (using a reference
wavelength of 620-630nm to minimize well imperfections) in a
microplate reader. The results should be read within thirty
(30) minutes of adding the stop solution.

ouhw



Note: For re-assaying specimens with concentrations greater than

500 IU/ml, dilute the sample an additional 1:5 or 1:10 using the
original diluted material. Multiply by the dilution factor to obtain
the concentration of the specimen.

10.0 CALCULATION OF RESULTS

A reference curve is used to ascertain the concentration of anti-
TPO in unknown specimens.

1

2.

B w

Record the absorbance obtained from the printout of the
microplate reader as outlined in Example 1.

Plot the absorbance for each duplicate serum reference versus
the corresponding anti-TPO activity in IU/ml on linear graph
paper.

. Draw the best-fit curve through the plotted points.
. To determine the level of anti-TPO activity for an unknown,

locate the average absorbance of the duplicates for each
unknown on the vertical axis of the graph, find the intersecting
point on the curve, and read the concentration (in 1U/ml) from
the horizontal axis of the graph (the duplicates of the unknown
may be averaged as indicated). In the following example, the
average absorbance (1.323) intersects the dose response
curve at 200 IU/ml anti-TPO concentration (See Figure 1).

Note: Computer data reduction software designed for ELISA

assays may also be used for the data reduction. If such
software is utilized, the validation of the software should be
ascertained.

EXAMPLE 1
S| amer | AbS®) | | o
calA gi g:ggg 0.026 0
calB gi 8:21(7) 0.244 25
calc L 8:;‘2; 0.430 50
calD ﬁi 8:;:2 0.788 100
calE g; ig%g 1,500 250
calF g; ;Sgg 2.600 500
Patient E; igg‘l‘ 1323 200

*The data presented in Example 1 and Figure 1 are for illustration
only and should not be used in lieu of a standard curve prepared
with each assay.

Absorbance(s)

Figure 1
3.000
2.500
2.000
1.500
1.000 Patient
0.500
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0 100 200 300 400 500 600

x-TPO Concentratios in U/ml

11.0 Q.C. PARAMETERS

In order for the assay results to be considered valid the
following criteria should be met:

1
2.

The absorbance (OD) of calibrator F should be > 1.3.
Four out of six quality control pools should be within the
established ranges.

12.0 RISK ANALYSIS

The MSDS and Risk Analysis Form for this product are available
on request from Monobind Inc.

12.1 Assay Performance

1

2.

3.

It is important that the time of reaction in each well is held
constant to achieve reproducible results.

Pipetting of samples should not extend beyond ten (10)
minutes to avoid assay drift.

Highly lipemic, hemolyzed or
specimen(s) should not be used.

grossly  contaminated

. If more than one (1) plate is used, it is recommended to repeat

the dose response curve.

. The addition of substrate solution initiates a kinetic reaction,

which is terminated by the addition of the stop solution.
Therefore, the substrate and stop solution should be added in
the same sequence to eliminate any time-deviation during
reaction.

. Plate readers measure vertically. Do not touch the bottom of
the wells.

. Failure to remove adhering solution adequately in the
aspiration or decantation wash step(s) may result in poor
replication and spurious results.

. Use components from the same lot. No intermixing of reagents

from different batches.

. Very high concentration of anti-TPO in patient specimens can

contaminate samples immediately following these extreme
levels. Bad duplicates are indicative of cross contamination.
Repeat any sample, which follows any patient specimen with
over 3.0 units of absorbance.

10.Accurate and precise pipetting, as well as following the exact

11.Al

time and temperature requirements prescribed are essential.
Any deviation from Monobind IFU may yield inaccurate results.
applicable national standards, regulations and laws,
including, but not limited to, good laboratory procedures, must
be strictly followed to ensure compliance and proper device
usage.

12.1t is important to calibrate all the equipment e.g. Pipettes,

13.Risk Analysis- as required by CE Mark IVD Directive 98/79/EC -
for this and other devices, made by Monobind, can be

Readers, Washers and/or the automated instruments used
with this device, and to perform routine preventative
maintenance.

requested via email from Monobind@monobind.com.

12.2 Interpretation

1. Measurements and

interpretation of results must be
performed by a skilled individual or trained professional.

. Laboratory results alone are only one aspect for determining

patient care and should not be the sole basis for therapy,
particularly if the results conflict with other determinants.

. The reagents for the test system have been formulated to

eliminate maximal interference; however, potential interaction
between rare serum specimens and test reagents can cause
erroneous results. Heterophilic antibodies often cause these
interactions and have been known to be problems for all kinds
of immunoassays (Boscato LM, Stuart MC. ‘Heterophilic
antibodies: a problem for all immunoassays’ Clin. Chem.
1988:3427-33). For diagnostic purposes, the results from this
assay should be in combination with clinical examination,
patient history and all other clinical findings.

. For valid test results, adequate controls and other parameters

must be within the listed ranges and assay requirements.

. If test kits are altered, such as by mixing parts of different kits,

which could produce false test results, or if results are
incorrectly interpreted, Monobind shall have no liability.

. If computer controlled data reduction is used to interpret the

results of the test, it is imperative that the predicted values for
the calibrators fall within 10% of the assigned concentrations.

The presence of autoantibodies to TPO is confirmed when the

serum level exceeds 40 IU/ml. The clinical significance of the
result, coupled with anti-thyroglobulin activity, should be used
in evaluating the thyroid condition. However, clinical inferences
should not be solely based on this test but rather as an adjunct
to the clinical manifestations of the patient and other relevant
tests.

13.0 EXPECTED RANGES OF VALUES

A study of normal population was undertaken to determine
expected values for the anti-TPO AccuBind® ELISA test system.
The number (n), mean (x) and standard deviation (c) are given in
Table 1. Values in excess of 401U/ml are considered positive for
the presence of anti-TPO autoantibodies.

TABLE |
Expected Values for the Anti-TPO ELISA Test System
(In 1U/ml)
Number 100
Mean 17.6
Standard deviation 10.8
Upper 95% (+2c) level 39.2

It is important to keep in mind that establishment of a range of
values which can be expected to be found by a given method for a
population of "normal"-persons is dependent upon a multiplicity of
factors: the specificity of the method, the population tested and
the precision of the method in the hands of the analyst. For these
reasons each laboratory should depend upon the range of
expected values established by the manufacturer only until an
in-house range can be determined by the analysts using the
method with a population indigenous to the area in which the
laboratory is located.

14.0 PERFORMANCE CHARACTERISTICS

14.1 Precision

The within and between assay precisions of the anti-TPO
AccuBind® ELISA test system were determined by analyses on
three different levels of pool control sera. The number (N), mean
value (X), standard deviation (o) and coefficient of variation (C.V)
for each of these control sera are presented in Tables 2 and 3.

TABLE 2
Within Assay Precision (Values in 1U/ml)
Sample N X G C.V.
Pool 1 20 255 1.5 5.7%
Pool 2 20 120.5 4.6 3.8%
Pool 3 20 352.4 14.8 4.2%
TABLE 3*
Between Assay Precision (Values in 1U/ml)
Sample N X o C.V.
Pool 1 10 26.5 1.8 6.8%
Pool 2 10 1185 5.3 4.5%
Pool 3 10 365.4 22.5 6.2%

*As measured in ten experiments in duplicate.

14.2 Sensitivity

The anti-TPO AccuBind® ELISA test system has a sensitivity of
0.92 IU/ml. The sensitivity (detection limit) was ascertained by
determining the variablility of the ‘0 IU/ml’ calibrator and using the
20 (95% certainty) statistic to calculate the minimum dose.

14.3 Accuracy

The anti-TPO AccuBind® ELISA test system was compared with a
reference anti-TPO ELISA microplate. Biological specimens from
normal and disease states populations were used. The disease
states included; Hashimoto's thyroiditis, Graves Disease, thyroid
nodules as well as thyroid carcinoma. The total number of such
specimens was 82. The least square regression equation and the
correlation coefficient were computed for the anti-TPO AccuBind®
ELISA test system in comparison with the reference method. The
data obtained is displayed in Table 4.

TABLE 4
Mean Least Square Correlation
Method (x) Regression Analysis Coefficient
Monobind 122.9 y=1.02(x)-5.1 0.989
Reference 127.0

14.4 Specificity
Interferences from ANA, DNA, thyroglobulin (TPO) and
rheumatoid antibodies were found to be insignificant
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AccweBind

ELISA Microwells

Thyroglobulin Ab (Anti-Tg) Test System
Product Code: 1025-300

1.0 INTRODUCTION

Intended Use: The Quantitative Determination of
Thyroglobulin (Tg) Autoantibodies in Human Serum or
Plasma by a Microplate Enzyme Immunoassay, Colorimetric.
Measurements of Tg autoantibodies may aid in the diagnosis
of certain thyroid diseases such as Hashimoto’s and Grave's
as well as nontoxic goiter.

2.0 SUMMARY AND EXPLANATION OF THE TEST

Antibodies to thyroglobulin have been shown to be
characteristicall;/ present from patients with thyroiditis and primary
thyrotoxicosis."* This has lead to the clinical measurement
becoming a valuable tool in the diagnosis of thyroid dysfunction.
Passive Hemaglutination (PHA) methods have been employed in
the past for measurements of antibodies to Tg. PHA tests do not
have the sensitivity of enzyme immunoassay and are limited by
subjective interpretation. This procedure, with the enhanced
sensitivity of EIA, permits the detectability of subclinical levels of
antibodies to Tg. In addition, the results are quantitated by a
spectrophotometer, which eliminates subjective interpretation.

Monobind's microplate enzyme immunoassay methodology
provides the technician with optimum sensitivity while requiring
few technical manipulations. In this method, serum reference,
diluted patient specimen, or control is first added to a microplate
well. Biotinylated thyroglobulin (Tg) is added, and then the
reactants are mixed. Reaction results between the autoantibodies
to Tg and the biotinylated Tg to form an immune complex, which
is deposited to the surface of streptavidin coated wells through the
high affinity reaction of biotin and streptavidin.

After the completion of the required incubation period, aspiration
or decantation separates the reactants that are not attached to the
wells. An enzyme anti-human IgG conjugate is then added to
permit quantitation of reaction through interacting with human IgG
of the immune complex. After washing, the enzyme activity is
determined by reaction with substrate to produce color.

The employment of several serum references of known antibody
activity permits construction of a graph of enzyme and antibody
activities. From comparison to the dose response curve, an
unknown specimen's enzyme activity can be correlated with
autoimmune antibody level.

3.0 PRINCIPLE

A Sequential Sandwich ELISA Method (TYPE 1)

The reagents required for the sequential ELISA assay include
immobilized antigen, circulating autoantibody and enzyme-linked
species-specific antibody. In this procedure, the immobilization
takes place during the assay at the surface of a microplate well
through the interaction of streptavidin coated on the well and
exogenously added biotinylated thyroglobulin antigen.

Upon mixing biotinylated antigen and a serum containing the
autoantibody, reaction results between the antigen and the
antibody to form an immune-complex. The interaction is illustrated
by the following equation:

Ka

Btn ) Btn
h-Abtg + "Admg = h-Aburg - Ad(rg)

-a
B"Ag r) = Biotinylated Antigen (Constant Quantity)

h-Ab x.1¢) = Human Auto-Antibody (Variable Quantity)
Abx.1g) - *"Ag(rg = Immune Complex (Variable Quantity)
ka = Rate Constant of Association

k_, = Rate Constant of Disassociation

Simultaneously, the complex is deposited to the well through the
high affinity reaction of streptavidin and biotinylated antigen. This
interaction is illustrated below:

h-Ab (x.1g) - B‘”Ag (tg) + Streptavidin ¢, = immobilized complex (IC)
Streptavidinc . = Streptavidin immobolized on well

Immobilized complex (IC) = sandwich complex bound to the solid
surface

After the incubation time, the well is washed to separate the
unbound components by aspiration and/or decantation. The
enzyme linked species-specific antibody (anti-h-IgG) is then
added to the microwells. This conjugates binds to the immune
complex that formed.

1.C. (v1ge) + TVADb hige) = TAD ehige) - 1.C. e 1ge)

I.C. (h-1ge) = Immobilized Immune complex (Variable Quantity)
EAb nige = Enzyme-antibody Conjugate (Constant Quantity)
E%AD (vige) - 1-C. (v 1ge) = Ag-Ab Complex (Variable Quantity)

The anti-h-lgG enzyme conjugate that binds to the immune
complex in a second incubation is separated from unreacted
material by a wash step. The enzyme activity in this fraction is
directly proportional to the antibody concentration in the
specimen. By utilizing several different serum references of known
antibody activity, a reference curve can be generated from which
the antibody activity of an unknown can be ascertained.

4.0 REAGENTS

Materials Provided:

A. Anti-Tg Calibrators — 1ml/vial Icons A-F
Six (6) vials of references for anti-Tg at levels of 0(A), 50(B),
125(C), 500(D), 1000(E), and 2000(F) IU/ml. Store at 2-8°C. A
preservative has been added.
Note: The calibrators, human serum based, were calibrated
using the 1°" International Reference Preparation, which was
assayed against the Medical Research Council (MRC)
Research Standard A 65/93 for anti-thyroglobulin activity.

B. Tg Biotin Reagent — 13ml/vial — Icon V
One (1) vial of biotinylated thyroglobulin stabilized in a
buffering matrix. A preservative has been added. Store at
2-8°C.

C. x-Tg Enzyme Reagent — 13ml/vial - Icon @
One (1) vial of anti-human IgG-horseradish peroxidase (HRP)
conjugate stabilized in a bufferred matrix. A preservative has
been added. Store at 2-8°C.

D. Streptavidin Coated Plate — 96 wells — Icon {
One 96-well microplate coated with streptavidin and packaged
in an aluminum bag with a drying agent. Store at 2-8°C.

E. Serum Diluent — 20ml/vial
One (1) vial of serum diluent concentrate that containing buffer
salts and a dye. Store at 2-8°C.

F. Wash Solution Concentrate — 20ml/vial - Icon ‘
One (1) vial containing a surfactant in buffered saline. A
preservative has been added. Store at 2-8°C.

G. Substrate A — 7ml/vial - Icon S
One (1) vial containing tetramethylbenzidine (TMB) in buffer.
Store at 2-8°C. See “Reagent Preparation.”

H. Substrate B — 7mljvial - Icon S®
One (1) vial containing hydrogen peroxide (H,0O,) in buffer.
Store at 2-8°C. See “Reagent Preparation.”

|. Stop Solution — 8ml/vial - Icon 6

One (1) vial containing a strong acid (1N HCI). Store at 2-8°C.
J. Product Instructions.

Note 1: Do not use reagents beyond the kit expiration date.
Note 2: Avoid extended exposure to heat and light. Opened
reagents are stable for sixty (60) days when stored at

2-8°C. Kit and component stability are identified on the
label.
Note 3: Above reagents are for a single 96-well microplate.

4.1 Required But Not Provided:

1. Pipette capable of delivering 0.0101ml (10.1pl) and 0.050ml
(50ul) volumes with a precision of better than 1.5%.

2. Dispenser(s) for repetitive deliveries of 0.100 & 0.350ml (100 &
350pl) volumes with a precision of better than 1.5%.

3. Microplate washers or a squeeze bottle (optional).

4. Microplate Reader with 450nm and 620nm wavelength
absorbance capability.

5. Absorbent Paper for blotting the microplate wells.

6. Plastic wrap or microplate cover for incubation steps.

7. Vacuum aspirator (optional) for wash steps.

8. Test tube(s) for patient dilution.

9. Timer.

10.Quality control materials.

5.0 PRECAUTIONS

For In Vitro Diagnostic Use
Not for Internal or External Use in Humans or Animals

All products that contain human serum have been found to be
non-reactive for Hepatitis B Surface Antigen, HIV 1&2 and HCV
Antibodies by FDA licensed reagents. Since no known test can
offer complete assurance that infectious agents are absent, all
human serum products should be handled as potentially
hazardous and capable of transmitting disease. Good laboratory
procedures for handling blood products can be found in the
Center for Disease Control / National Institute of Health,
"Biosafety in Microbiological and Biomedical Laboratories," 2nd
Edition, 1988, HHS Publication No. (CDC) 88-8395.

Safe disposal of kit components must be according to local
regulatory and statutory requirement.

6.0 SPECIMEN COLLECTION AND PREPARATION

The specimens shall be blood, serum or plasma in type, and the
usual precautions in the collection of venipuncture samples should
be observed. For accurate comparison to established normal
values, a fasting morning serum sample should be obtained. The
blood should be collected in a plain redtop venipuncture tube
without additives or anti-coagulants (for serum) or evacuated
tube(s) containing EDTA or heparin. Allow the blood to clot for
serum samples. Centrifuge the specimen to separate the serum or
plasma from the cells.

In patients receiving therapy with high biotin doses (i.e.
>5mg/day), no sample should be taken until at least 8 hours
after the last biotin administration, preferably overnight to
ensure fasting sample.

Samples may be refrigerated at 2-8°C for a maximum period of
five (5) days. If the specimen(s) cannot be assayed within this
time, the sample(s) may be stored at temperatures of -20°C for up
to 30 days. Avoid use of contaminate devices. Avoid repetitive
freezing and thawing. When assayed in duplicate, 0.100ml (100pl)
of the diluted specimen is required.

7.0 QUALITY CONTROL

Each laboratory should assay controls at levels in the normal,
borderline and elevated range for monitoring assay performance.
These controls should be treated as unknowns and values
determined in every test procedure performed. Quality control
charts should be maintained to follow the performance of the
supplied reagents. Pertinent statistical methods should be
employed to ascertain trends. The individual laboratory should set
acceptable assay performance limits. In addition, maximum
absorbance should be consistent with past experience. Significant
deviation from established performance can indicate unnoticed
change in experimental conditions or degradation of kit reagents.
Fresh reagents should be used to determine the reason for the
variations.

8.0 REAGENT PREPARATION

1. Serum Diluent

Dilute the serum diluent to 200ml in a suitable container with
distilled or deionized water. Store at 2-8°C.

2. Wash Buffer
Dilute contents of wash concentrate to 1000 ml with distilled or
deionized water in a suitable storage container. Diluted buffer
can be stored at 2-30°C for up to 60 days.

3. Working Substrate Solution — Stable for one (1) year.
Pour the contents of the amber vial labeled Solution ‘A’ into
the clear vial labeled Solution ‘B’. Place the yellow cap on the
clear vial for easy identification. Mix and label accordingly.
Store at 2 - 8°C.

4. Patient Sample Dilution (1/100)
Dispense 0.0101ml (10.1pl) of each patient specimen into 1ml
(1000pl) of serum diluent. Cover and vortex or mix thoroughly
by inversion. Store at 2-8°C for up to forty-eight (48) hours.

Note 1: Do not use the working substrate if it looks blue.
Note 2: Do not use reagents that are contaminated or have
bacteria growth.

9.0 TEST PROCEDURE

Before proceeding with the assay, bring all reagents, serum
reference calibrators and controls to room temperature (20-27°C).
**Test procedure should be performed by a skilled individual
or trained professional**

1. Format the microplates’ wells for each serum reference
calibrator, control and patient specimen to be assayed in
duplicate. Replace any unused microwell strips back into
the aluminum bag, seal and store at 2-8°C.

2. Pipette 0.050 ml (50pl) of the appropriate serum reference
calibrator, control or diluted patient specimen into the assigned
well.

. Add 0.100 ml (100ul) of Tg Biotin Reagent.

. Swirl the microplate gently for 20-30 seconds to mix and cover.

. Incubate 60 minutes at room temperature.

. Discard the contents of the microplate by decantation or
aspiration. If decanting, blot the plate dry with absorbent
paper.

7. Add 0.350ml (350pl) of wash buffer (see Reagent Preparation
Section), decant (blot and tap) or aspirate. Repeat two (2)
additional times for a total of three (3) washes. An automatic
or manual plate washer can be used. Follow the
manufacturer’s instruction for proper usage. If a squeeze
bottle is employed, fill each well by depressing the
container (avoiding air bubbles) to dispense the wash.
Decant the wash and repeat two (2) additional times.

8. Add 0.100 ml (100ul) of x-Tg Enzyme Reagent to all wells.
Always add reagents in the same order to minimize
reaction time differences between wells.

DO NOT SHAKE THE PLATE AFTER ENZYME ADDITON

9. Cover and incubate for thirty (30) minutes at room
temperature.

10.Discard the contents of the microplate by decantation or
aspiration. If decanting, blot the plate dry with absorbent
paper.

11.Add 0.350ml (350pl) of wash buffer (see Reagent Preparation
Section), decant (blot and tap) or aspirate. Repeat two (2)
additional times for a total of three (3) washes. An automatic
or manual plate washer can be used. Follow the
manufacturer’s instruction for proper usage. If a squeeze
bottle is employed, fill each well by depressing the
container (avoiding air bubbles) to dispense the wash.
Decant the wash and repeat two (2) additional times.

12.Add 0.100 ml (100pl) of Working Substrate Solution to all wells
(see Reagent Preparation Section). Always add reagents in
the same order to minimize reaction time differences
between wells.

DO NOT SHAKE THE PLATE AFTER SUBSTRATE
ADDITON

13.Incubate at room temperature for fifteen (15) minutes.

14.Add 0.050ml (50pl) of stop solution to each well and mix gently
for 15-20 seconds. Always add reagents in the same order
to minimize reaction time differences between wells.

15.Read the absorbance in each well at 450nm (using a reference
wavelength of 620-630nm to minimize well imperfections) in a
microplate reader. The results should be read within thirty
(30) minutes of adding the stop solution.
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Note: For re-assaying specimens with concentrations greater than
2000 1U/ml, dilute the sample an additional 1:5 or 1:10 using



the original diluted material. Multiply by the dilution factor to
obtain the concentration of the specimen.

10.0 CALCULATION OF RESULTS

A reference curve is used to ascertain the concentration of anti-Tg

in unknown specimens.

1. Record the absorbance obtained from the printout of the
microplate reader as outlined in Example 1.

2. Plot the absorbance for each duplicate serum reference versus
the corresponding anti-Tg activity in IU/ml on linear graph
paper.

. Draw the best-fit curve through the plotted points.

. To determine the level of anti-Tg activity for an unknown,
locate the average absorbance of the duplicates for each
unknown on the vertical axis of the graph, find the intersecting
point on the curve, and read the concentration (in 1U/ml) from
the horizontal axis of the graph (the duplicates of the unknown
may be averaged as indicated). In the following example, the
average absorbance (1.387) intersects the dose response
curve at 790 IU/ml anti-Tg concentration (See Figure 1).

Note: Computer data reduction software designed for ELISA
assay may also be used for the data reduction. If such
software is utilized, the validation of the software should be
ascertained.
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EXAMPLE 1
Sample Well Mean Value
1.D. Number | APSA) | aps @) | quimi

Al 0.022

Cal A 0.025 0
B1 0.028
C1 0.135

Cal B D1 0.131 0.133 50
El 0.280

Cal C F1 0.261 0.270 125
Gl 0.962

Cal D A1 0.936 0.949 500
A2 1.709

Cal E B2 1698 1.703 1000

Cal F c2 2.730 2.698 2000
D2 2.667
E2 1.390

Patient 1.387 790
F2 1.383

*The data presented in Example 1 and Figure 1 is for illustration
only and should not be used in lieu of a standard curve prepared
with each assay.

Figure 1
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11.0 Q.C. PARAMETERS

In order for the assay results to be considered valid the

following criteria should be met:

1. The absorbance (OD) of calibrator ‘F’ should be > 1.3.

2. Four out of six quality control pools should be within the
established ranges.

12.0 RISK ANALYSIS

The MSDS and Risk Analysis Form for this product are available
on request from Monobind Inc.

12.1 Assay Performance
1. It is important that the time of reaction in each well is held
constant to achieve reproducible results.

2. Pipetting of samples should not extend beyond ten (10)
minutes to avoid assay drift.

3. Highly lipemic, hemolyzed or
specimen(s) should not be used.

4. If more than one (1) plate is used, it is recommended to repeat
the dose response curve.

5. The addition of substrate solution initiates a kinetic reaction,
which is terminated by the addition of the stop solution.
Therefore, the substrate and stop solution should be added in
the same sequence to eliminate any time-deviation during
reaction.

6. Plate readers measure vertically. Do not touch the bottom of
the wells.

7. Failure to remove adhering solution adequately in the
aspiration or decantation wash step(s) may result in poor
replication and spurious results.

8. Use components from the same lot. No intermixing of reagents
from different batches.

9. Very high concentration of anti-Tg in patient specimens can
contaminate samples immediately following these extreme
levels. Bad duplicates are indicative of cross contamination.
Repeat any sample, which follows any patient specimen with
over 3.0 units of absorbance.

10.Samples, which are contaminated microbiologically, should not
be used.

11.Accurate and precise pipetting, as well as following the exact
time and temperature requirements prescribed are essential.
Any deviation from Monobind’'s IFU may yield inaccurate
results.

12.All applicable national standards, regulations and laws,
including, but not limited to, good laboratory procedures, must
be strictly followed to ensure compliance and proper device
usage.

13.1t is important to calibrate all the equipment e.g. Pipettes,
Readers, Washers and/or the automated instruments used
with this device, and to perform routine preventative
maintenance.

14.Risk Analysis- as required by CE Mark IVD Directive 98/79/EC -
for this and other devices, made by Monobind, can be

requested via email from Monobind@monobind.com.

12.2 Interpretation

1. Measurements and interpretation of results must be
performed by a skilled individual or trained professional.

2. Laboratory results alone are only one aspect for determining
patient care and should not be the sole basis for therapy,
particularly if the results conflict with other determinants.

3. The reagents for AccuBind® ELISA procedure have been
formulated to eliminate maximal interference; however,
potential interaction between rare serum specimens and test
reagents can cause erroneous results. Heterophilic antibodies
often cause these interactions and have been known to be
problems for all kinds of immunoassays (Boscato LM, Stuart
MC. ‘Heterophilic antibodies: a problem for all immunoassays’
Clin. Chem. 1988:3427-33). For diagnostic purposes, the
results from this assay should be in combination with clinical
examination, patient history and all other clinical findings.

4. For valid test results, adequate controls and other parameters
must be within the listed ranges and assay requirements.

5. If test kits are altered, such as by mixing parts of different kits,
which could produce false test results, or if results are
incorrectly interpreted, Monobind shall have no liability.

6. If computer controlled data reduction is used to interpret the
results of the test, it is imperative that the predicted values for
the calibrators fall within 10% of the assigned concentrations.

7. The presence of autoantibodies to Tg is confirmed when the
serum level exceeds 125 IU/ml. The clinical significance of the
result, coupled with anti-thyroid peroxidase activity, should be
used in evaluating the thyroid condition. However, clinical
inferences should not be solely based on this test but rather as
an adjunct to the clinical manifestations of the patient and
other relevant tests.

8. The cost benefits should be considered in the use of
thyroglobulin antibodies testing when performed in concert
with anti- thyroid peroxidase (TPO). The widespread practice
of performing both tests has been questioned.*

grossly  contaminated

13.0 EXPECTED RANGES OF VALUES

A study of normal population was undertaken to determine
expected values for the Anti-Tg AccuBind® test system. The
number (n) mean (X) and standard deviation (c) are given in

Table 1. Values in excess of 125IU/ml are considered positive for
the presence of anti-Tg autoantibodies.

TABLE |
Expected Values for Anti-Tg AccuBind® ELISA Test System
(In IU/ml)
Number 100
Mean 74.3
Standard deviation 25.2

Upper 95% (+2c) level 124.7

It is important to keep in mind that establishment of a range of
values which can be expected to be found by a given method for a
population of "normal"-persons is dependent upon a multiplicity of
factors: the specificity of the method, the population tested and
the precision of the method in the hands of the analyst. For these
reasons each laboratory should depend upon the range of
expected values established by the manufacturer only until an
in-house range can be determined by the analysts using the
method with a population indigenous to the area in which the
laboratory is located.

14.0 PERFORMANCE CHARACTERISTICS

14.1 Precision

The within and between assay precisions of the Anti-Tg
AccuBind® ELISA test system were determined by analyses on
three different levels of pool control sera. The number (N), mean
value(X), standard deviation (c) and coefficient of variation (C.V)
for each of these control sera are presented in Tables 2 and 3.

TABLE 2

Within Assay Precision (Values in U/ml)
Sample N X o C.V.
Pool 1 20 65.5 33 5.0%
Pool 2 20 385.5 155 4.0%
Pool 3 20 1554.4 55.4 3.6%

TABLE 3*

Between Assay Precision (Values in 1U/ml)
Sample N X o C.V.
Pool 1 10 66.8 3.6 5.3%
Pool 2 10 374.2 18.5 4.9%
Pool 3 10 1625.5 65.2 4.0%

*As measured in ten experiments in duplicate.

12.2Sensitivity

The Anti-Tg AccuBind® ELISA has a sensitivity of 1.94 IU/ml. The
sensitivity was ascertained by determining the variability of the ‘0
IU/ml'" calibrator and using the 20 (95% certainty) statistics to
calculate the minimum dose.

12.3 Accuracy

The Anti-Tg AccuBind® ELISA test system was compared with a
reference method. Biological specimens from normals, and
disease states populations were used. The disease states
included; Hashimoto’s thyroiditis, Graves Disease, thyroid nodules
as well as thyroid carcinoma. The total number of such specimens
was 181. The least square regression equation and the correlation
coefficient were computed for the anti-Tg AccuBind® ELISA
method in comparison with the reference method. The data
obtained is displayed in Table 4.

TABLE 4

Mean Least Square Correlation
Method (x) Regression Analysis  Coefficient
Monobind ~ 415.6  y=9.79 + 0.969 (x) 0.995
Reference  419.2

Only slight amounts of bias between the anti-Tg AccuBind®
ELISA method and the reference method are indicated by the
closeness of the mean values. The least square regression
equation and correlation coefficient indicates excellent method
agreement.

14.4 Specificity

Interferences from ANA, DNA, thyroid peroxidase (TPO) and
rheumatoid antibodies were found to be insignificant in the assay
system.
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Cancer Antigen 125 (CA-125)
Test System
Product Code: 3025-300

1.0 INTRODUCTION

Intended Use: The Quantitative Determination of Cancer
Antigen 125 (CA-125) Concentration in Human Serum by a
Microplate Enzyme Immunoassay, Colorimetric

2.0 SUMMARY AND EXPLANATION OF THE TEST

Cancer Antigen 125 (CA-125) is a glycoprotein that occurs in
blood as high molecular weight entity (MB,g > 200,000). High
concentrations of this antigen are associated with ovarian cancer
and a range of benign and malignant diseases. Although the
specificity and sensitivity of CA-125 assays are somewhat limited,
especially in early diagnosis of ovarian cancer, the assay has
found widespread use in the differential diagnosis of adnexal
masses, in monitoring disease progression and response to
therapy in ovarian cancer, and in the early detection of recurrence
after surgery or chemotherapy for ovarian cancer. Published
literature has shown that elevated serum CA-125 levels can be
observed in patients with serious endometroid, clear cell and
undifferentiated ovarian carcinoma. The serum CA-125 is
elevated in 1% of normal healthy women, 3% of normal healthy
women with benign ovarian diseases, and 6% of patients with
non-neoplastic conditions (including, but not limited to, first
trimester pregnancy, menstruation, endometriosis uterine fibrosis,
acute salphingitis, hepatic diseases and inflammation of
peritoneum or pericardium).

In this method, CA-125 calibrator, patient specimen or control is
first added to a streptavidin coated well. Biotinylated monoclonal
and enzyme labeled antibodies (directed against distinct and
different epitopes of CA-125) are added and the reactants mixed.
Reaction between the various CA-125 antibodies and native CA-
125 forms a sandwich complex that binds with the streptavidin
coated to the well.

After the completion of the required incubation period, the
enzyme-CA-125 antibody bound conjugate is separated from the
unbound enzyme-CA-125 conjugate by aspiration or decantation.
The activity of the enzyme present on the surface of the well is
quantitated by reaction with a suitable substrate to produce color.

The employment of several serum references of CA-125 levels
permits the construction of a dose response curve of activity and
concentration. From comparison to the dose response curve, an
unknown specimen's activity can be correlated with CA-125
concentration.

3.0 PRINCIPLE

Immunoenzymometric assay (TYPE 3):

The essential reagents required for an immunoenzymometric
assay include high affinity and specificity antibodies (enzyme and
immobilized), with different and distinct epitope recognition, in

excess, and native antigen. In this procedure, the immobilization
takes place during the assay at the surface of a microplate well
through the interaction of streptavidin coated on the well and
exogenously added biotinylated monoclonal anti-CA-125 antibody.

Upon mixing monoclonal biotinylated antibody, the enzyme-
labeled antibody and a serum containing the native antigen, a
reaction results between the native antigen and the antibodies,
without competition or steric hindrance, to form a soluble
sandwich complex. The interaction is illustrated by the following
equation:

Ka

Enz Btn = Enz Btn
Ab + Agcaas + Ab(m) 'k\_ Ab - Agcazs - Ab(m)
-a

B‘”Ab(m) = Biotinylated Monoclonal Antibody (Excess Quantity)
Agca12s = Native Antigen (Variable Quantity)
EZAb = Enzyme labeled Antibody (Excess Quantity)
E%Ab - Agcais - ""Abg, = Antigen-Antibodies Sandwich
Complex
ka = Rate Constant of Association
k., = Rate Constant of Dissociation

Simultaneously, the complex is deposited to the well through the
high affinity reaction of streptavidin and biotinylated antibody. This
interaction is illustrated below:

E%Ab - Agcais - ""Abg, + Streptavidingw = Immobilized
complex

Streptavidincy = Streptavidin immobilized on well

Immobilized complex = sandwich complex bound to the well

After equilibrium is attained, the antibody-bound fraction is
separated from unbound antigen by decantation or aspiration. The
enzyme activity in the antibody-bound fraction is directly
proportional to the native antigen concentration. By utilizing
several different serum references of known antigen values, a
dose response curve can be generated from which the antigen
concentration of an unknown can be ascertained.

4.0 REAGENTS

Materials Provided:

A. CA-125 Calibrators - 1ml/vial- Icons A-F
Six (6) vials of references CA-125 Antigen at levels of 0(A),
15(B), 50(C), 100(D), 200(E) and 400(F) U/ml. A preservative
has been added. Store at 2-8°C.

Note: The human serum based standards were made using a
>99% pure affinity purified preparation of CA-125. The
preparation was calibrated against Centocor CA-125 IRMA
test.

B. CA-125 Enzyme-Reagent — 13ml/vial - Icon @
One (1) vial containing enzyme labeled antibody, biotinylated
monoclonal mouse IgG in buffer, dye, and preservative. Store
at 2-8°C.

C. Streptavidin Coated Plate — 96 wells — Icon 4
One 96-well microplate coated with streptavidin and packaged
in an aluminum bag with a drying agent. Store at 2-8°C.

D. Wash Solution Concentrate — 20ml/vial - Icon
One (1) vial containing a surfactant in buffered saline. A
preservative has been added. Store at 2-8°C.
E. Substrate A — 7ml/vial - Icon S*
One (1) vial containing tetramethylbenzidine (TMB) in buffer.
Store at 2-8°C. See “Reagent Preparation.”
F. Substrate B — 7ml/vial - Icon S®
One (1) vial containing hydrogen peroxide (H,O,) in buffer.
Store at 2-8°C. See “Reagent Preparation.”
G. Stop Solution — 8ml/vial - Icon
One (1) vial containing a strong acid (1N HCI). Store at 2-8°C.
H. Product Instructions.

Note 1: Do not use reagents beyond the kit expiration date.

Note 2: Avoid extended exposure to heat and light. Opened
reagents are stable for sixty (60) days when stored at
2-8°C. Kit and component stability are identified on the
label.

Note 3: Above reagents are for a single 96-well microplate

4.1 Required But Not Provided:
1. Pipette capable of delivering 0.025 & 0.050ml (25 & 50pl)
volumes with a precision of better than 1.5%.

2. Dispenser(s) for repetitive deliveries of 0.100 & 0.350ml (100 &
350ul) volumes with a precision of better than 1.5%.
3. Microplate washers or a squeeze bottle (optional).

4. Microplate Reader with 450nm and 620nm wavelength
absorbance capability.

5. Absorbent Paper for blotting the microplate wells.

6. Plastic wrap or microplate cover for incubation steps.

7. Vacuum aspirator (optional) for wash steps.

8. Timer.

9. Quality control materials

5.0 PRECAUTIONS

For In Vitro Diagnostic Use
Not for Internal or External Use in Humans or Animals

All products that contain human serum have been found to be
non-reactive for Hepatitis B Surface Antigen, HIV 1&2 and HCV
Antibodies by FDA licensed reagents. Since no known test can
offer complete assurance that infectious agents are absent, all
human serum products should be handled as potentially
hazardous and capable of transmitting disease. Good laboratory
procedures for handling blood products can be found in the
Center for Disease Control / National Institute of Health,
"Biosafety in Microbiological and Biomedical Laboratories," 2nd
Edition, 1988, HHS Publication No. (CDC) 88-8395.

Safe disposal of kit components must be according to local
regulatory and statutory requirement.

6.0 SPECIMEN COLLECTION AND PREPARATION

The specimens shall be blood serum and the usual precautions in
the collection of venipuncture samples should be observed. For
accurate comparison to established normal values, a fasting
morning serum sample should be obtained. The blood should be
collected in a plain redtop venipuncture tube without additives or
anti-coagulants. Allow the blood to clot. Centrifuge the specimen
to separate the serum from the cells.

In patients receiving therapy with high biotin doses (i.e.
>5mg/day), no sample should be taken until at least 8 hours
after the last biotin administration, preferably overnight to
ensure fasting sample.

Samples may be refrigerated at 2-8°C for a maximum period of
five (5) days. If the specimen(s) cannot be assayed within this
time, the sample(s) may be stored at temperatures of -20°C for up
to 30 days. Avoid use of contaminated devices. Avoid repetitive
freezing and thawing. When assayed in duplicate, 0.050ml (50pl)
of the specimen is required.

7.0 QUALITY CONTROL

Each laboratory should assay controls at levels in the low,
medium and elevated ranges of the dose response curve for
monitoring assay performance. These controls should be treated
as unknowns and values determined in every test procedure
performed. Quality control charts should be maintained to follow
the performance of the supplied reagents. Pertinent statistical
methods should be employed to ascertain trends. Significant
deviation from established performance can indicate unnoticed
change in experimental conditions or degradation of kit reagents.
Fresh reagents should be used to determine the reason for the
variations.

8.0 REAGENT PREPARATION

1. Wash Buffer
Dilute contents of wash solution to 1000ml with distilled or
deionized water in a suitable storage container. Store diluted
buffer at 2-30°C for up to 60 days.

2. Working Substrate Solution — Stable for one (1) year
Pour the contents of the amber vial labeled Solution ‘A’ into
the clear vial labeled Solution ‘B’. Place the yellow cap on the
clear vial for easy identification. Mix and label accordingly.
Store at 2 - 8°C.

Notel: Do not use the working substrate if it looks blue.
Note 2: Do not use reagents that are contaminated or have
bacteria growth.

9.0 TEST PROCEDURE

Before proceeding with the assay, bring all reagents, serum
reference calibrators and controls to room temperature (20-27 <C).
**Test procedure should be performed by a skilled individual
or trained professional**

1. Format the microplates’ wells for each serum reference
calibrator, control and patient specimen to be assayed in
duplicate. Replace any unused microwell strips back into
the aluminum bag, seal and store at 2-8°C.

2. Pipette 0.025ml (25pl) of the appropriate serum reference
calibrator, control or specimen into the assigned well.

3. Add 0.100ml (100pl) of the CA-125 Enzyme Reagent to each
well. It is very important to dispense all reagents close to
the bottom of the coated well.

. Swirl the microplate gently for 20-30 seconds to mix and cover.

. Incubate 60 minutes at room temperature.

. Discard the contents of the microplate by decantation or
aspiration. If decanting, tap and blot the plate dry with
absorbent paper.

7. Add 0.350ml (350pl) of wash buffer (see Reagent Preparation
Section), decant (tap and blot) or aspirate. Repeat two (2)
additional times for a total of three (3) washes. An automatic
or manual plate washer can be used. Follow the
manufacturer’s instruction for proper usage. If a squeeze
bottle is employed, fill each well by depressing the
container (avoiding air bubbles) to dispense the wash.
Decant the wash and repeat two (2) additional times.

8. Add 0.100ml (100pl) of working substrate solution to all wells
(see Reagent Preparation Section). Always add reagents in
the same order to minimize reaction time differences
between wells.

DO NOT SHAKE THE PLATE AFTER SUBSTRATE
ADDITION

9. Incubate at room temperature for fifteen (15) minutes.

10.Add 0.050ml (50ul) of stop solution to each well and mix gently
for 15-20 seconds. Always add reagents in the same order
to minimize reaction time differences between wells.

11.Read the absorbance in each well at 450nm (using a reference
wavelength of 620-630nm to minimize well imperfections) in a
microplate reader. The results should be read within thirty
(30) minutes of adding the stop solution.

o b

10.0 CALCULATION OF RESULTS

A dose response curve is used to ascertain the concentration of

CA-125 in unknown specimens.

1. Record the absorbance obtained from the printout of the

microplate reader as outlined in Example 1.

2. Plot the absorbance for each duplicate serum reference versus
the corresponding CA-125 concentration in U/ml on linear
graph paper (do not average the duplicates of the serum
references before plotting).

. Draw the best-fit curve through the plotted points.

. To determine the concentration of CA-125 for an unknown,
locate the average absorbance of the duplicates for each
unknown on the vertical axis of the graph, find the intersecting
point on the curve, and read the concentration (in U/ml) from
the horizontal axis of the graph (the duplicates of the unknown
may be averaged as indicated). In the following example, the
average absorbance (0.331l) intersects the dose response
curve at 29.3U/ml CA-125 concentration (See Figure 1).
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Note: Computer data reduction software designed ELISA assays
may also be used for the data reduction. If such software is
utilized, the validation of the software should be ascertained.



EXAMPLE 1
Sample Well Abs Mean Value
1.D. Number (A) Abs (B) (U/ml)
Al 0.035
Cal A Bl 0022 0.029 0
C1 0.186
Cal B DL 0.178 0.182 15
El 0.536
CalC 1 0.552 0.545 50
G1 0.985
CalD HL 0.949 0.967 100
A2 1.615
Cal E B2 1616 1.615 200
Cc2 2.749
Cal F D2 2758 2.753 400
. A3 0.336
Patient B3 0325 0.331 29.3
Figure 1
3.000
>
2.500 -
@ 2.000 -
8
5 1.500 -
Qo
S 1.000 -
3
< 0.500 Patient
0.000 T T T T T T T
0 50 100 150 200 250 300 350 400

CA-125 Values in U/ml

*The data presented in Example 1 and Figure 1 is for illustration
only and should not be used in lieu of a dose response curve
prepared with each assay.

11.0 Q.C. PARAMETERS

In order for the assay results to be considered valid the

following criteria should be met:

1. The absorbance (OD) of calibrator F should be > 1.3

2. Four out of six quality control pools should be within the
established ranges.

12.0 RISK ANALYSIS

12.1 Assay Performance

1. It is important that the time of reaction in each well is held
constant to achieve reproducible results.

2. Pipetting of samples should not extend beyond ten (10)
minutes to avoid assay drift.

3. Highly lipemic, hemolyzed or
specimen(s) should not be used.

4. If more than one (1) plate is used, it is recommended to repeat
the dose response curve.

5. The addition of substrate solution initiates a kinetic reaction,
which is terminated by the addition of the stop solution.
Therefore, the substrate and stop solution should be added in
the same sequence to eliminate any time-deviation during
reaction.

6. Plate readers measure vertically. Do not touch the bottom of
the wells.

7. Failure to remove adhering solution adequately in the
aspiration or decantation wash step(s) may result in poor
replication and spurious results.

8. Use components from the same lot. No intermixing of reagents
from different batches.

9. Patient specimens with CA-125 concentrations above 400
U/ml may be diluted (for example 1/10 or higher) with normal
male serum (CA-125 < 5 U/ml) and re-assayed. The sample’s
concentration is obtained by multiplying the result by the
dilution factor (10).

10.Accurate and precise pipetting, as well as following the exact
time and temperature requirements prescribed are essential.
Any deviation from Monobind’'s IFU may yield inaccurate
results.

grossly  contaminated

11.All applicable national standards, regulations and laws,
including, but not limited to, good laboratory procedures, must
be strictly followed to ensure compliance and proper device
usage.

12.1t is important to calibrate all the equipment e.g. Pipettes,
Readers, Washers and/or the automated instruments used
with this device, and to perform routine preventative
maintenance.

13.Risk Analysis - as required by CE Mark IVD Directive 98/79/EC
- for this and other devices, made by Monobind, can be

requested via email from Monobind@monobind.com.

12.2 Interpretation

1. Laboratory results alone are only one aspect for determining
patient care and should not be the sole basis for therapy,
particularly if the results conflict with other determinants.

2. For valid test results, adequate controls and other parameters
must be within the listed ranges and assay requirements.

3. The reagents for the test system have been formulated to
eliminate maximal interference; however, potential interaction
between rare serum specimens and test reagents can cause
erroneous results. Heterophilic antibodies often cause these
interactions and have been known to be problems for all kinds
of immunoassays (Boscato LM, Stuart MC. ‘Heterophilic
antibodies: a problem for all immunoassays’ Clin. Chem.
1988:3427-33). For diagnostic purposes, the results from this
assay should be in combination with clinical examination,
patient history and all other clinical findings.

4. |If test kits are altered, such as by mixing parts of different kits,
which could produce false test results, or if results are
incorrectly interpreted, Monobind shall have no liability.

5. If computer controlled data reduction is used to interpret the
results of the test, it is imperative that the predicted values for
the calibrators fall within 10% of the assigned concentrations.

6. CA-125 has a low clinical sensitivity and specificity as a tumor
marker. Clinically an elevated CA-125 value alone is not of
diagnostic value as a test for cancer and should only be
used in conjunction with other clinical manifestations
(observations) and diagnostic parameters.

13.0 EXPECTED RANGE OF VALUES

The serum CA-125 is elevated in 1% of normal healthy women,
3% of normal healthy women with benign ovarian diseases and
6% of patients with non-neoplastic conditions (including but not
limited to first trimester pregnancy, menstruation, endometriosis
uterine fibrosis, acute salphingitis, hepatic diseases and
inflammation of peritoneum or pericardium).

TABLE |
Expected Values for CA-125 AccuBind® ELISA Test System
Healthy and non-pregnant subjects U<U 35 U/ml

It is important to keep in mind that establishment of a range of
values, which can be expected to be found by a given method for
a population of "normal” persons, is dependent upon a multiplicity
of factors: the specificity of the method, the population tested and
the precision of the method in the hands of the analyst. For these
reasons, each laboratory should depend upon the range of
expected values established by the Manufacturer only until an
in-house range can be determined by the analysts using the
method with a population indigenous to the area in which the
laboratory is located.

14.0 PERFORMANCE CHARACTERISTICS

14.1 Precision

The within and between assay precisions of the CA-125
AccuBind® ELISA test system were determined by analyses on
three different levels of control sera. The number (N), mean value
(X), standard deviation (c) and coefficient of variation (C.V.) for
each of these control sera are presented in Table 2 and Table 3.

TABLE 2
Within Assay Precision (Values in U/ml)
Sample N X G C.V.
Level 1 20 3.1 0.22 7.1%
Level 2 20 28.0 1.42 5.0%
Level 3 20 161.2 4.21 2.6%

TABLE 3
Between Assay Precision* (Values in U/ml)
Sample N X G C.V.
Level 1 10 3.7 0.44 11.8%
Level 2 10 253 1.81 7.1%
Level 3 10 154.0 5.11 3.4%

*As measured in ten experiments in duplicate.

14.2 Sensitivity

The CA-125 AccuBind® ELISA test system has a sensitivity of 1.0
U/ml. The sensitivity was ascertained by determining the
variability of the ‘0’ calibrator and using the 20 (95% certainty)
statistic to calculate the minimum dose.

14.3 Accuracy

The CA-125 AccuBind® ELISA test system was compared with a
reference method. Biological specimens from low, normal, and
elevated concentrations were assayed. The total number of such
specimens was 121. The least square regression equation and
the correlation coefficient were computed for CA-125 in
comparison with the reference method. The data obtained is
displayed in Table 4.

TABLE 4
Least Square Correlation
Method Mean Regression Analysis Coefficient
This Method (X) 5.67 y=-0.116 +1.032x 0.998

Reference (Y) 5.75

14.4 Specificity

In order to test the specificity of the antibody pair used, massive
concentrations of possible cross-reactants were added to known
serum pools and assayed in parallel with the base sera. In
addition some widely used, over-the-counter, drugs and some
cytotoxic drugs (10 fold the normal dose) were tested in the
assay. No cross reaction was found. Percent recoveries for some
of these additions are listed below in Table 5.

TABLE 5
Analyte Amount Added % Recovery
Bilirubin 1 mMol/L 98 — 103%
Hemoglobin 1 mMol/L 100 — 106%
Triglycerides 10 mMol/L 96 — 110 %
RF 1000 klu/L 97 —107%
Biotin 25 pg/L 99 — 103%
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AccweBind

ELISA Microwells

Cancer Antigen 15-3 (CA 15-3)
Test System
Product Code: 5625-300

1.0INTRODUCTION

Intended Use: The Quantitative Determination of Cancer
Antigen (CA 15-3) Concentration in Human Serum by a
Microplate Enzyme Immunoassay, Colorimetric

2.0SUMMARY AND EXPLANATION OF THE TEST

Although multiple serum based tumor markers have been
described for breast cancer, such as CA 15-3, BR 27-29,
carcinoembryonic antigen (CEA), tissue polypeptide antigen
(TPA), tissue polypeptide specific antigen, and HER-2 (the
extracellular domain), the most widely used are CA 15-3 and
CEA. CA 15-3 is considered to be one of the first circulating
prognostic factors for breast cancer. Preoperative concentrations
thus might be combined with prognostic factors for predicting
outcome in patients with newly diagnosed breast cancer.? At
present the most important clinical application of CA 15-3 is in
monitoring therapy in patients with advanced breast cancer that is
not accessible by existing clinical or radiologic procedures.®

The CA 15-3 assay measures the protein product of MUC1 gene.
MUCL1 protein is a large transmembrane glycosylated molecule
containing three main domains, a large extracellular region, a
membrane spanning sequence, and a cytoplasmic domain.*
Although the physiologic function of MUC1 is unclear, the
glycoprotein has been implicated in cell adhesion, immunity and
metastasis. Compared with healthy breast tissue, MUCL1 is
present in higher concentrations but less glycosylated in breast
carcinoma.”®

In this method, a prediluted CA15-3 calibrator diluted patient
specimen or control is first added to a streptavidin coated well.
Biotinylated monoclonal antibody (specific for CA15-3) is added
and the reactants mixed. Reaction between the CA15-3
antibodies and native CA15-3 forms complex that binds with the
streptavidin coated to the well. The excess serum proteins are
washed away via a wash step. Another enzyme labeled antibody
specific for a different epitopic recognition of CA15-3 is added to
the wells. The enzyme labeled antibody binds to the CA15-3
already immobilized on the well through its binding with the
biotinylated monoclonal antibody. Excess enzyme is washed off
via a wash step. A color is generated by the addition of a
substrate. The intensity of the color generation is directly
proportional to the concentration of the CA15-3 in the sample.

3.0 PRINCIPLE

Immunoenzymometric sequential assay (TYPE 4):

The essential reagents required for an immunoenzymometric
assay include high affinity and specificity antibodies (enzyme and
immobilized), with different and distinct epitope recognition, in
excess, and native antigen. In this procedure, the immobilization
takes place during the assay at the surface of a microplate well
through the interaction of streptavidin coated on the well and
exogenously added biotinylated monoclonal anti-CA15-3 antibody.

Upon mixing monoclonal biotinylated antibody, and a serum
containing the native antigen, a reaction results between the
native antigen and the antibody, forming an antibody-antigen
complex. The interaction is illustrated by the following equation:
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Bin ? Bin
AJ(cats3) + Ab(m) A(caisz) = Abm)

‘a
B‘"Ab(m) = Biotinylated Monoclonal Antibody (Excess Quantity)
Ag(ca1s-3 = Native Antigen (Variable Quantity)

Ag(cais-3) -B‘"Ab(m) = Antigen-antibody complex (Variable Quantity)
k, = Rate Constant of Association

k., = Rate Constant of Disassociation

Simultaneously, the complex is deposited to the well through the
high affinity reaction of streptavidin and biotinylated antibody. This
interaction is illustrated below:

A (ca1s.3) - B‘"Ab(m) + Streptavidingy = Immobilized complex (IC)
Streptavidiney = Streptavidin immobilized on well

Immobilized complex (IC) = Ag-Ab bound to the well

After a suitable incubation period, the antibody-antigen bound
fraction is separated from unbound antigen by decantation or
aspiration. Another antibody (directed at a different epitope)
labeled with an enzyme is added. Another interaction occurs to
form an enzyme labeled antibody-antigen-biotinylated-antibody
complex on the surface of the wells. Excess enzyme is washed off
via a wash step. A suitable substrate is added to produce color
measurable with the use of a microplate spectrophotometer. The
enzyme activity on the well is directly proportional to the native
free antigen concentration. By utilizing several different serum
references of known antigen concentration, a dose response
curve can be generated from which the antigen concentration of
an unknown can be ascertained.

N
(IC) + E"ZAb(X,CA15,3) ~ EmAb(x,o;lH) -IC

b
£ Abiy.ca1s.3 = Enzyme labeled Antibody (Excess Quantity)
B Abjy carsg - IC = Antigen-Antibodies Complex
k, = Rate Constant of Association
k., = Rate Constant of Dissociation

4.0 REAGENTS

Materials Provided:

A. CA 15-3 Calibrators — 1.0 ml/vial - Icons A-F
Six (6) vials of human serum based reference calibrators at
concentrations of 0 (A), 10 (B), 40 (C), 100 (D), 200 (E) and
400 (F) U/ml. Store at 2-8°C. A preservative has been added.
Note 1: The calibrators are provided prediluted.
Note 2: The calibrators, human serum based, were made
using a purified preparation of CA 15-3. The preparation was
calibrated against Centocor CA 15-3 IRMA test.

B. CA 15-3 Biotin Reagent — 12 ml/vial — Icon V
One (1) vial contains biotinylated anti-human CA15-3 migG in
a protein-stabilized matrix. A preservative has been added.
Store at 2-8°C.

C. CA15-3 Enzyme Reagent — 12 ml/vial - Icon ®
One (1) vial contains horseradish peroxidase incorporated
anti-human CA15-3 migG in a protein-stabilized matrix. A
preservative has been added. Store at 2-8°C.

D. Streptavidin Coated Plate — 96 wells — Icon U
One 96-well microplate coated with 1 pg/ml streptavidin and
packaged in an aluminum bag with a drying agent. Store at
2-8°C.

E. Wash Solution Concentrate —20ml - Icon
One (1) vial contains surfactant in buffered saline. A
preservative has been added. Store at 2-8°C.

F. CA 15-3 Dilution Matrix — 50 ml
One (1) vial of serum diluent contains buffer salts, protein,
surfactants. Store at 2-8°C.

G. Substrate Solution — 12ml/vial - Icon SM
One (1) vial contains tetramethylbenzidine (TMB) and
hydrogen peroxide (H,0O,) in buffer. Store at 2-8°C.

H. Stop Solution —8ml/vial - Icon
One (1) vial contains a strong acid (0.5M H,SO,) Store at
2-8°C.

I. Product Instructions

Note 1: Do not use reagents beyond the kit expiration date.

Note 2:  Avoid extended exposure to heat and light. Opened
reagents are stable for sixty (60) days when stored at 2-8°C.
Kit and component stability are identified on the label.

Note 3: Above reagents are for a single 96-well microplate.

4.1 Required But Not Provided:
1. Pipette capable of delivering 0.050ml (25pl) and 0.050ml (50p)
with a precision of better than 1.5%.

2. Dispenser(s) for repetitive deliveries of 0.100ml (100pl) and
0.350ml (350pl) volumes with a precision of better than 1.5%.

. Pipette (1000pl) used for serum diluent in patient dilutions.

. Microplate washer or a squeeze bottle (optional).

. Microplate Reader with 450nm and 620nm wavelength
absorbance capability.

. Absorbent Paper for blotting the microplate wells.

. Plastic wrap or microplate cover for incubation steps.

. Vacuum aspirator (optional) for wash steps.

. Timer.

0. Quality control materials.
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5.0 PRECAUTIONS

For In Vitro Diagnostic Use
Not for Internal or External Use in Humans or Animals

All products that contain human serum have been found to be
non-reactive for Hepatitis B Surface Antigen, HIV 1&2 and HCV
Antibodies by FDA required tests. Since no known test can offer
complete assurance that infectious agents are absent, all human
serum products should be handled as potentially hazardous and
capable of transmitting disease. Good laboratory procedures for
handling blood products can be found in the Center for Disease
Control / National Institute of Health, "Biosafety in Microbiological
and Biomedical Laboratories," 2nd Edition, 1988, HHS Publication
No. (CDC) 88-8395.

Safe disposal of kit componenets must be according to local
regulatory and statutory requirement.

6.0 SPECIMEN COLLECTION AND PREPARATION

The specimens shall be blood serum or heparanised plasma in
type and taken with the usual precautions in the collection of
venipuncture samples. For accurate comparison to establish
normal values, a fasting morning serum sample should be
obtained. The blood should be collected in a redtop (with or
without gel additives) venipuncture tube or for plasma use
evacuated tube(s) containing heparin. Allow the blood to clot for
serum samples. Centrifuge the specimen to separate the serum or
plasma from the cells.

In patients receiving therapy with high biotin doses (i.e.
>5mg/day), no sample should be taken until at least 8 hours
after the last biotin administration, preferably overnight to
ensure fasting sample.

Samples may be refrigerated at 2-8°C for a maximum period of
five (5) days. If the specimen(s) cannot be assayed within this
time, the sample(s) may be stored at temperatures of -20°C for up
to 30 days. Avoid repetitive freezing and thawing. When assayed
in duplicate, 0.050ml (50pl) of the diluted specimen is required.

7.0 QUALITY CONTROL

Each laboratory should assay controls at levels in the low, normal
and elevated range for monitoring assay performance. These
controls should be treated as unknowns and values determined in
every test procedure performed. Quality control charts should be
maintained to follow the performance of the supplied reagents.
Pertinent statistical methods should be employed to ascertain
trends. Significant deviation from established performance can
indicate unnoticed change in experimental conditions or
degradation of kit reagents. Fresh reagents should be used to
determine the reason for the variations.

8.0 REAGENT PREPARATION

1. Wash Buffer
Dilute contents of wash solution to 1000ml with distilled or
deionized water in a suitable storage container. Diluted buffer
can be stored at room temperature (2-30°C) for up to 60 days.

2. Patient Sample Dilution (1:21)
Dispense 0.025ml (25pl) of each control and/or patient
specimen into 0.50ml (500pl) of CA 15-3 dilution matrix
appropriately labeled, clean container(s) and mix thoroughly
before use. Store refrigerated at 2-8°C for up to 48 hours.

9.0 TEST PROCEDURE

Before proceeding with the assay, bring all reagents, serum
reference calibrators and controls to room temperature (20-27 <C).
**Test Procedure should be performed by a skilled individual
or trained professional.**

1. Format the microplates’ wells for each serum reference
calibrator, control and patient specimen to be assayed in
duplicate. Replace any unused microwell strips back into
the aluminum bag, seal and store at 2-8°C.

2. Pipette 0.025 ml (25 pl) of the appropriate diluted calibrator,
control or specimen into the assigned well.

3. Add 0.100 ml (100ul) of the biotinylated labeled antibody to
each well. It is very important to dispense all reagents
close to the bottom of the coated well.

4. Swirl the microplate gently for 20-30 seconds to mix and cover.

5. Incubate 60 minutes at room temperature.

6. Discard the contents of the microplate by decantation or
aspiration. If decanting, tap and blot the plate dry with
absorbent paper.

7. Add 0.350ml (350pl) of wash buffer (see Reagent Preparation
Section), decant (tap and blot) or aspirate. Repeat two (2)
additional times for a total of three (3) washes. An automatic
or manual plate washer can be used. Follow the
manufacturer’s instruction for proper usage. If a squeeze
bottle is employed, fill each well by depressing the
container (avoiding air bubbles) to dispense the wash.
Decant the wash and repeat two (2) additional times.

8. Add 0.100 ml (100pl) of the Cal5-3 Enzyme Reagent to each
well.

DO NOT SHAKE THE PLATE AFTER ENZYME ADDITION

9. Cover and incubate 60 minutes at room temperature.

10.Discard the contents of the microplate by decantation or
aspiration. If decanting, blot the plate dry with absorbent
paper.

11.Add 350ul of wash buffer (see Reagent Preparation Section),
decant (tap and blot) or aspirate. Repeat two (2) additional
times for a total of three (3) washes. An automatic or manual
plate washer can be used. Follow the manufacturer’s
instruction for proper usage. If a squeeze bottle is
employed, fill each well by depressing the container
(avoiding air bubbles) to dispense the wash. Decant the
wash and repeat two (2) additional times.

12.Add 0.100 ml (100pl) of substrate reagent to all wells. Always
add reagents in the same order to minimize reaction time.

DO NOT SHAKE THE PLATE AFTER SUBSTRATE ADDITION

13.Incubate at room temperature for twenty (20) minutes.

14. Add 0.050ml (50pl) of stop solution to each well and gently mix
for 15-20 seconds.

15.Read the absorbance in each well at 450nm (using a reference
wavelength of 620-630nm to minimize well imperfections) in a
microplate reader. The results should be read within thirty
(30) minutes of adding the stop solution.

10.0 CALCULATION OF RESULTS

A dose response curve is used to ascertain the concentration of

CA15-3 in unknown specimens.

1. Record the absorbance obtained from the printout of the

microplate reader as outlined in Example 1.

2. Plot the absorbance for each duplicate serum reference versus
the corresponding CA 15-3 concentration in U/ml on linear
graph paper (do not average the duplicates of the serum
references before plotting).

. Connect the points with a best-fit curve.

. To determine the concentration of CA 15-3 for an unknown,
locate the average absorbance of the duplicates for each
unknown on the vertical axis of the graph, find the intersecting
point on the curve, and read the concentration (in U/ml) from
the horizontal axis of the graph (the duplicates of the unknown
may be averaged as indicated). In the following example, the
average absorbance (0.721) intersects the dose response
curve at (58.4U/ml) CA 15-3 concentration (See Figure 1).

s w



EXAMPLE 1
Sample Well Mean Value
1.D. Number | AP | Aps () (U/mi)
Al 0.044
Cal A BL 0,042 0.043 0
C1 0.204
Cal B D1 0.191 0.198 10
El 0.560
CalC F1 0.525 0.543 40
Gl 1.103
Cal D ) 1024 1.064 100
A2 1.784
Cal E B2 1770 1.777 200
C2 2.431
Cal F D2 445 2.438 400
. A3 0.737
Patient B3 0.705 0.721 58.4
Figure 1
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*The data presented in Example 1 and Figure 1 are for illustration
only and should not be used in lieu of a dose response curve
prepared with each assay.

11.0 Q.C. PARAMETERS

In order for the assay results to be considered valid the

following criteria should be met:

1. The absorbance (OD) of calibrator F should be > 1.3.

2. Four out of six quality control pools should be within the
established ranges.

12.0 RISK ANALYSIS

The MSDS and Risk Analysis Form for this product are available

on request from Monobind Inc.

12.1 Assay Performance

1. It is important that the time of reaction in each well is held
constant to achieve reproducible results.

2. Pipetting of samples should not extend beyond ten (10)
minutes to avoid assay drift.

3. Highly lipemic, hemolyzed or
specimen(s) should not be used.

4. If more than one (1) plate is used, itis recommended to repeat
the dose response curve.

5. The addition of substrate solution initiates a kinetic reaction,
terminated by the addition of the stop solution. Therefore, the
substrate and stop solution should be added in the same
sequence to eliminate any time-deviation during reaction.

6. Plate readers measure vertically. Do not touch the bottom of
the wells.

7. Failure to remove adhering solution adequately in the
aspiration or decantation wash step(s) may result in poor
replication and spurious results.

8. Use components from the same lot. No intermixing of reagents
from different batches.

9. Patient specimens (diluted) with CA 15-3 concentrations above
400 U/ml may be further diluted (1/10 or higher) with CA15-3
diluted serum diluent and re-assayed. The sample’'s
concentration is obtained by multiplying the result by the
dilution factor.

10. Accurate and precise pipetting, as well as following the exact
time and temperature requirements prescribed are essential.
Any deviation from Monobind IFU may yield inaccurate results.

11.All applicable national standards, regulations and laws,

grossly  contaminated

including, but not limited to, good laboratory procedures, must
be strictly followed to ensure compliance and proper device
usage.

12.1t is important to calibrate all the equipment e.g. Pipettes,
Readers, Washers and/or the automated instruments used
with this device, and to perform routine preventative
maintenance.

13.Risk Analysis- as required by CE Mark IVD Directive 98/79/EC -
for this and other devices, made by Monobind, can be

requested via email from Monobind@ monobind.com.

12.2 Interpretation

1. Measurement and interpretation of results must be
performed by a skilled individual or trained professional.

2. Laboratory results alone are only one aspect for determining
patient care and should not be the sole basis for therapy,
particularly if the results conflict with other determinants.

3. The reagents for the test system have been formulated to
eliminate maximal interference; however, potential interaction
between rare serum specimens and test reagents can cause
erroneous results. Heterophilic antibodies often cause these
interactions and have been known to be problems for all kinds
of immunoassays (Boscato LM, Stuart MC. ‘Heterophilic
antibodies: a problem for all immunoassays’ Clin. Chem.
1988:3427-33). For diagnostic purposes, the results from this
assay should be in combination with clinical examination,
patient history and all other clinical findings.

4. For valid test results, adequate controls and other parameters
must be within the listed ranges and assay requirements.

5. If test kits are altered, such as by mixing parts of different kits,
which could produce false test results, or if results are
incorrectly interpreted, Monobind shall have no liability.

6. If computer controlled data reduction is used to interpret the
results of the test, it is imperative that the predicted values for
the calibrators fall within 10% of the assigned concentrations.

7. CA 15-3 has a low clinical sensitivity and specificity as a tumor
marker. Clinically an elevated CA 15-3 value alone is not of
diagnostic value as a test for cancer and should only be
used in conjunction with other clinical manifestations
(observations) and diagnostic parameters.

13.0 EXPECTED RANGES OF VALUES

The serum CA 15-3 is elevated in 2% of normal healthy women
and 7% of patients with non-neoplastic conditions. Also, it has
been reported to be elevated in cases of liver, lung, ovarian and
colorectal cancers. No definitive ranges have been reported for
those conditions.

TABLE |
Expected Values for the CA 15-3 Elisa Test System

TABLE 3
Between Assay Precision* (Values in U/ml)
Sample N X o C.V.
Level 1 10 222 2.0 9.1%
Level 2 10 58.5 3.85 6.6%
Level 3 10 104.6 9.33 8.9%

*As measured in ten experiments in duplicate.

14.2 Sensitivity

The CA 15-3 procedure has a analytical sensitivity of 0.2 U/ml at
three (3) SD from the zero calibrator. The functional sensitivity
(20% CV) was found to be 1.25U/ml.

14.3 Accuracy

The CA 15-3 AccuBind® ELISA test system was compared with a
reference method. Biological specimens from low, normal, and
elevated concentrations were assayed. The total number of such
specimens was 43. The least square regression equation and the
correlation coefficient were computed for the CA 15-3 in
comparison with the reference method. The data obtained is
displayed in Table 4.

TABLE 4
Method Mean Least Square Correlation
Regression Analysis  Coefficient
Monobind (y) 180.2 y=-0.219+1.008(X) 0.99
Reference (x) 178.6

Healthy Females [ <37 U/ml

It is important to keep in mind that establishment of a range of
values which can be expected to be found by a given method for a
population of "normal"-persons is dependent upon a multiplicity of
factors: the specificity of the method, the population tested and
the precision of the method in the hands of the analyst. For these
reasons each laboratory should depend upon the range of
expected values established by the Manufacturer only until an
in-house range can be determined by the analysts using the
method with a population indigenous to the area in which the
laboratory is located.

14.0 PERFORMANCE CHARACTERISTICS

14.1 Precision

The within and between assay precision of the CA 15-3
AccuBind® ELISA test system were determined by analyses on
three different levels of control sera. The number, mean value,
standard deviation (o) and coefficient of variation for each of these
control sera are presented in Table 2 and Table 3.

TABLE 2
Within Assay Precision (Values in U/ml)
Sample N X o C.V.
Level 1 20 20.9 1.91 9.1%
Level 2 20 61.7 2.03 3.3%
Level 3 20 96.9 2.67 2.8%

14.4 Specificity

In order to test the specificity of the antibody pair used massive
concentrations of possible cross-reactants were added to known
serum pools and assayed in parallel with the base sera. No cross
reaction was found. Percent cross-reactions for some of these
additions are listed below in Table 5.

TABLE 5

Analyte Concentration Interference
CA15-3 - 1.000
CA 125 10000 U/ml 0.001
CA 19-9 5000 U/ml 0.001
PSA 1000 ng/ml 0.026
AFP 30,000 ng/ml ND*
CEA 5,000ng/ml ND*
HCG 125,000mIU/ml ND*
RF 12,500 1U/ml 0.001
Bilirubin 200 pg/ml ND*
Hemolysis 30 pl/ml ND*
Lipids 50 pg/ml -0.009
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ELISA Microwells

Cancer Antigen 19-9 (CA 19-9)
Test System
Product Code: 3925-300

1.0 INTRODUCTION

Intended Use: The Quantitative Determination of Cancer
Antigen 19-9 (CA 19-9) Concentration in Human Serum by a
Microplate Enzyme Immunoassay, Colorimetric

2.0 SUMMARY AND EXPLANATION OF THE TEST

A mucin type Sialyl Lewis Antigens group of glycoproteins (SLA)
such as CA 19-9, 19-5 have been recognized as circulating
cancer associated antigens for gastrointestinal cancer. The
discovery of a monoclonal antibody clone (1116NS 19-9), which
exhibited selective reactivity with human gastrointestinal
carcinomas through the recognition of a carbohydrate determinant
(CA 19-9) defined as a sialyl lacto-N-flucopenrose Il, resulted in
the successful purification and thus, determination of human
gastrointestinal tumor associated glycoprotein antigen expressing
CA 19-9 from colorectal carcinoma cell lines. Recently, reports
indicate that serum CA 19-9 level is frequently elevated in the
circulation of patients with various gastrointestinal malignancies,
such as pancreatic, colorectal, gastric and hepatic carcinomas.
Together with CEA, elevated CA 19-9 is suggestive of gallbladder
disease. The tumor associated antigen may also be associated in
some malignant conditions. Research studies demonstrate that
serum CA 19-9 values may have utility in monitoring subjects with
the above mentioned diagnosed malignancies.

In this method, CA 19-9 calibrator, patient specimen or control is
first added to a streptavidin coated well. Biotinylated monoclonal
antibody (specific for CA 19-9) is added and the reactants mixed.
Reaction between the CA 19-9 antibodies and native CA 19-9
forms complex that binds with the streptavidin coated to the well.
The excess serum proteins are washed away via a wash step.
Another enzyme labeled monoclonal antibody specific to CA 19-9
is added to the wells. The enzyme labeled antibody binds to the
CA 19-9 already immobilized on the well through its binding with
the biotinylated monoclonal antibody. Excess enzyme is washed
off via a wash step. A color is generated by the addition of a
substrate. The intensity of the color generation is directly
proportional to the concentration of the CA 19-9 in the sample.

3.0 PRINCIPLE

Immunoenzymometric sequential assay (TYPE 4):

The essential reagents required for an immunoenzymometric
assay include high affinity and specificity antibodies (enzyme and
immobilized), with different and distinct epitope recognition, in
excess, and native antigen. In this procedure, the immobilization
takes place during the assay at the surface of a microplate well
through the interaction of streptavidin coated on the well and
exogenously added biotinylated monoclonal anti-CA19-9 antibody.

Upon mixing monoclonal biotinylated antibody, and a serum
containing the native antigen, reaction results between the native

antigen and the antibody, forming an antibody-antigen complex.
The interaction is illustrated by the following equation:

a

—
Agcatss + *"Abm = Ag(catog) - ADm

-a
B‘”Ab(m) = Biotinylated Monoclonal Antibody (Excess Quantity)
Agcaie-9) = Native Antigen (Variable Quantity)

Ad(cato9) - “"Abm = Antigen-antibody complex (Variable
Quantity)

ka = Rate Constant of Association

k_, = Rate Constant of Disassociation

Simultaneously, the complex is deposited to the well through the
high affinity reaction of streptavidin and biotinylated antibody. This
interaction is illustrated below:

Ad (car9.9) - B () + Streptavidincy = Immobilized complex (IC)
Streptavidincy = Streptavidin immobilized on well

Immobilized complex (IC) = Ag-Ab bound to the well

After a suitable incubation period, the antibody-antigen bound
fraction is separated from unbound antigen by decantation or
aspiration. Another antibody (directed at a different epitope)
labeled with an enzyme is added. Another interaction occurs to
form an enzyme labeled antibody-antigen-biotinylated-antibody
complex on the surface of the wells. Excess enzyme is washed off
via a wash step. A suitable substrate is added to produce color
measurable with the use of a microplate spectrophotometer. The
enzyme activity on the well is directly proportional to the native
free antigen concentration. By utilizing several different serum
references of known antigen concentration, a dose response
curve can be generated from which the antigen concentration of
an unknown can be ascertained.
Ky

—
E E
(IC) + “™Abx.care.9) = "AD .caig-9) - IC

b
EAb cate0) = Enzyme labeled Antibody (Excess Quantity)
EAb .cate0) - IC = Antigen-Antibodies Complex

kp = Rate Constant of Association

k., = Rate Constant of Dissociation

4.0 REAGENTS

Materials Provided:

A. CA 19-9 Calibrators — 1ml/vial - Icons A-F
Six (6) vials of human serum based reference calibrators at
concentrations of 0 (A), 10 (B), 50 (C), 100 (D), 250 (E) and
500 (F) U/ml. A preservative has been added. Store at 2-8°C.
Note: The standards, human serum based, were made using a
>99% pure affinity purified preparation of CA 19-9. The
preparation was calibrated against Centocor CA 19-9 IRMA
test.

B. CA 19-9 Biotin Reagent — 13ml/vial V
One (1) vial of Anti-Human CA19-9 (MoAb)-Biotin reagent in a
protein-stabilized matrix. A preservative has been added.
Store at 2-8°C.

C. CA 19-9 Enzyme Reagent — 13ml/vial - Icon @
One (1) vial of Anti-Human CA19-9-HRP conjugate in a
protein-stabilized matrix. A preservative has been added.
Store at 2-8°C.

D. Streptavidin Plate — 96 wells — Icon
One 96-well microplate coated with streptavidin and packaged
in an aluminum bag with a drying agent. Store at 2-8°C.

E. Wash Solution Concentrate — 20ml/vial - Icon
One (1) vial containing a surfactant in buffered saline. A
preservative has been added. Store at 2-8°C.

F. Substrate A — 7ml/vial - Icon S*
One (1) vial containing tetramethylbenzidine (TMB) in acetate
buffer. Store at 2-8°C. See “Reagent Preparation.”

G. Substrate B — 7ml/vial - Icon S
One (1) vial containing hydrogen peroxide (H,0O,) in acetate
buffer. Store at 2-8°C. See “Reagent Preparation.”

H. Stop Solution — 8mljvial - Icon
One (1) vial containing a strong acid (1N HCI). Store at 2-8°C.
I. Product Instructions.

Note 1: Do not use reagents beyond the kit expiration date.
Note 2: Avoid extended exposure to heat and light. Opened
reagents are stable for sixty (60) days when stored at

2-8°C. Kit and component stability are identified on the
label.
Note 3: Above reagents are for a single 96-well microplate

4.1 Required But Not Provided:

1. Pipette capable of delivering 0.025 & 0.050ml (25 & 50ul)
volumes with a precision of better than 1.5%.

2. Dispenser(s) for repetitive deliveries of 0.100 & 0.350ml (100 &
350pl) volumes with a precision of better than 1.5%.

3. Microplate washers or a squeeze bottle (optional).

4. Microplate Reader with 450nm and 620nm wavelength
absorbance capability.

5. Absorbent Paper for blotting the microplate wells.

6. Plastic wrap or microplate cover for incubation steps.

7. Vacuum aspirator (optional) for wash steps.

8. Timer.

9. Quality control materials.

5.0PRECAUTIONS

For In Vitro Diagnostic Use
Not for Internal or External Use in Humans or Animals

All products that contain human serum have been found to be
non-reactive for Hepatitis B Surface Antigen, HIV 1&2 and HCV
Antibodies by FDA licensed reagents. Since no known test can
offer complete assurance that infectious agents are absent, all
human serum products should be handled as potentially
hazardous and capable of transmitting disease. Good laboratory
procedures for handling blood products can be found in the
Center for Disease Control / National Institute of Health,
"Biosafety in Microbiological and Biomedical Laboratories," 2nd
Edition, 1988, HHS Publication No. (CDC) 88-8395.

Safe disposal of kit components must be according to local
regulatory and statutory requirement.

6.0 SPECIMEN COLLECTION AND PREPARATION

The specimens shall be blood serum and the usual precautions in
the collection of venipuncture samples should be observed. For
accurate comparison to established normal values, a fasting
morning serum sample should be obtained. The blood should be
collected in a plain redtop venipuncture tube without additives or
anti-coagulants. Allow the blood to clot for samples. Centrifuge the
specimen to separate the serum from the cells.

In patients receiving therapy with high biotin doses (i.e.
>5mg/day), no sample should be taken until at least 8 hours
after the last biotin administration, preferably overnight to
ensure fasting sample.

Samples may be refrigerated at 2-8°C for a maximum period of
five (5) days. If the specimen(s) cannot be assayed within this
time, the sample(s) may be stored at temperatures of -20°C for up
to 30 days. Avoid use of contaminated devices. Avoid repetitive
freezing and thawing. When assayed in duplicate, 0.050ml (50pl)
of the specimen is required.

7.0 QUALITY CONTROL

Each laboratory should assay controls at levels in the low, normal
and elevated range for monitoring assay performance. These
controls should be treated as unknowns and values determined in
every test procedure performed. Quality control charts should be
maintained to follow the performance of the supplied reagents.
Pertinent statistical methods should be employed to ascertain
trends. Significant deviation from established performance can
indicate unnoticed change in experimental conditions or
degradation of kit reagents. Fresh reagents should be used to
determine the reason for the variations.

8.0 REAGENT PREPARATION

1. Wash Buffer
Dilute contents of wash solution to 1000ml with distilled or
deionized water in a suitable storage container. Store diluted
buffer at 2-30°C for up to 60 days.

2. Working Substrate Solution — Stable for one (1) year
Pour the contents of vial labeled Solution ‘A’ into the vial
labeled Solution ‘B’. Place the yellow cap on the mixed
reagent for easy identification. Mix and label accordingly. Store
at 2-8°C.

Notel: Do not use the working substrate if it looks blue.
Note 2: Do not use reagents that are contaminated or have
bacteria growth.

9.0 TEST PROCEDURE

Before proceeding with the assay, bring all reagents, serum
reference calibrators and controls to room temperature (20 -
27<C).

**Test procedure should be performed by a skilled individual
or trained professional**

1. Format the microplates’ wells for each serum reference
calibrator, control and patient specimen to be assayed in
duplicate. Replace any unused microwell strips back into
the aluminum bag, seal and store at 2-8°C.

2. Pipette 0.025ml (25pl) of the appropriate serum reference
calibrator, control or specimen into the assigned well.

3. Add 0.100ml (100pl) of the biotinylated labeled antibody to
each well. It is very important to dispense all reagents
close to the bottom of the coated well.

. Swirl the microplate gently for 20-30 seconds to mix and cover.

. Incubate 60 minutes at room temperature.

. Discard the contents of the microplate by decantation or
aspiration. If decanting, tap and blot the plate dry with
absorbent paper.

7. Add 0.350ml (350pl) of wash buffer (see “Reagent
Preparation“), decant (tap and blot) or aspirate. Repeat two (2)
additional times for a total of three (3) washes. An automatic
or manual plate washer can be used. Follow the
manufacturer’s instruction for proper usage. If a squeeze
bottle is employed, fill each well by depressing the
container (avoiding air bubbles) to dispense the wash.
Decant the wash and repeat two (2) additional times.

8. Add 0.100ml (100ul) of the CA19-9 Enzyme Reagent labeled
antibody to each well.

DO NOT SHAKE THE PLATE AFTER ENZYME ADDITION

9. Cover and incubate 60 minutes at room temperature.

10.Discard the contents of the microplate by decantation or
aspiration. If decanting, blot the plate dry with absorbent
paper.

11.Add 0.350ml (350pl) of wash buffer (see Reagent Preparation
Section), decant (tap and blot) or aspirate. Repeat two (2)
additional times for a total of three (3) washes. An automatic
or manual plate washer can be used. Follow the
manufacturer’s instruction for proper usage. If a squeeze
bottle is employed, fill each well by depressing the
container (avoiding air bubbles) to dispense the wash.
Decant the wash and repeat two (2) additional times.

12.Add 0.100 ml (100pl) of working substrate solution to all wells
(see Reagent Preparation Section). Always add reagents in
the same order to minimize reaction time.

DO NOT SHAKE THE PLATE AFTER SUBSTRATE ADDITION

13.Incubate at room temperature for fifteen (15) minutes.

14.Add 0.050ml (50pl) of stop solution to each well and gently mix
for 15-20 seconds.

15.Read the absorbance in each well at 450nm (using a reference
wavelength of 620-630nm to minimize well imperfections) in a
microplate reader. The results should be read within thirty
(30) minutes of adding the stop solution.

oo b

10.0 CALCULATION OF RESULTS

A dose response curve is used to ascertain the concentration of

CA19-9 in unknown specimens.

1. Record the absorbance obtained from the printout of the

microplate reader as outlined in Example 1.

2. Plot the absorbance for each duplicate serum reference versus
the corresponding CA 19-9 concentration in U/ml on linear
graph paper (do not average the duplicates of the serum
references before plotting).

. Draw the best-fit curve through the plotted points.

. To determine the concentration of CA 19-9 for an unknown,
locate the average absorbance of the duplicates for each
unknown on the vertical axis of the graph, find the intersecting
point on the curve, and read the concentration (in U/ml) from
the horizontal axis of the graph (the duplicates of the unknown
may be averaged as indicated). In the following example, the
average absorbance (1.004) intersects the dose response
curve at 82.9U/ml CA 19-9 concentration (See Figure 1).

A w



Note: Computer data reduction software designed for ELISA
assay may also be used for the data reduction. If such
software is utilized, the validation of the software should be
ascertained.

EXAMPLE 1
Sample Well Mean Value
1D. Number | APS() | Aps (B) (Ulml)
Al 0.013
Cal A BL 0.014 0.014 0
C1 0.210
Cal B D1 0.212 0.208 10
E1l 0.754
CalC = 0.662 0.708 50
Gl 1.128
Cal D i 1152 1.140 100
A2 1.850
Cal E B2 1760 1.805 250
Cc2 2.310
Cal F D2 2400 2.355 500
. A3 1.009
Patient B3 0.999 1.004 82.9
Figure 1
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CA 19-9I Values in U/ml

*The data presented in Example 1 and Figure 1 is for illustration
only and should not be used in lieu of a dose response curve
prepared with each assay.

11.0 Q.C. PARAMETERS

In order for the assay results to be considered valid the

following criteria should be met:

1. The absorbance (OD) of calibrator F should be > 1.3

2. Four out of six quality control pools should be within the
established ranges.

12.0 RISK ANALYSIS

The MSDS and Risk Analysis Form for this product are available
on request from Monobind Inc.

12.1 Assay Performance

1. It is important that the time of reaction in each well is held
constant to achieve reproducible results.

2. Pipetting of samples should not extend beyond ten (10)
minutes to avoid assay drift.

3. Highly lipemic, hemolyzed or
specimen(s) should not be used.

4. If more than one (1) plate is used, it is recommended to repeat
the dose response curve.

5. The addition of substrate solution initiates a kinetic reaction,
which is terminated by the addition of the stop solution.
Therefore, the substrate and stop solution should be added in
the same sequence to eliminate any time-deviation during
reaction.

6. Plate readers measure vertically. Do not touch the bottom of
the wells.

7. Failure to remove adhering solution adequately in the
aspiration or decantation wash step(s) may result in poor
replication and spurious results.

8. Use components from the same lot. No intermixing of reagents
from different batches.

9. Patient specimens with CA 19-9 concentrations above
500U/ml may be diluted (for example 1/10 or higher) with
CA19-9 zero calibrator and re-assayed. The sample’s

grossly  contaminated

concentration is obtained by multiplying the result by the
dilution factor (10).

10.Accurate and precise pipetting, as well as following the exact
time and temperature requirements prescribed are essential.
Any deviation from Monobind’'s IFU may yield inaccurate
results.

11.All applicable national standards, regulations and laws,
including, but not limited to, good laboratory procedures, must
be strictly followed to ensure compliance and proper device
usage.

12.1t is important to calibrate all the equipment e.g. Pipettes,
Readers, Washers and/or the automated instruments used
with this device, and to perform routine preventative
maintenance.

13.Risk Analysis - as required by CE Mark IVD Directive 98/79/EC
- for this and other devices, made by Monobind, can be

requested via email from Monobind@monobind.com.

12.2 Interpretation

1. Measurements and interpretation of results must be
performed by a skilled individual or trained professional.

2. Laboratory results alone are only one aspect for determining
patient care and should not be the sole basis for therapy,
particularly if the results conflict with other determinants.

3. The reagents for the test system procedure have been
formulated to eliminate maximal interference; however,
potential interaction between rare serum specimens and test
reagents can cause erroneous results. Heterophilic antibodies
often cause these interactions and have been known to be
problems for all kinds of immunoassays. (Boscato LM Stuart
MC. ‘Heterophilic antibodies: a problem for all immunoassays’
Clin.Chem. 1988:3427-33). For diagnostic purposes, the
results from this assay should be used in combination with
clinical examination, patient history and all other clinical
findings.

4. For valid test results, adequate controls and other parameters
must be within the listed ranges and assay requirements.

5. If test kits are altered, such as by mixing parts of different kits,
which could produce false test results, or if results are
incorrectly interpreted, Monobind shall have no liability.

6. If computer controlled data reduction is used to interpret the
results of the test, it is imperative that the predicted values for
the calibrators fall within 10% of the assigned concentrations.

7. CA 19-9 has a low clinical sensitivity and specificity as a tumor
marker. Clinically an elevated CA 19-9 value alone is not of
diagnostic value as a test for cancer and should only be

TABLE 2
Within Assay Precision (Values in U/ml)
Sample N X o C.V.
Level 1 20 3.1 0.22 7.1%
Level 2 20 28.0 1.42 5.0%
Level 3 20 161.2 4.21 2.6%
TABLE 3
Between Assay Precision* (Values in U/ml)
Sample N X o C.V.
Level 1 10 3.7 0.34 9.2%
Level 2 10 25.3 1.81 7.1%
Level 3 10 154.0 5.11 3.4%

*As measured in ten experiments in duplicate.

14.2 Sensitivity

The CA 19-9 AccuBind® ELISA test system has a sensitivity of
1.0 U/ml. The sensitivity was ascertained by determining the
variability of the ‘0’ calibrator and using the 2o (95% certainty)
statistic to calculate the minimum dose.

14.3 Accuracy

The CA 19-9 AccuBind® ELISA test system was compared with a
reference method. Biological specimens from low, normal, and
elevated concentrations were assayed. The total number of such
specimens was 136. The least square regression equation and
the correlation coefficient were computed for the CA 19-9 in
comparison with the reference method. The data obtained is
displayed in Table 4.

TABLE 4
Least Square Correlation
Regression Analysis Coefficient
This Method (X) 18.62 x=1.4577+0.8837(y) 0.955
Reference (Y) 19.43

Method Mean

14.4 Specificity

In order to test the specificity of the antibody pair used massive
concentrations of possible cross-reactants were added to known
serum pools and assayed in parallel with the base sera. No cross
reaction was found. Percent cross-reactions for some of these
additions are listed below in Table 5.

used in conjunction with other clinical manif ions
(observations) and diagnostic parameters.

13.0 EXPECTED RANGES OF VALUES

The serum CA 19-9 is elevated in 1% of normal healthy women,
3% of normal healthy women with benign ovarian diseases, 6% of
patients with non-neoplastic conditions (including but not limited to
first trimester pregnancy, menstruation, endometriosis uterine
fibrosis, acute salphingitis, hepatic diseases and inflammation of
peritoneum or pericardium).

TABLE |
Expected Values for CA 19-9 AccuBind® ELISA Test System
Healthy and non-pregnant subjects <40 U/ml

It is important to keep in mind that establishment of a range of
values, which can be expected to be found by a given method for
a population of "normal” persons, is dependent upon a multiplicity
of factors: the specificity of the method, the population tested and
the precision of the method in the hands of the analyst. For these
reasons, each laboratory should depend upon the range of
expected values established by the Manufacturer only until an
in-house range can be determined by the analysts using the
method with a population indigenous to the area in which the
laboratory is located.

14.0 PERFORMANCE CHARACTERISTICS

14.1 Precision

The within and between assay precision of the CA 19-9
AccuBind® ELISA test system were determined by analyses on
three different levels of control sera. The number, mean value,
standard deviation (o) and coefficient of variation for each of these
control sera are presented in Table 2 and Table 3.

TABLE 5
Analyte Concentration Percent (%)
Cross Reaction
CA 19-9 - 100
CA 125 10000 U/ml 0.001
CA 15-3 1000 U/ml ND*
PSA 5000 ng/ml ND*
AFP 10000 ng/ml ND*
CEA 10000 ng/ml ND*
HCG 10000 mIU/ml ND*
RF 1000 kIU/ml ND*
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ELISA Microwells

Carcinoembryonic Antigen Next
Generation (CEA-Next Generation)
Test System
Product Code: 4625-300

1.0 INTRODUCTION

Intended Use: The Quantitative Determination of
Carcinoembryonic Antigen (CEA) Concentration in Human
Serum by a Microplate Enzyme Immunoassay, Colorimetric

2.0 SUMMARY AND EXPLANATION OF THE TEST

Carcinoembryonic antigen (CEA) is a glycoprotein with a
molecular weight of 180 kDA. CEA is the first of the so-called
carcinoembryonic proteins that was discovered in 1965 by Gold
and Freeman.! CEA is the most widely used marker for
gastrointestinal cancer.

Although CEA is primarily associated with colorectal cancers,
other malignancies that can cause elevated levels of CEA include
breast, lung, stomach, pancreas, ovary and other organs. Benign
conditions that cause significantly higher than normal levels
include inflammation of lung and gastrointestinal (Gl) tract and
benign liver cancer.** Heavy smokers, as a group, have higher
than normal baseline concentration of CEA.

In this method, CEA calibrator, patient specimen or control is first
added to a streptavidin coated well. Biotinylated monoclonal and
enzyme labeled antibodies (directed against distinct and different
epitopes of CEA) are added and the reactants mixed. Reaction
between the various CEA antibodies and native CEA forms a
sandwich complex that binds with the streptavidin coated to the
well.

After the completion of the required incubation period, the
enzyme-CEA antibody bound conjugate is separated from the
unbound enzyme-CEA conjugate by aspiration or decantation.
The activity of the enzyme present on the surface of the well is
quantitated by reaction with a suitable substrate to produce color.

The employment of several serum references of known
carcinoembryonic antigen (CEA) levels permits the construction of
a dose response curve of activity and concentration. From
comparison to the dose response curve, an unknown specimen's
activity can be correlated with CEA concentration.

3.0 PRINCIPLE

Immunoenzymometric assay (TYPE 3):

The essential reagents required for an immunoenzymometric
assay include high affinity and specificity antibodies (enzyme and
immobilized), with different and distinct epitope recognition, in
excess, and native antigen. In this procedure, the immobilization
takes place during the assay at the surface of a microplate well
through the interaction of streptavidin coated on the well and
exogenously added biotinylated monoclonal anti-CEA antibody.

Upon mixing monoclonal biotinylated antibody, the enzyme-
labeled antibody and a serum containing the native antigen,
reaction results between the native antigen and the antibodies,
without competition or steric hindrance, to form a soluble
sandwich complex. The interaction is illustrated by the following
equation:

Ka

Enz Btn = e Btn
Ab + Agcea + Abm = Ab - Agcea - Ab(m

-a
B‘”Ab(m) = Biotinylated Monoclonal Antibody (Excess Quantity)
Agcea = Native Antigen (Variable Quantity)

E2Ab = Enzyme labeled Antibody (Excess Quantity)

EAb - Agcea - ®"Ab ) = Antigen-Antibodies Sandwich Complex
ka = Rate Constant of Association

k., = Rate Constant of Dissociation

Simultaneously, the complex is deposited to the well through the
high affinity reaction of streptavidin and biotinylated antibody. This
interaction is illustrated below:

E?Ab - Agcea - “"Ab ) + Streptavidinc. = Immobilized complex
Streptavidinc . = Streptavidin immobilized on well

Immobilized complex = sandwich complex bound to the well

After equilibrium is attained, the antibody-bound fraction is
separated from unbound antigen by decantation or aspiration. The
enzyme activity in the antibody-bound fraction is directly
proportional to the native antigen concentration. By utilizing
several different serum references of known antigen values, a
dose response curve can be generated from which the antigen
concentration of an unknown can be ascertained.

4.0 REAGENTS

Materials Provided:

A. CEA Next Generation Calibrators — 1ml/vial Icons A-F
Six (6) vials of references CEA Antigen at levels of 0(A), 5(B),
10(C), 25(D), 100(E) and 250(F) ng/ml. A preservative has
been added. Store at 2-8°C.
Note: The standards, human serum based, were calibrated
using a reference preparation, which was assayed against the
1% International Reference Preparation (IRP# 73/601).

B. CEA Next Generation Enzyme Reagent -13ml/vial -lcon
One (1) vial containing enzyme labeled antibody, biotinylated
monoclonal mouse IgG in buffer, red dye, and preservative.
Store at 2-8°C.

C. Streptavidin Coated Plate — 96 wells — Icon {

One 96-well microplate coated with streptavidin and packaged
in an aluminum bag with a drying agent. Store at 2-8°C.

D. Wash Solution Concentrate — 20ml/vial - Icon
One (1) vial contains a surfactant in buffered saline. A
preservative has been added. Store at 2-8°C.

E. Substrate A — 7mlivial - Icon S*

One (1) vial contains tetramethylbenzidine (TMB) in buffer.
Store at 2-8°C. See “Reagent Preparation.”

F. Substrate B — 7mlivial - Icon S®
One (1) vial contains hydrogen peroxide (H,O,) in buffer.
Store at 2-8°C. See “Reagent Preparation.”

G. Stop Solution — 8ml/vial - Icon 5
One (1) vial contains a strong acid (1N HCI). Store at 2-8°C.

H. Product Instructions.

Note 1: Do not use reagents beyond the kit expiration date.

Note 2: Avoid extended exposure to heat and light. Opened
reagents are stable for sixty (60) days when stored at
2-8°C. Kit and component stability are identified on the
label.

Note 3: Above reagents are for a single 96-well microplate

4.1 Required But Not Provided:

1. Pipette(s) capable of delivering 0.025 & 0.050ml (25ul & 50pl)
volumes with a precision of better than 1.5%.

2. Dispenser(s) for repetitive deliveries of 0.100 & 0.350ml (100 &
350pl) volumes with a precision of better than 1.5%.

3. Microplate washers or a squeeze bottle (optional).

. Microplate Reader with 450nm and 620nm wavelength

absorbance capability.

. Absorbent Paper for blotting the microplate wells.

. Plastic wrap or microplate cover for incubation steps.

. Vacuum aspirator (optional) for wash steps.

. Timer.
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9. Quality control materials
5.0 PRECAUTIONS

For In Vitro Diagnostic Use
Not for Internal or External Use in Humans or Animals

All products that contain human serum have been found to be
non-reactive for Hepatitis B Surface Antigen, HIV 1&2 and HCV
Antibodies by FDA licensed reagents. Since no known test can
offer complete assurance that infectious agents are absent, all
human serum products should be handled as potentially
hazardous and capable of transmitting disease. Good laboratory
procedures for handling blood products can be found in the
Center for Disease Control / National Institute of Health,
"Biosafety in Microbiological and Biomedical Laboratories," 2nd
Edition, 1988, HHS Publication No. (CDC) 88-8395.

Safe disposal of kit components must be according to local
regulatory and statutory requirement.

6.0 SPECIMEN COLLECTION AND PREPARATION

The specimens shall be blood, serum in type, and the usual
precautions in the collection of venipuncture samples should be
observed. For accurate comparison to established normal values,
a fasting morning serum sample should be obtained. The blood
should be collected in a plain redtop venipuncture tube without
additives or anti-coagulants. Allow the blood to clot. Centrifuge the
specimen to separate the serum from the cells.

In patients receiving therapy with high biotin doses (i.e.
>5mg/day), no sample should be taken until at least 8 hours
after the last biotin administration, preferably overnight to
ensure fasting sample.

Samples may be refrigerated at 2-8°C for a maximum period of
five (5) days. If the specimen(s) cannot be assayed within this
time, the sample(s) may be stored at temperatures of -20°C for up
to 30 days. Avoid use of contaminated devices. Avoid repetitive
freezing and thawing. When assayed in duplicate, 0.050ml (50pl)
of the specimen is required.

7.0 QUALITY CONTROL

Each laboratory should assay controls at levels in the low, normal
and elevated range for monitoring assay performance. These
controls should be treated as unknowns and values determined in
every test procedure performed. Quality control charts should be
maintained to follow the performance of the supplied reagents.
Pertinent statistical methods should be employed to ascertain
trends. Significant deviation from established performance can
indicate unnoticed change in experimental conditions or
degradation of kit reagents. Fresh reagents should be used to
determine the reason for the variations.

8.0 REAGENT PREPARATION

1. Wash Buffer
Dilute contents of wash concentrate to 1000ml with distilled or
deionized water in a suitable storage container. Store diluted
buffer at 2-30°C for up to 60 days.

2. Working Substrate Solution — Stable for one (1) year
Pour the contents of the amber vial labeled Solution ‘A’ into
the clear vial labeled Solution ‘B’. Place the yellow cap on the
clear vial for easy identification. Mix and label accordingly.
Store at 2 - 8°C.

Note 1: Do not use the working substrate if it looks blue.
Note 2: Do not use reagents that are contaminated or have
bacteria growth.

9.0 TEST PROCEDURE

Before proceeding with the assay, bring all reagents, serum
reference calibrators and controls to room temperature (20 -27 <C).
**Test Procedure should be performed by a skilled individual
or trained professional**

1. Format the microplates’ wells for each serum reference
calibrator, control and patient specimen to be assayed in
duplicate. Replace any unused microwell strips back into
the aluminum bag, seal and store at 2-8°C.

2. Pipette 0.025 ml (25pl) of the appropriate serum reference
calibrator, control or specimen into the assigned well.

3. Add 0.100ml (100pl) of the CEA Enzyme Reagent to each
well. It is very important to dispense all reagents close to
the bottom of the coated well.

. Swirl the microplate gently for 20-30 seconds to mix and cover.

. Incubate 60 minutes at room temperature.

. Discard the contents of the microplate by decantation or
aspiration. If decanting, tap and blot the plate dry with
absorbent paper.

7. Add 0.350ml (350pl) of wash buffer (see Reagent Preparation
Section), decant (tap and blot) or aspirate. Repeat two (2)
additional times for a total of three (3) washes. An automatic
or manual plate washer can be used. Follow the
manufacturer’s instruction for proper usage. If a squeeze
bottle is employed, fill each well by depressing the
container (avoiding air bubbles) to dispense the wash.
Decant the wash and repeat two (2) additional times.

8. Add 0.100 ml (100ul) of working substrate solution to all wells
(see Reagent Preparation Section). Always add reagents in
the same order to minimize reaction time differences
between wells.

DO NOT SHAKE THE PLATE AFTER SUBSTRATE ADDITION

9. Incubate at room temperature for fifteen (15) minutes.

10.Add 0.050ml (50pl) of stop solution to each well and mix gently
for 15-20 seconds. Always add reagents in the same order
to minimize reaction time differences between wells.

11.Read the absorbance in each well at 450nm (using a reference
wavelength of 620-630nm to minimize well imperfections) in a
microplate reader. The results should be read within thirty
(30) minutes of adding the stop solution.

o0 b

10.0 CALCULATION OF RESULTS

A dose response curve is used to ascertain the concentration of

Carcinoembryonic antigen in unknown specimens.

1. Record the absorbance obtained from the printout of the

microplate reader as outlined in Example 1.

2. Plot the absorbance for each duplicate serum reference versus
the corresponding CEA concentration in ng/ml on linear graph
paper (do not average the duplicates of the serum references
before plotting).

. Draw the best-fit curve through the plotted points.

. To determine the concentration of CEA for an unknown, locate
the average absorbance of the duplicates for each unknown
on the vertical axis of the graph, find the intersecting point on
the curve, and read the concentration (in ng/ml) from the
horizontal axis of the graph (the duplicates of the unknown
may be averaged as indicated). In the following example, the
average absorbance 0.320 ng/ml intersects the dose response
curve at 18.1 ng/ml CEA concentration (see Figure 1).

B w

Note: Computer data reduction software designed for ELISA
assays may also be used for the data reduction. If such
software is utilized, the validation of the software should be
ascertained.

EXAMPLE 1
S | | e | e | v
calA AL 9028 0.027 0
calB o 9415 0.115 5
calc = 949 0.196 10
calD ‘ji gzjgi 0.418 25
calE = i:ggg 1.353 100
calF gg ;222 2.558 250
Patient £2 9592 0.320 181

*The data presented in Example 1 and Figure 1 is for illustration
only and should not be used in lieu of a dose response curve
prepared with each assay.
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11.0 Q.C. PARAMETERS

In order for the assay results to be considered valid the

following criteria should be met:

1. The absorbance (OD) of calibrator F should be > 1.3

2. Four out of six quality control pools should be within the
established ranges.

12.0 RISK ANALYSIS

The MSDS and Risk Analysis Form for this product are available
on request from Monobind Inc.

12.1 Assay Performance

1. It is important that the time of reaction in each well is held
constant to achieve reproducible results.

2. Pipetting of samples should not extend beyond ten (10)
minutes to avoid assay drift.

3. Highly lipemic, hemolyzed or
specimen(s) should not be used.

4. If more than one (1) plate is used, it is recommended to
repeat the dose response curve.

5. The addition of substrate solution initiates a kinetic reaction,
which is terminated by the addition of the stop solution.
Therefore, the substrate and stop solution should be added in
the same sequence to eliminate any time-deviation during
reaction.

6. Plate readers measure vertically. Do not touch the bottom of
the wells.

7. Failure to remove adhering solution adequately in the
aspiration or decantation wash step(s) may result in poor
replication and spurious results.

8. Use components from the same lot. No intermixing of
reagents from different batches.

9. Patient specimens with CEA concentrations above 250 ng/ml
may be diluted (for example 1/10 or higher) with normal male
serum (CEA < 5 ng/ml) and re-assayed. The sample’'s
concentration is obtained by multiplying the result by the
dilution factor (10).

10. Accurate and precise pipetting, as well as following the exact
time and temperature requirements prescribed are essential.
Any deviation from Monobind's IFU may vyield inaccurate
results.

11. All applicable national standards, regulations and laws,
including, but not limited to, good laboratory procedures, must
be strictly followed to ensure compliance and proper device
usage.

12. It is important to calibrate all the equipment e.g. Pipettes,
Readers, Washers and/or the automated instruments used
with this device, and to perform routine preventative
maintenance.

13. Risk Analysis- as required by CE Mark VD Directive 98/79/EC
- for this and other devices, made by Monobind, can be
requested via email from Monobind@monobind.com.

grossly  contaminated

12.2 Interpretation

1. Measurements and interpretation of results must be
performed by a skilled individual or trained professional.

2. Laboratory results alone are only one aspect for determining
patient care and should not be the sole basis for therapy,
particularly if the results conflict with other determinants.

3. The reagents for the test system procedure have been
formulated to eliminate maximal interference; however,
potential interaction between rare serum specimens and test

reagents can cause erroneous results. Heterophilic
antibodies often cause these interactions and have been
known to be problems for all kinds of immunoassays.
(Boscato LM Stuart MC. ‘Heterophilic antibodies: a problem
for all immunoassays’ Clin.Chem. 1988:3427-33). For
diagnostic purposes, the results from this assay should be
used in combination with clinical examination, patient history
and all other clinical findings.

4. For valid test results, adequate controls and other parameters
must be within the listed ranges and assay requirements.

5. |If test kits are altered, such as by mixing parts of different kits,
which could produce false test results, or if results are
incorrectly interpreted, Monobind shall have no liability.

6. If computer controlled data reduction is used to interpret the
results of the test, it is imperative that the predicted values for
the calibrators fall within 10% of the assigned concentrations.

7. CEA has a low clinical sensitivity and specificity as a tumor
marker. Clinically an elevated CEA value alone is not of
diagnostic value as a test for cancer and should only be
used in conjunction with other clinical manifestations
(observations) and diagnostic parameters. There are patients
with colorectal cancer that do not exhibit elevated CEA values
and elevated CEA values do not always change with
progression or regression of disease. Smokers demonstrate a
higher range of baseline values than non-smokers.

13.0 EXPECTED RANGES OF VALUES

Nearly 99% of non-smokers have CEA concentrations less than
5ng/ml. Similarly 99% of smokers have concentrations less than
10ng/ml.*

TABLE |
Expected Values for the CEA Next Generation
AccuBind® ELISA Test System
Non-smokers <5ng/ml
Smokers <10ng/ml

It is important to keep in mind that establishment of a range of
values, which can be expected to be found by a given method for
a population of "normal” persons, is dependent upon a multiplicity
of factors: the specificity of the method, the population tested and
the precision of the method in the hands of the analyst. For these
reasons, each laboratory should depend upon the range of
expected values established by the Manufacturer only until an
in-house range can be determined by the analysts using the
method with a population indigenous to the area in which the
laboratory is located.

14.0 PERFORMANCE CHARACTERISTICS

14.1 Precision

The within and between assay precisions of the CEA Next
Generation AccuBind® ELISA test system were determined by
analyses on three different levels of control sera. The number (N),
mean value (X), standard deviation (c) and coefficient of variation
(C.V.) for each of these control sera are presented in Table 2 and
Table 3.

TABLE 2
Within Assay Precision (Values in ng/ml)
Sample N X o C.V.
Level 1 20 2.6 0.25 9.6%
Level 2 20 125 1.01 8.1%
Level 3 20 24.1 1.35 5.6%
TABLE 3
Between Assay Precision* (Values in ng/ml)
Sample N X o C.V.
Level 1 10 2.8 0.30 10.7%
Level 2 10 12.8 1.18 9.2%
Level 3 10 23.5 1.85 7.8%

*As measured in ten experiments in duplicate.

14.2 Sensitivity

The CEA Next Generation AccuBind® ELISA test system has a
sensitivity of 0.025 ng. This is equivalent to a sample containing 1
ng/ml CEA concentration. The sensitivity was ascertained by
determining the variability of the ‘0 ng/ml’ calibrator and using the
20 (95% certainty) statistic to calculate the minimum dose.

14.3 Accuracy

The CEA Next Generation AccuBind® ELISA method was
compared with a reference method. Biological specimens from
normal and elevated concentrations were assayed. The total
number of such specimens was 64. The values ranged from 0.4 —
128ng/ml. The least square regression equation and the
correlation coefficient were computed for the CEA Next
Generation AccuBind® ELISA method in comparison with the
reference method. The data obtained is displayed in Table 4.

TABLE 4
Method Mean Least Square Correlation
Regression Analysis Coefficient
Monobind (X) 10.01  y=1.17+0.977x 0.995

Reference (Y) 9.04

E. Specificity:

Highly specific antibodies to CEA molecules have been used in
the CEA Next Generation AccuBind® ELISA test system. No
interference was detected with the performance of CEA Next
Generation AccuBind® ELISA upon addition of massive amounts
of the following substances to a human serum pool.

Substance Concentration
Acetylsalicylic Acid 100 pg/ml
Ascorbic Acid 100 pg/ml
Caffeine 100 pg/ml
AFP 10 pg/ml
PSA 1.0 pg/ml
CA-125 10,000 U/ml
hCG 1000 1U/ml
hLH 10 1U/ml
hTSH 100 miU/ml
hPRL 100 pg/ml

14.5 Linearity & Hook Effect:

Three different lot preparations of the CEA Next Generation
AccuBind® ELISA reagents were used to assess the linearity and
hook effect. Massive concentrations of CEA (> 60,000 ng/ml) were
used for linear dilutions in pooled human patient sera.

The test showed no hook effect up to concentrations of 60,000
ng/ml and a within dose recovery of 92.0 to 111.4%.
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ELISA Microwells

Cortisol Test System
Product Code: 3625-300

1.0 INTRODUCTION

Intended Use: The Quantitative Determination of Total
Cortisol Concentration in Human Serum or Plasma by a
Microplate Enzyme Immunoassay, Colorimetric

2.0 SUMMARY AND EXPLANATION OF THE TEST

Cortisol  (hydrocortisone, compound F) is the most potent
glucocorticoid produced by the human adrenal cortex. As with other
adrenal steroids, cortisol is synthesized from cholesterol, through a
series of enzymatically mediated steps, by the adrenal cortex.*? The
first and rate-limiting step in adrenal steroidogenesis, conversion of
cholesterol to pregnenolone, is stimulated by pituitary
adrenocorticotropic hormone (ACTH) which is, in turn, regulated by
hypothalamic corticotropin releasing factor (CRF). ACTH and CRF
secretion are inhibited by high cortisol levels. In plasma, the major
portion of cortisol is bound with high affinity to corticosteroid-binding
globulin (CBG, transcortin), with most of the remainder loosely bound
to albumin. Physiologically effective in anti-inflammatory activity and
blood pressure maintenance, cortisol is also involved in
gluconeogenesis. Cortisol acts through specific intracellular receptors
and has effects in numerous other physiologic systems, including
immune function, glucose-counter regulation, vascular tone, substrate
utilization and bone metabolism.** Cortisol is excreted primarily in
urine in an unbound (free) form.

Cortisol production has an ACTH-dependent circadian rhythm with
peak levels in the early morning and a nadir at night. The factors
controlling this circadian rhythm are not completely defined. The
circadian rhythm of ACTH/cortisol secretion matures gradually during
early infancy, and is disrupted in a number of physical and
psychological conditions.* Furthermore, increased amounts of ACTH
and cortisol are secreted independently of the circadian rhythm in
response to physical and psychological stress.™

Elevated cortisol levels and lack of diurnal variation have been
identified in patients with Cushing's disease (ACTH hyper
secretion).>®  Elevated circulating cortisol levels have also been
identified in patients with adrenal tumors.” Low cortisol levels are
found in primary adrenal insufficiency (e.g. adrenal hypoplasia,
congenital adrenal hyperplasia, Addison's disease) and in ACTH
deficiency.**° Due to the normal circadian variation of cortisol levels,
distinguishing normal and abnormally low cortisol levels can be
difficult. Therefore, various tests to evaluate the pituitary-adrenal
(ACTH-cortisol) axis, including insulin-induced hypoglycemia, short-
and long-term ACTH stimulation, CRF stimulation and artificial
blockage of cortisol synthesis with metronome have been performed.s’
*° Cortisol response characteristics for each of these procedures have
been reported.

The Monobind Cortisol EIA Kit uses a specific monoclonal anti-cortisol
antibody, and does not require prior sample extraction of serum or
plasma. Cross-reactivity to other naturally-occurring steroids is low.

The employment of several serum references of known cortisol

concentration permits construction of a graph of activity and con-
centration. From comparison to the dose response curve, an
unknown specimen's activity can be correlated with cortisol
concentration.

3.0 PRINCIPLE

Competitive Enzyme Immunoassay (TYPE 7):
The essential reagents required for an enzyme immunoassay
include antibody, enzyme-antigen conjugate and native antigen.
Upon mixing biotinylated antibody, enzyme-antigen conjugate and
a serum containing the native antigen, a competition reaction
results between the native antigen and the enzyme-antigen
conjugate for a limited number of antibody binding sites. The
interaction is illustrated by the followed equation:
Ka

.
FUAg + Ag + Abgy < AgAbgy + FAgAb gy,

-a
Abg, = Biotinylated Antibody (Constant Quantity)

Ag = Native Antigen (Variable Quantity)

ENZAg = Enzyme-antigen Conjugate (Constant Quantity)
AgAbg, = Antigen-Antibody Complex

E"ZAgAbg, = Enzyme-antigen Conjugate -Antibody Complex
ka = Rate Constant of Association

k.o = Rate Constant of Disassociation

K =k, / k.o = Equilibrium Constant

A simultaneous reaction between the biotin attached to the
antibody and the streptavidin immobilized on the microwell occurs.
This effects the separation of the antibody bound fraction after
decantation or aspiration.

AgAb g, + FAgAb gy, + Streptavidiney => immobilized complex
Streptavidincy = Streptavidin immobilized on well

Immobilized complex = sandwich complex bound to the solid surface

The enzyme activity in the antibody-bound fraction is inversely
proportional to the native antigen concentration. By utilizing
several different serum references of known antigen con-
centration, a dose response curve can be generated from which
the antigen concentration of an unknown can be ascertained.

4.0 REAGENTS

Materials Provided:

A. Cortisol Calibrators — 1Iml/vial — Icons A-F
Six (6) vials of serum reference for Cortisol at concentrations
of 0 (A), 1.0 (B), 4.0 (C), 10.0 (D), 20.0 (E) and 50.0 (F) ug/dl.
Store at 2-8°C. A preservative has been added.

B. Cortisol Enzyme Reagent — 7.0 ml/vial —Icon
One (1) ready to use vial containing Cortisol (Analog)-
horseradish peroxides (HRP) conjugate in a protein stabilizing
matrix with buffer, red dye, preservative and binding protein
inhibitors. Store at 2-8°C.

C. Cortisol Biotin Reagent — 7.0 ml —Icon V
One (1) vial containing anti-cortisol biotinylated migG
conjugate in buffer, dye and preservative. Store at 2-8°C.

D. Streptavidin Coated Plate — 96 wells — Icon U
One 96-well microplate coated with 1.0 pg/ml streptavidin and
packaged in an aluminum bag with a drying agent. Store at
2-8°C.

E. Wash Solution Concentrate — 20ml/vial — Icon
One (1) vial containing a surfactant in buffered saline. A
preservative has been added. Store at 2-8°C.

E. Substrate A — 7ml/vial — Icon S*

One (1) vial containing tetramethylbenzidine (TMB) in buffer.

Store at 2-8°C.

Substrate B — 7ml/vial — Icon S®

One (1) vial containing hydrogen peroxide (H,0O,) in buffer.

Store at 2-8°C.

G. Stop Solution — 8ml/vial — Icon .

One (1) vial containing a strong acid (1N HCI). Store at 2-8°C.
H. Product Instructions.

m

Note 1: Do not use reagents beyond the kit expiration date.

Note 2: Avoid extended exposure to heat and light. Opened
reagents are stable for sixty (60) days when stored at
2-8°C. Kit and component stability are identified on the
label.

Note 3: Above reagents are for a single 96-well microplate.

4.1 Required But Not Provided:

1. Pipette capable of delivering 0.025ml (25ul), 0.050ml, (50pul)
and 0.100ml (100pl) volumes with a precision of better than
1.5%.

2. Dispenser(s) for repetitive deliveries of 0.050ml (50ul) 0.100ml
(100p!) and 0.350ml (350pl) volumes with a precision of better
than 1.5%.

. Microplate washer or a squeeze bottle (optional).

. Microplate Reader with 450nm and 620nm wavelength
absorbance capability.

. Absorbent Paper for blotting the microplate wells.

. Plastic wrap or microplate covers for incubation steps.

. Vacuum aspirator (optional) for wash steps.

Timer.

. Quality control materials.

A w
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5.0 PRECAUTIONS

For In Vitro Diagnostic Use
Not for Internal or External Use in Humans or Animals

All products that contain human serum have been found to be
non-reactive for Hepatitis B Surface Antigen, HIV 1&2 and HCV
Antibodies by FDA required tests. Since no known test can offer
complete assurance that infectious agents are absent, all human
serum products should be handled as potentially hazardous and
capable of transmitting disease. Good laboratory procedures for
handling blood products can be found in the Center for Disease
Control / National Institute of Health, "Biosafety in Microbiological
and Biomedical Laboratories," 2nd Edition, 1988, HHS Publication
No. (CDC) 88-8395.

Safe Disposal of kit components must be according to local
regulatory and statutory requirement.

6.0 SPECIMEN COLLECTION AND PREPARATION

The specimens shall be blood; serum or plasma in type and the
usual precautions in the collection of venipuncture samples should
be observed. For accurate comparison to established normal
values, a fasting morning serum sample should be obtained. The
blood should be collected in a plain redtop venipuncture tube
without additives or anti-coagulants (for serum) or evacuated
tube(s) containing EDTA or heparin. Allow the blood to clot for
serum samples. Centrifuge the specimen to separate the serum or
plasma from the cells.

In patients receiving therapy with high biotin doses (i.e.
>5mg/day), no sample should be taken until at least 8 hours
after the last biotin administration, preferably overnight to
ensure fasting sample.

Samples may be refrigerated at 2-8°C for a maximum period of
five (5) days. If the specimen(s) cannot be assayed within this
time, the sample(s) may be stored at temperatures of -20°C for up
to 30 days. Avoid use of contaminated devices. Avoid repetitive
freezing and thawing. When assayed in duplicate, 0.050ml (50pl)
of the specimen is required.

7.0 QUALITY CONTROL

Each laboratory should assay controls at levels in the low, normal
and high range for monitoring assay performance. These controls
should be treated as unknowns and values determined in every
test procedure performed. Quality control charts should be
maintained to follow the performance of the supplied reagents.
Pertinent statistical methods should be employed to ascertain
trends. The individual laboratory should set acceptable assay
performance limits. In addition, maximum absorbance should be
consistent with past experience. Significant deviation from
established performance can indicate unnoticed change in
experimental conditions or degradation of kit reagents. Fresh
reagents should be used to determine the reason for the
variations.

8.0 REAGENT PREPARATION

1. Wash Buffer
Dilute contents of wash solution to 1000ml with distilled or
deionized water in a suitable storage container. Diluted
reagent can be stored at 2-30°C for up to 60 days.

2. Working Substrate Solution — Stable for 1 year
Pour the contents of the amber vial labeled Solution ‘A’ into
the clear vial labeled Solution ‘B’. Place the yellow cap on the
clear vial for easy identification. Mix and label accordingly.
Store at 2 - 30°C.

Note 1: Do not use the working substrate if it looks blue.

Note 2: Do not use reagents that are contaminated or have
bacteria growth.

9.0 TEST PROCEDURE

Before proceeding with the assay, bring all reagents, serum
reference calibrators and controls to room temperature (20-27 <C).
**Test Procedure should be performed by a skilled individual
or trained professional**

1. Format the microplates’ wells for each serum reference,
control and patient specimen to be assayed in duplicate.
Replace any unused microwell strips back into the

aluminum bag, seal and store at 2»8°C.

2. Pipette 0.025 ml (25puL) of the appropriate serum reference,
control or specimen into the assigned well.

. Add 0.050 ml (50ul) of the ready to use Cortisol Enzyme
Reagent to all wells

. Swirl the microplate gently for 20-30 seconds to mix.

. Add 0.050 ml (50pl) of Cortisol Biotin Reagent to all wells.

. Swirl the microplate gently for 20-30 seconds to mix.

. Cover and incubate for 60 minutes at room temperature.

. Discard the contents of the microplate by decantation or
aspiration. If decanting, blot the plate dry with absorbent
paper.

9. Add 0.350ml (350pl) of wash buffer (see Reagent Preparation
Section), decant (tap and blot) or aspirate. Repeat two (2)
additional times for a total of three (3) washes. An automatic
or manual plate washer can be used. Follow the
manufacturer’s instruction for proper usage. If a squeeze
bottle is employed, fill each well by depressing the
container (avoiding air bubbles) to dispense the wash.

Decant the wash and repeat two (2) additional times.

10.Add 0.100 ml (100pl) of working substrate solution to all wells
(see Reagent Preparation Section). Always add reagents in
the same order to minimize reaction time differences
between wells.

DO NOT SHAKE THE PLATE AFTER SUBSTRATE ADDITION
11.Incubate at room temperature for fifteen (15) minutes.

12.Add 0.050ml (50pl) of stop solution to each well and gently mix
for 15-20 seconds. Always add reagents in the same order
to minimize reaction time differences between wells.

13.Read the absorbance in each well at 450nm (using a reference
wavelength of 620-630nm to minimize well imperfections) in a
microplate reader. The results should be read within thirty
(30) minutes of adding the stop solution.
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Note: Dilute the samples suspected of concentrations higher than
50 pg/dl 1:5 and 1:10 with cortisol ‘0" pg/dl patient serum.

10.0 CALCULATION OF RESULTS

A dose response curve is used to ascertain the concentration

of cortisol in unknown specimens.

1. Record the absorbance obtained from the printout of the

microplate reader as outlined in Example 1.

2. Plot the absorbance for each duplicate serum reference versus
the corresponding cortisol concentration in pg/dl on linear
graph paper (do not average the duplicates of the serum
references before plotting).

. Connect the points with a best-fit curve.

. To determine the concentration of cortisol for an unknown,
locate the average absorbance of the duplicates for each
unknown on the vertical axis of the graph, find the intersecting
point on the curve, and read the concentration (in pg/dl) from
the horizontal axis of the graph (the duplicates of the unknown
may be averaged as indicated). In the following example, the
average absorbance (1.071) intersects the dose response
curve at (10.2 pg/dl) cortisol concentration (See Figure 1).

A w

Note: Computer data reduction software designed for ELISA
assays may also be used for the data reduction. If such
software is utilized, the validation of the software should be
ascertained.



EXAMPLE 1
BT | omber | DS | avet) | gy
calA Qi g:ggg 2543 0
calB gi g:igg 2194 1.0
calc Ei 12;3 1585 4.0
calD ﬁi 1:(1)22 1.084 10
calE gg 8:;52 0.725 20
calF gg 8:2‘; 0.350 50
crl1 £2 Lozt 1617 3.74
ctrl 2 &2 or 0.760 1857
Patient 2 1050 1071 10.24

*The data presented in Example 1 and Figure 1 is for illustration
only and should not be used in lieu of a standard curve prepared
with each assay.

Figure 1
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11.0 Q.C. PARAMETERS

In order for the assay results to be considered valid the

following criteria should be met:

1. The absorbance (OD) of calibrator 0 pg/dl should be > 1.3.

2. Four out of six quality control pools should be within the
established ranges.

12.0 RISK ANALYSIS

The MSDS and Risk Analysis Form for this product are available
on request from Monobind Inc.

12.1 Assay Performance

1. It is important that the time of reaction in each well is held
constant to achieve reproducible results.

2. Pipetting of samples should not extend beyond ten (10)
minutes to avoid assay drift.

3. Highly lipemic, hemolyzed or
specimen(s) should not be used.

4. If more than one (1) plate is used, it is recommended to repeat
the dose response curve.

5. The addition of substrate solution initiates a kinetic reaction,
which is terminated by the addition of the stop solution.
Therefore, the substrate and stop solution should be added in
the same sequence to eliminate any time-deviation during
reaction.

6. Plate readers measure vertically. Do not touch the bottom of
the wells.

7. Failure to remove adhering solution adequately in the
aspiration or decantation wash step(s) may result in poor
replication and spurious results.

8. Use components from the same lot. No intermixing of reagents
from different batches.

9. Accurate and precise pipetting, as well as following the exact
time and temperature requirements prescribed are essential.

grossly  contaminated

Any deviation from Monobind’'s IFU may yield inaccurate
results.

10.All applicable national standards, regulations and laws,
including, but not limited to, good laboratory procedures, must
be strictly followed to ensure compliance and proper device
usage.

11.1t is important to calibrate all the equipment e.g. Pipettes,
Readers, Washers and/or the automated instruments used
with this device, and to perform routine preventative
maintenance.

12.Risk Analysis- as required by CE Mark IVD Directive 98/79/EC -
for this and other devices, made by Monobind, can be

requested via email from Monobind@monobind.com.

12.2 Interpretation

1. Measurements and interpretation of results must be
performed by a skilled individual or trained professional.

2. Laboratory results alone are only one aspect for determining
patient care and should not be the sole basis for therapy,
particularly if the results conflict with other determinants.

3. The reagents for the procedure have been formulated to
eliminate maximal interference; however, potential interaction
between rare serum specimens and test reagents can cause
erroneous results. Heterophilic antibodies often cause these
interactions and have been known to be problems for all kinds
of immunoassays. (Boscato LM Stuart MC.'Heterophilic
antibodies: a problem for all immunoassays' Clin. Chem
1988:3427-33). For diagnostic purposes the results from this
assay should be used in combination with clinical examination,
patient’s history and, all other clinical findings.

4. For valid test results, adequate controls and other parameters
must be within the listed ranges and assay requirements.

5. If test kits are altered, such as by mixing parts of different kits,
which could produce false test results, or if results are
incorrectly interpreted, Monobind shall have no liability.

6. If computer controlled data reduction is used to interpret the
results of the test, it is imperative that the predicted values for
the calibrators fall within 10% of the assigned concentrations.

7. Total serum cortisol values may be dependent upon conditions
such as time of the day for sampling or administration of
prednisolone or prednisone (structurally related to cortisol).
Caution must be exercised while interpreting cortisol levels for
patients undergoing therapy with these and other structurally
related corticosteroids such as cortisone or corticosterone.

13.0 EXPECTED RANGES OF VALUES

A study of normal adult population was undertaken to determine
expected values for the Cortisol AccuBind® ELISA Test System.
The mean (R) values, standard deviations (c) and expected
ranges (+2c) are presented in Table 1.

TABLE |
Expected Values for the cortisol EIA Test System (in pg/dl)
Population Morning Afternoon
Adult 5-23 pg/dl 3-13 pg/dl
Child 3-21 pg/d 3 -10 pg/dl
Newborn 1-24 pg/dl

Please note: Normal results may vary from lab to lab

It is important to keep in mind that establishment of a range of
values which can be expected to be found by a given method for a
population of "normal”-persons is dependent upon a multiplicity of
factors: the specificity of the method, the population tested and
the precision of the method in the hands of the analyst. For these
reasons each laboratory should depend upon the range of
expected values established by the Manufacturer only until an
in-house range can be determined by the analysts using the
method with a population indigenous to the area in which the
laboratory is located.

14.0 PERFORMANCE CHARACTERISTICS

14.1  Precision

The within and between assay precision of the Cortisol
AccuBind® ELISA Test System were determined by analyses on
three different levels of pool control sera. The number, mean
values, standard deviation and coefficient of variation for each of
these control sera are presented in Table 2 and Table 3.

TABLE 2
Within Assay Precision (Values in pg/dl )
Sample N X [ C.V.
Low 16 34 028 8.2%
Normal 16 142 091 6.4%
High 16 36.5 2.23 6.1%
TABLE 3
Between Assay Precision (Values in pg/dl)
Sample N X [+ C.V.
Low 10 3.1 0.30 9.7%
Normal 10 15.1 1.06 7.0%
High 10 37.4 2.71 7.3%

*As measured in ten experiments in duplicate over a ten day
period.

14.2 Sensitivity

The Cortisol AccuBind® ELISA Test System has a sensitivity of
91.5 pg. This is equivalent to a sample containing a concentration
of 0.366 pg/dl. The sensitivity was ascertained by determining the
variability of the O pg/dl serum calibrator and using the 2c (95%
certainty) statistic to calculate the minimum dose.

14.3 Accuracy

The Cortisol AccuBind® ELISA Test System was compared with a
coated tube radioimmunoassay method. Biological specimens
from low, normal and high cortisol level populations were used.
The values ranged from 0.4 pg/dl — 95ug/dl. The total number of
such specimens was 202. The least square regression equation
and the correlation coefficient were computed for this cortisol EIA
in comparison with the reference method. The data obtained is
displayed in Table 4.

TABLE 4
Mean Least Square Correlation
Method (x) Regression Analysis  Coefficient
Monobind (y)  16.6 y =-0.228+1.0186(x) 0.984
Reference (X) 16.8

Only slight amounts of bias between this method and the
reference method are indicated by the closeness of the mean
values. The least square regression equation and correlation
coefficient indicates excellent method agreement.

14.4 Specificity

The % cross-reactivity of the cortisol antibody to selected
substances was evaluated by adding the interfering substance to
a serum matrix at various concentrations. The cross-reactivity was
calculated by deriving a ratio between doses of interfering
substance to dose of cortisol needed to displace the same amount
of labeled analog.

Substance Cross Reactivity
Cortisol 1.0000
Androstenedione 0.0004
Cortisone 0.2300
Corticosterone 0.1800
11-Deoxycortisol 0.0550
Dexamethasone 0.0001
Progesterone 0.0002
17a-OH Progesterone ND
DHEA ND
Estradiol ND
Estrone ND
Danazol ND
Testosterone ND
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AccweBind

ELISA Microwells

Dehydroepiandrosterone Sulfate
(DHEA-S) Test System
Product Code: 5125-300

1.0 INTRODUCTION

Intended Use: The Quantitative Determination of
Dehydroepiandrosterone Sulfate Concentration in Human
Serum or Plasma by a Microplate Enzyme Immunoassay,
Colorimetric

2.0 SUMMARY AND EXPLANATION OF THE TEST

Dehydroepiandrosterone sulfate (DHEA-S) is the major C19
steroid secreted by the adrenal cortex, and is a precursor in
testosterone and estrogen biosynthesis. DHEA-S, the sulfate
ester of DHEA, is derived from sulfated precursors and by
enzymatic conversion of DHEA in adrenal and extradrenal tissues.
Due to the presence of a 17-oxo [rather than hydroxyl] group,
DHEA-S possesses relatively weak androgenic activity, which for
unsulfated DHEA has been estimated at ~10% that of
testosterone." However, the bioactivity of DHEA-S may be
increased by its relatively high serum concentrations,
approximately 100 to 1000-fold higher than DHEA or testosterone,
and its weak affinity for sex-hormone binding globulin.2

The physiologic role of DHEA-S is not well-defined. Serum levels
are relatively high in the fetus and neonate, low during childhood,
and increase during puberty.>* Increased levels of DHEA-S during
adrenarche may contribute to the development of secondary
sexual hair. DHEA-S levels show a progressive decline after the
third decade of life.> Unlike DHEA, DHEA-S levels do not show
significant diurnal variation and little day-to-day variation. DHEA-S
levels are not responsive to acute corticotropin administration,*
and do not vary significantly during the normal menstrual cycle.
This may be due to the slower metabolic clearance rate of DHEA-
S as compared to DHEA.®

Measurement of serum DHEA-S is a useful marker of adrenal
androgen synthesis. Abnormally low levels have been reported in
hypoadrenalism,3 while elevated levels occur in several
conditions; including virilizing adrenal adenoma and carcinoma,’
21-hydroxylase and 3B-hydroxysteroid dehydrogenase
deficiencies®® and some cases of female hirsutism.? Since very
litte DHEA-S is produced by the gonads,® measurement of
DHEA-S may aid in the localization of the androgen source in
virilizing conditions. Methods for measurement of DHEA-S include
gas-liquid chromatography, double-isotope derivative techniques,
competitive protein-binding assays, and radioimmunoassay.
Although significant cross-reactivity —occurs with DHEA,
androstenedione and androsterone, the relative concentrations of
these competing substances in most normal and pathologic
samples predicts a minimal effect on assay performance.

The Monobind DHEA-S ELISA Kit uses a specific anti-DHEA-S
antibody, and does not require prior sample extraction of serum or
plasma. Cross-reactivity to other naturally occurring and
structurally related steroids is low. The employment of several
serum references of known DHEA-S concentration permits

construction of a graph of activity and concentration. From
comparison to the dose response curve, an unknown specimen's
activity can be correlated with DHEA-S concentration.

3.0 PRINCIPLE

Competitive Enzyme Immunoassay (TYPE 7):

The essential reagents required for an enzyme immunoassay
include antibody, enzyme-antigen conjugate and native antigen.
Upon mixing biotinylated antibody, enzyme-antigen conjugate and
a serum containing the native antigen, a competition reaction
results between the native antigen and the enzyme-antigen
conjugate for a limited number of antibody binding sites. The
interaction is illustrated by the following equation:

a

Ei fr— El
"Ag + Ag + Abg, = AgAbgy, + ““AgAbe,

-a
Abg, = Biotinylated x-DHEA-S 1gG Antibody (Constant Quantity)
Ag = Native Antigen (Variable Quantity)

ENZAg = Enzyme-antigen Conjugate (Constant Quantity)

AgAbg, = Antigen-Antibody Complex

E"Ag Abg, = Enzyme-antigen Conjugate -Antibody Complex

ka = Rate Constant of Association

k_, = Rate Constant of Disassociation

K =k, / k., = Equilibrium Constant

A simultaneous reaction between the biotin attached to the
antibody and the streptavidin immobilized on the microwell occurs.
This effects the separation of the antibody bound fraction after
decantation or aspiration.

AgAbg, + EAgAbg, + Streptavidincy = immobilized complex
Streptavidincw = Streptavidin immobilized on well

Immobilized complex = sandwich complex bound to the solid surface

The enzyme activity in the antibody bound fraction is inversely
proportional to the native antigen concentration. By utilizing
several different serum references of known antigen con-
centration, a dose response curve can be generated from which
the antigen concentration of an unknown can be ascertained.

4.0 REAGENTS

Materials Provided:

A. DHEA-S Calibrators — 1ml/vial - Icons A-F
Six (6) vials of serum reference for DHEA-S at concentrations
of 0 (A), 0.2 (B), 1.0 (C), 2.0 (D), 4.0 (E) and 8.0 (F) in pg/ml.
Store at 2-8°C. A preservative has been added. The
calibrators can be expressed in molar concentrations (nM/L)
by using 2.71 as a conversion factor.
For example: 1ug/ml x 2.71 = 2.71 uM/L

B. DHEA-S Enzyme Reagent — 6.0 minvial®
One (1) vial of DHEA-S (Analog)-horseradish peroxides (HRP)
conjugate in a protein-stabilizing matrix with red dye. Store at
2-8°C.

C. DHEA-S Biotin Reagent — 6.0 ml - Icon V
One (1) bottle of reagent contains anti-DHEA-S biotinylated
purified rabbit 1gG conjugate in buffer, blue dye and
preservative. Store at 2-8°C.

D. Streptavidin Coated Plate — 96 wells —Icon U
One 96-well microplate coated with 1.0 pg/ml streptavidin and
packaged in an aluminum bag with a drying agent. Store at
2-8°C.

E. Wash Solution Concentrate — 20ml/vial - Icon ‘
One (1) vial contains a surfactant in buffered saline. A
preservative has been added. Store at 2-8°C.

F. Substrate A — 7ml/vial - Icon S*
One (1) vial contains tetramethylbenzidine (TMB) in buffer.
Store at 2-8°C.

G. Substrate B — 7ml/vial - Icon S®
One (1) vial contains hydrogen peroxide (H,O;) in buffer.
Store at 2-8°C.

H. Stop Solution -- 8ml/vial - Icon
One (1) vial contains a strong acid (1N HCI). Store at 2-8°C.
I. Product Instructions

Note 1: Do not use reagents beyond the kit expiration date.

Note 2. Avoid extended exposure to heat and light. Opened
reagents are stable for sixty (60) days when stored at
2-8°C. Kit and component stability are identified on the
label.

Note 3: Above reagents are for a single 96-well microplate.

4.1 Required But Not Provided:

1. Pipette capable of delivering 0.010ml (10ul) and 0.050ml (50pl)
with a precision of better than 1.5%.

2. Dispenser(s) for repetitive deliveries of 0.100ml (100ul) and
0.350ml (350pl) volumes with a precision of better than 1.5%.

3. Adjustable volume (200-1000pl) dispenser(s) for conjugate.

. Microplate washer or a squeeze bottle (optional).

. Microplate Reader with 450nm and 620nm wavelength

absorbance capability.

. Absorbent Paper for blotting the microplate wells.

. Plastic wrap or microplate cover for incubation steps.

. Vacuum aspirator (optional) for wash steps.

. Timer.

0. Quality control materials.
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5.0 PRECAUTIONS

For In Vitro Diagnostic Use
Not for Internal or External Use in Humans or Animals

All products that contain human serum have been found to be
non-reactive for Hepatitis B Surface Antigen, HIV 1&2 and HCV
Antibodies by FDA required tests. Since no known test can offer
complete assurance that infectious agents are absent, all human
serum products should be handled as potentially hazardous and
capable of transmitting disease. Good laboratory procedures for
handling blood products can be found in the Center for Disease
Control / National Institute of Health, "Biosafety in Microbiological
and Biomedical Laboratories,” 2nd Edition, 1988, HHS Publication
No. (CDC) 88-8395.

Safe Disposal of kit components must be according to local
regulatory and statutory requirement.

6.0 SPECIMEN COLLECTION AND PREPARATION

The specimens shall be blood serum or heparanised plasma in
type, and taken with the usual precautions in the collection of
venipuncture samples. For accurate comparison to establish
normal values, a fasting morning serum sample should be
obtained. The blood should be collected in a redtop veni-puncture
tube with or without additives or anti-coagulants (for serum) or
evacuated tube(s) containing EDTA or heparin (for plasma). Allow
the blood to clot for serum samples. Centrifuge the specimen to
separate the serum or plasma from the cells.

In patients receiving therapy with high biotin doses (i.e.
>5mg/day), no sample should be taken until at least 8 hours
after the last biotin administration, preferably overnight to
ensure fasting sample.

Samples may be refrigerated at 2-8°C for a maximum period of
five (5) days. If the specimen(s) cannot be assayed within this
time, the sample(s) may be stored at temperatures of -20°C for up
to 30 days. Avoid use of contaminated devices. Avoid repetitive
freezing and thawing. When assayed in duplicate, 0.020ml (20ul)
of the specimen is required.

7.0 QUALITY CONTROL

Each laboratory should assay controls at levels in the low, normal
and high range for monitoring assay performance. These controls
should be treated as unknowns and values determined in every
test procedure performed. Quality control charts should be
maintained to follow the performance of the supplied reagents.
Pertinent statistical methods should be employed to ascertain
trends. The individual laboratory should set acceptable assay
performance limits. In addition, maximum absorbance should be
consistent with past experience. Significant deviation from
established performance can indicate unnoticed change in
experimental conditions or degradation of kit reagents. Fresh
reagents should be used to determine the reason for the
variations.

8.0REAGENT PREPARATION

1. Wash Buffer
Dilute contents of wash solution to 1000ml with distilled or
deionized water in a suitable storage container. Diluted buffer
can be stored at 2-30°C for up to 60 days.

2. Working Substrate Solution - Stable for 1 year
Pour the contents of the amber vial labeled Solution ‘A’ into
the clear vial labeled Solution ‘B’. Place the yellow cap on the
clear vial for easy identification. Mix and label accordingly.
Store at 2 - 8°C.

Notel: Do not use the working substrate if it looks blue.
Note 2: Do not use reagents that are contaminated or have
bacteria growth.

9.0 TEST PROCEDURE

Before proceeding with the assay, bring all reagents, serum
reference calibrators and controls to room temperature (20-27 <C).
**Test Procedure should be performed by a skilled individual
or trained professional**

1. Format the microplates’ wells for each serum reference
calibrator, control and patient specimen to be assayed in
duplicate. Replace any unused microwell strips back into
the aluminum bag, seal and store at 2-8°C.

2. Pipette 0.010 ml (10 pL) of the appropriate serum reference
calibrator, control or specimen into the assigned well.

3. Add 0.050 ml (50pl) of the DHEA-S Enzyme Reagent to all

wells.

. Swirl the microplate gently for 20-30 seconds to mix.

. Add 0.050 ml (50pl) of Anti- DHEA-S Biotin Reagent to all
wells.

. Swirl the microplate gently for 20-30 seconds to mix.

. Cover and incubate for 30 minutes at room temperature.

. Discard the contents of the microplate by decantation or
aspiration. If decanting, blot the plate dry with absorbent
paper.

9. Add 0.350ml (350pl) of wash buffer (see Reagent Preparation
Section), decant (tap and blot) or aspirate. Repeat two (2)
additional times for a total of three (3) washes. An automatic
or manual plate washer can be used. Follow the
manufacturer’s instruction for proper usage. If a squeeze
bottle is employed, fill each well by depressing the
container (avoiding air bubbles) to dispense the wash.
Decant the wash and repeat two (2) additional times.

10.Add 0.100 ml (100pl) of working substrate solution to all wells
(see Reagent Preparation Section). Always add reagents in
the same order to minimize reaction time differences
between wells.

DO NOT SHAKE THE PLATE AFTER SUBSTRATE ADDITION

11.Incubate at room temperature for fifteen (15) minutes.

12.Add 0.050ml (50pl) of stop solution to each well and gently mix
for 15-20 seconds. Always add reagents in the same order
to minimize reaction time differences between wells.

13.Read the absorbance in each well at 450nm (using a reference
wavelength of 620-630nm.. The results should be read
within thirty (30) minutes of adding the stop solution.
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Note: Dilute the samples suspected of concentrations higher than
8.0 ug/ml 1:5 and 1:10 with DHEA-S ‘0’ pug/ml calibrator or
patient serum pools with a known low value for DHEA-S.

10.0 CALCULATION OF RESULTS

A dose response curve is used to ascertain the concentration of

DHEA-S in unknown specimens.

1. Record the absorbance obtained from the printout of the

microplate reader as outlined in Example 1.

2. Plot the absorbance for each duplicate serum reference versus
the corresponding DHEA-S concentration in ug/ml on linear
graph paper (do not average the duplicates of the serum
references before plotting).

. Connect the points with a best-fit curve.

. To determine the concentration of DHEA-S for an unknown,
locate the average absorbance of the duplicates for each
unknown on the vertical axis of the graph, find the intersecting
point on the curve, and read the concentration (in ug/ml) from
the horizontal axis of the graph (the duplicates of the unknown
may be averaged as indicated). In the following example, the
average absorbance in the patient sample (1.078) intersects
the dose response curve at (1.21 pg/ml) DHEA-S
concentration (See Figure 1).
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Note: Computer data reduction software designed for ELISA
assays may also be used for the data reduction. If such



software is utilized, the validation of the software should be
ascertained.

EXAMPLE 1
Sample Well Mean Value
1D, Number | APS@) | AbsB) | (ugimi)
Al 2.562
Cal A BL 2582 2572 0.0
C1 1.865
Cal B D1 1829 1.847 0.2
El 1.186
Cal C =2 1140 1.163 1.0
Gl 0.855
Cal D i 0.845 0.850 2.0
A2 0.555
Cal E B2 0557 0.556 4.0
Cc2 0.355
Cal F D2 0.344 0.349 8.0
G2 1.394
Cont 1 "2 1380 1.387 0.62
A3 1.065
Pat# 1 B3 1.091 1.078 1.21
Figure 1
3 9
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2
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*The represented in Example 1 and Firgure 1 is for illustration only
and should NOT be used in lieu of a dose response curve
prepared with each assay.

11.0 Q.C. PARAMETERS

In order for the assay results to be considered valid the following

criteria should be met:

1. The absorbance (OD) of calibrator 0 ug/ml should be > 1.3

2. Four out of six quality control pools should be within the
established ranges.

12.0 RISK ANALYSIS

The MSDS and Risk Analysis Form for this product are available
on request from Monobind Inc.

12.1 Assay Performance

1. It is important that the time of reaction in each well is held
constant to achieve reproducible results.

2. Pipetting of samples should not extend beyond ten (10)
minutes to avoid assay drift.

3. Highly lipemic, hemolyzed or
specimen(s) should not be used.

4. If more than one (1) plate is used, it is recommended to repeat
the dose response curve.

5. The addition of substrate solution initiates a kinetic reaction,
which is terminated by the addition of the stop solution.
Therefore, the substrate and stop solution should be added in
the same sequence to eliminate any time-deviation during
reaction.

6. Plate readers measure vertically. Do not touch the bottom of
the wells.

7. Failure to remove adhering solution adequately in the
aspiration or decantation wash step(s) may result in poor
replication and spurious results.

8. Use components from the same lot. No intermixing of reagents
from different batches.

9. Patient specimens with DHEA-S concentrations above 8.0
pg/mL may be diluted (1/5, 1/10 or higher) with DHEA-S ‘0’
calibrator and re-assayed. The sample’s concentration is
obtained by multiplying the result by the dilution factor.

10.Accurate and precise pipetting, as well as following the exact
time and temperature requirements prescribed are essential.

grossly  contaminated

Any deviation from Monobind’ IFU may yield inaccurate
results.

11.All applicable national standards, regulations and laws,
including, but not limited to, good laboratory procedures, must
be strictly followed to ensure compliance and proper device
usage.

12.1t is important to calibrate all the equipment e.g. Pipettes,
Readers, Washers and/or the automated instruments used
with this device, and to perform routine preventative
maintenance.

13.Risk Analysis- as required by CE Mark IVD Directive 98/79/EC -
for this and other devices, made by Monobind, can be
requested via email from Monobind@monobind.com.

12.2 Interpretation

1. Measurements and interpretation of results must be
performed by a skilled individual or trained professional.

2. Laboratory results alone are only one aspect for determining
patient care and should not be the sole basis for therapy,
particularly if the results conflict with other determinants.

3. The reagents for the test system have been formulated to
eliminate maximal interference; however, potential interaction
between rare serum specimens and test reagents can cause
erroneous results. Heterophilic antibodies often cause these
interactions and have been known to be problems for all kinds
of immunoassays (Boscato LM, Stuart MC. ‘Heterophilic
antibodies: a problem for all immunoassays’ Clin. Chem.
1988:3427-33). For diagnostic purposes, the results from this
assay should be in combination with clinical examination,
patient history and all other clinical findings.

4. For valid test results, adequate controls and other parameters
must be within the listed ranges and assay requirements.

5. If test kits are altered, such as by mixing parts of different kits,
which could produce false test results, or if results are
incorrectly interpreted, Monobind shall have no liability.

6. If computer controlled data reduction is used to interpret the
results of the test, it is imperative that the predicted values for
the calibrators fall within 10% of the assigned concentrations.

7. Clinically, a DHEA-S value alone is not of diagnostic value
and should only be used in conjunction with other clinical
manifestations (observations) and diagnostic procedures.

13.0 EXPECTED RANGES OF VALUES
In agreement with established reference intervals for a “normal*
adult population, the expected ranges for the DHEA-S AccuBind®
ELISA Test System are detailed in Table 1.

TABLE |
Expected Values for the DHEA-S Test System

POPULATION RANGE (ug/ml)
Male 0.06 —4.58
Female 0.03 — 5.88

It is important to keep in mind that establishment of a range of
values which can be expected to be found by a given method for a
population of "normal” persons is dependent upon a multiplicity of
factors: the specificity of the method, the population tested and
the precision of the method in the hands of the analyst. For these
reasons each laboratory should depend upon the range of
expected values established by the manufacturer only until an in-
house range can be determined by the analysts using the method
with a population indigenous to the area in which the laboratory is
located.

14.0 PERFORMANCE CHARACTERISTICS

14.1 Precision

The within and between assay precision of the DHEA-S
AccuBind® ELISA Test System were determined by analyses on
three different levels of pool control sera. The number, mean
values, standard deviation and coefficient of variation for each of
these control sera are presented in Table 2 and Table 3.

TABLE 2
Within Assay Precision (Values in ug/ml )
Sample N X c C.V.
Low 16 0.66 0.06 9.8%
Normal 16 1.14 0.05 4.9%
High 16 4.84 0.21 4.3%

TABLE 3
Between Assay Precision (Values in ug/ml)
Sample N X [+ C.V.
Low 10 0.61 0.06 9.5%
Normal 10 1.36 0.04 3.1%
High 10 4.73 0.16 3.4%

*As measured in ten experiments in duplicate over a ten day
period.

14.2 Sensitivity

The DHEA-S AccuBind® ELISA Test System has a sensitivity of
0.042 ug/ml. The sensitivity was ascertained by determining the
variability of the 0 ug/ml serum calibrator and using the 2c (95%
certainty) statistic to calculate the minimum dose.

14.3 Accuracy

The DHEA-S AccuBind® ELISA Test System was compared with
a chemiluminescence immunoassay method. Biological
specimens from low, normal and relatively high DHEA-S level
populations were used (The values ranged from 0.2 ug/ml — 7.7
ug/ml). The total number of such specimens was 77. The least
square regression equation and the correlation coefficient were
computed for this DHEA-S EIA in comparison with the reference
method. The data obtained is displayed in Table 4.

TABLE 4
Mean  Least Square Correlation
Method (x) Regression Analysis  Coefficient
Monobind (y)  1.12 y=0.1448+0.986x) 0.983

Reference (X) 1.18

Only slight amounts of bias between this method and the
reference method are indicated by the closeness of the mean
values. The least square regression equation and correlation
coefficient indicates excellent method agreement.

14.4 Specificity

The % cross reactivity of the DHEA-S antibody to selected
substances was evaluated by adding the interfering substance to
a serum matrix at various concentrations. The cross-reactivity was
calculated by deriving a ratio between dose of interfering
substance to dose of DHEA-S needed to displace the same
amount of labeled analog.

Substance Cross Reactivity
DHEA-S 1.0000
DHEA 0.0004
Androstenedione 0.0003
Dihydotestosterone 0.0008
Cortisone <0.0001
Corticosterone <0.0001
Cortisol 0.0004
Spirolactone <0.0001
Estriol <0.0001
Estradiol <0.0001
Estrone <0.0001
Testosterone <0.0001
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AccweBind

ELISA Microwells

Estradiol (E2) Test System
Product Code: 4925-300

1.0 INTRODUCTION

Intended Use: The Quantitative Determination of Estradiol
Concentration in Human Serum or Plasma by a Microplate
Enzyme Immunoassay, Colorimetric

2.0 SUMMARY AND EXPLANATION OF THE TEST

Measurement of estradiol in serum or plasma is considered to be
the most reliable way to assess its rate of production.

Estradiol (17B-estradiol) is a steroid hormone (molecular weight of
272.3 daltons), which circulates predominantly protein-bound. In
addition to estradiol, other natural steroidal estrogens include
estrone, estriol and their metabolites. Natural estrogens are
hormones secreted principally by the ovarian follicles and also by
the adrenals, corpus luteum, and placenta and, in males, by the
testes. Exogenous estrogens (natural or synthetic) elicit, to
varying degrees, all the pharmacologic responses usually
produced by endogenous estrogens.

Estrogenic hormones are secreted at varying rates during the
menstrual cycle throughout the period of ovarian activity. During
pregnancy, the placenta becomes the main source of estrogens.
At menopause, ovarian secretion of estrogens declines at varying
rates. The gonadotropins of the anterior pituitary regulate
secretion of the ovarian hormones, estradiol and progesterone;
hypothalamic control of pituitary gonadotropin production is in turn
regulated by plasma concentrations of the estrogens and
progesterone. This complex feedback system results in the cyclic
phenomenon of ovulation and menstruation.

Estradiol determinations have proved of value in a variety of
contexts, including the investigation of precocious puberty in girls
and gynecomastia in men. Its principal uses have been in the
differential diagnosis of amenorrhea and in the monitoring of
ovulation induction.

This kit uses a specific anti-estradiol antibody, and does not
require prior sample extraction of serum or plasma. Cross-
reactivity to other naturally occurring and structurally related
steroids is low.

The employment of several serum references of known estradiol
concentration permits construction of a graph of activity and con-
centration. From comparison to the dose response curve, an
unknown specimen's activity can be correlated with estradiol
concentration.

3.0 PRINCIPLE

Delayed Competitive Enzyme Immunoassay (TYPE 9):

The essential reagents required for an enzyme immunoassay
include antibody, enzyme-antigen conjugate and native antigen.
Upon mixing the biotinylated antibody with a serum containing the
antigen, a reaction results between the antigen and the antibody.
The interaction is illustrated by the following equation:

R
Ag + Abgy, = AgAbgn
Abg, = Biotinylated antibody
Ag = Antigen (Variable Quantity) AgAbgy, = Immune Complex

After a short incubation, the enzyme conjugate is added (This
delayed addition permits an increase in sensitivity for low
concentration samples). Upon the additon of the enzyme
conjugate, competition reaction results between the enzyme
analog and the antigen in the sample for a limited number of
antibody binging sites (not consumed in the first incubation).
k
N
EZAQ + Ag + Abgn, = AgAbgy, + FAgAb gy,
-a

EnZAg = Enzyme-antigen Conjugate (Constant Quantity)
E"AgADb g, = Enzyme-antigen Conjugate -Antibody Complex
rAbg, = Biotinylated antibody not reacted in first incubation
ka = Rate Constant of Association
k.. = Rate Constant of Disassociation
K =k, / k.o = Equilibrium Constant

A simultaneous reaction between the biotin attached to the
antibody and the streptavidin immobilized on the microwell occurs.
This effects the separation of the antibody bound fraction after
decantation or aspiration.

AgAb g, + FAgADb g+ Streptavidin ey = immobilized complex
Streptavidincy = Streptavidin immobilized on well

Immobilized complex = sandwich complex bound to the solid surface

The enzyme activity in the antibody bound fraction is inversely
proportional to the native antigen concentration. By utilizing
several different serum references of known antigen con-
centration, a dose response curve can be generated from which
the antigen concentration of an unknown can be ascertained.

4.0 REAGENTS

Materials Provided

A. Estradiol Calibrators — 1ml/vial - Icons A-G
Seven (7) vials of serum reference for estradiol at
concentrations of 0 (A), 20 (B), 100 (C), 250 (D), 500 (E), 1500
(F) and 3000 (G) in pg/ml. Store at 2-8°C. A preservative has
been added. The calibrators can be expressed in molar
concentrations (pM/L) by multiplying by 3.67.
For example: 1pg/ml x 3.67=3.67 pM/L

B. Estradiol Enzyme Reagent — 6.0 ml/vial
One (1) vial of Estradiol (Analog)-horseradish peroxides (HRP)
conjugate in a protein-stabilizing matrix red with dye. Store at
2-8°C.

C. Estradiol Biotin Reagent — 6.0 ml - Icon V
One (1) bottle of reagent contains anti-estradiol biotinylated
purified rabbit IgG conjugate in buffer, green dye and
preservative. Store at 2-8°C.

D. Streptavidin Coated Plate — 96 wells —Icon U
One 96-well microplate coated with 1.0 pg/ml streptavidin and
packaged in an aluminum bag with a drying agent. Store at
2-8°C.

E. Wash Solution Concentrate — 20ml/vial - Icon ‘
One (1) vial contains a surfactant in buffered saline. A
preservative has been added. Store at 2-8°C.

F. Substrate Reagent — 12ml/vial - Icon S"
One (1) vial contains tetramethylbenzidine (TMB) and
hydrogen peroxide (H,O,) in buffer. Store at 2-8°C.

G. Stop Solution — 8mi/vial - Icon
One (1) vial contains a strong acid (0.5M H,SO,). Store at
2-8°C.

H. Product Instructions

Note 1: Do not use reagents beyond the kit expiration date.

Note 2: Avoid extended exposure to heat and light. Opened
reagents are stable for sixty (60) days when stored at
2-8°C. Kit and component stability are identified on label.

Note 3: Above reagents are for a single 96-well microplate.

4.1 Required But Not Provided:

1. Pipette capable of delivering 0.025ml (25ul) and 0.050ml (50pl)
with a precision of better than 1.5%.

2. Dispenser(s) for repetitive deliveries of 0.100ml (100ul) and
0.350ml (350pl) volumes with a precision of better than 1.5%.

3. Microplate washer or a squeeze bottle (optional).

4. Absorbent Paper for blotting the microplate wells.

. Microplate Reader with 450nm and 620nm wavelength
absorbance capability.

. Plastic wrap or microplate cover for incubation steps.

. Vacuum aspirator (optional) for wash steps.

. Timer.

. Quality control materials.
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5.0 PRECAUTIONS

For In Vitro Diagnostic Use
Not for Internal or External Use in Humans or Animals

All products that contain human serum have been found to be
non-reactive for Hepatitis B Surface Antigen, HIV 1&2 and HCV
Antibodies by FDA required tests. Since no known test can offer
complete assurance that infectious agents are absent, all human
serum products should be handled as potentially hazardous and
capable of transmitting disease. Good laboratory procedures for
handling blood products can be found in the Center for Disease
Control / National Institute of Health, "Biosafety in Microbiological
and Biomedical Laboratories," 2nd Edition, 1988, HHS Publication
No. (CDC) 88-8395.

Safe Disposal of kit components must be according to local
regulatory and statutory requirement.

6.0 SPECIMEN COLLECTION AND PREPARATION

The specimens shall be blood, serum or heparanised plasma in
type, and taken with the usual precautions in the collection of
venipuncture samples. For accurate comparison to establish
normal values, a fasting morning serum sample should be
obtained. The blood should be collected in a redtop (with or
without gel additives) venipuncture tube(s) or for plasma use
evacuated tube(s) containing heparin.. Allow the blood to clot for
serum samples. Centrifuge the specimen to separate the serum or
plasma from the cells.

In patients receiving therapy with high biotin doses (i.e.
>5mg/day), no sample should be taken until at least 8 hours
after the last biotin administration, preferably overnight to
ensure fasting sample.

Samples may be refrigerated at 2-80C for a maximum period of
five (5) days. If the specimen(s) cannot be assayed within this
time, the sample(s) may be stored at temperatures of -200C for up
to 30 days. Avoid use of contaminated devices. Avoid repetitive
freezing and thawing. When assayed in duplicate, 0.050ml of the
specimen is required.

7.0 QUALITY CONTROL

Each laboratory should assay controls at levels in the low, normal
and high range for monitoring assay performance. These controls
should be treated as unknowns and values determined in every
test procedure performed. Quality control charts should be
maintained to follow the performance of the supplied reagents.
Pertinent statistical methods should be employed to ascertain
trends. The individual laboratory should set acceptable assay
performance limits. In addition, maximum absorbance should be
consistent with past experience. Significant deviation from
established performance can indicate unnoticed change in
experimental conditions or degradation of kit reagents. Fresh
reagents should be used to determine the reason for the
variations.

8.0REAGENT PREPARATION

1. Wash Buffer
Dilute contents of wash solution to 1000ml with distilled or
deionized water in a suitable storage container. Diluted buffer
can be stored at 2-30°C for up to 60 days.

Note: Do not use reagents that are contaminated or have
bacteria growth.

9.0 TEST PROCEDURE

Before proceeding with the assay, bring all reagents, serum
reference calibrators and controls to room temperature (20-27 <C).

**Test Procedure should be performed by a skilled individual
or trained professional**

1. Format the microplates’ wells for each serum reference
calibrator, control and patient specimen to be assayed in
duplicate. Replace any unused microwell strips back into
the aluminum bag, seal and store at 2-8°C.

. Pipette 0.025 ml (25 pL) of the appropriate serum reference
calibrator, control or specimen into the assigned well.

. Add 0.050 ml (50pl) of the Estradiol Biotin Reagent to all wells.

. Swirl the microplate gently for 20-30 seconds to mix.

. Cover and incubate for 30 minutes at room temperature.

. Add 0.050 ml (50ul) of Estradiol Enzyme Reagent to all wells.
Add directly on top the reagents dispensed in the wells.

. Swirl the microplate gently for 20-30 seconds to mix.

. Cover and incubate for 90 minutes at room temperature.

9. Discard the contents of the microplate by decantation or
aspiration. If decanting, blot the plate dry with absorbent
paper.

10.Add 0.350ml (350pl) of wash buffer (see Reagent Preparation
Section), decant (tap and blot) or aspirate. Repeat two (2)
additional times for a total of three (3) washes. An automatic
or manual plate washer can be used. Follow the
manufacturer’s instruction for proper usage. If a squeeze
bottle is employed, fill each well by depressing the
container (avoiding air bubbles) to dispense the wash.
Decant the wash and repeat two (2) additional times.

11.Add 0.100 ml (100pl) of substrate solution to all wells. Always
add reagents in the same order to minimize reaction time
differences between wells.

DO NOT SHAKE THE PLATE AFTER SUBSTRATE ADDITION

12.Incubate at room temperature for twenty (20) minutes.

13.Add 0.050ml (50pl) of stop solution to each well and gently mix
for 15-20 seconds. Always add reagents in the same order
to minimize reaction time differences between wells.

14.Read the absorbance in each well at 450nm (using a reference
wavelength of 620-630nm. The results should be read
within fifteen (15) minutes of adding the stop solution.
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Note: Dilute the samples suspected of concentrations higher than
3000pg/ml 1:5 and 1:10 with estradiol ‘0’ pg/ml calibrator or
male patient serum pools with a known low value for estradiol.

10.0 CALCULATION OF RESULTS

A dose response curve is used to ascertain the concentration of

estradiol in unknown specimens.

1. Record the absorbance obtained from the printout of the

microplate reader as outlined in Example 1.

2. Plot the absorbance for each duplicate serum reference versus
the corresponding estradiol concentration in pg/ml on linear
graph paper (do not average the duplicates of the serum
references before plotting).

. Connect the points with a best-fit curve.

. To determine the concentration of estradiol for an unknown,
locate the average absorbance of the duplicates for each
unknown on the vertical axis of the graph, find the intersecting
point on the curve, and read the concentration (in pg/ml) from
the horizontal axis of the graph (the duplicates of the unknown
may be averaged as indicated). In the following example, the
average absorbance (1.202) intersects the dose response
curve at (160pg/ml) estradiol concentration (See Figure 1).

B w

Note: Computer data reduction software designed for ELISA
assay may also be used for the data reduction. If such
software is utilized, the validation of the software should be
ascertained.



EXAMPLE 1

Sample Well Mean Value

1.D. Number | APS®) | ApsB) | (pgimi)
cal A AL 2288 o | g
cal B gi 1'228 1.849 20
cac LT 100 s | 100
Cal D ﬁi égé; 1.003 250
calE gg g'sig 0.723 500
calF C2 1080 ™ 7 | 1500
Cal G Eg gggg 0.388 3000
Pat# 1 ﬁg iggg 1.202 160
*The data presented in Example 1 and Figure 1 is for illustration

only and should not be used in lieu of a dose response curve
prepared with each assay.

Figure 1
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11.0 Q.C. PARAMETERS

In order for the assay results to be considered valid the following

criteria should be met:

1. The absorbance (OD) of calibrator 0 pg/ml should be > 1.3

2. Four out of six quality control pools should be within the
established ranges.

12.0 RISK ANALYSIS

The MSDS and Risk Analysis Form for this product are available
on request from Monobind Inc.

12.1 Assay Performance

1. It is important that the time of reaction in each well is held
constant to achieve reproducible results.

2. Pipetting of samples should not extend beyond ten (10)
minutes to avoid assay drift.

3. Highly lipemic, hemolyzed or
specimen(s) should not be used.

4. If more than one (1) plate is used, it is recommended to repeat
the dose response curve.

5. The addition of substrate solution initiates a kinetic reaction,
terminated by the addition of the stop solution. Therefore, the
substrate and stop solution should be added in the same
sequence to eliminate any time-deviation during reaction.

6. Plate readers measure vertically. Do not touch the bottom of
the wells.

7. Failure to remove adhering solution adequately in the
aspiration or decantation wash step(s) may result in poor
replication and spurious results.

8. Use components from the same lot. No intermixing of reagents
from different batches.

9. Accurate and precise pipetting, as well as following the exact
time and temperature requirements prescribed are essential.
Any deviation from Monobind IFU may yield inaccurate results.

10.All applicable national standards, regulations and laws,
including, but not limited to, good laboratory procedures, must
be strictly followed to ensure compliance and proper usage.

grossly  contaminated

11.1t is important to calibrate all the equipment e.g. Pipettes,
Readers, Washers and/or the automated instruments used
with this device, and to perform routine preventative
maintenance.

12.Risk Analysis- as required by CE Mark IVD Directive 98/79/EC -
for this and other devices, made by Monobind, can be

requested via email from Monobind@monobind.com.

12.2 Interpretation

1. Measurements and interpretation of results must be
performed by a skilled individual or trained professional.

2. Laboratory results alone are only one aspect for determining
patient care and should not be the sole basis for therapy,
particularly if the results conflict with other determinants.

3. The reagents for the test system have been formulated to
eliminate maximal interference; however, potential interaction
between rare serum specimens and test reagents can cause
erroneous results. Heterophilic antibodies often cause these
interactions and have been known to be problems for all kinds
of immunoassays (Boscato LM, Stuart MC. ‘Heterophilic
antibodies: a problem for all immunoassays’ Clin. Chem.
1988:3427-33). For diagnostic purposes, the results from this
assay should be in combination with clinical examination,
patient history and all other clinical findings.

4. For valid test results, adequate controls and other parameters
must be within the listed ranges and assay requirements.

5. If test kits are altered, such as by mixing parts of different kits,
which could produce false test results, or if results are
incorrectly interpreted, Monobind shall have no liability.

6. If computer controlled data reduction is used to interpret the
results of the test, it is imperative that the predicted values for
the calibrators fall within 10% of the assigned concentrations.

13.0 EXPECTED RANGES OF VALUES

In agreement with established reference intervals for a “normal*
adult population and females during gestation the expected
ranges for the Estradiol AccuBind® ELISA Test System are
detailed in Table 1.

TABLE 1
Expected Values for the Estradiol Test System
Median Range
Females - -
Follicular Phase 48 9-175
Luteal Phase 103 44-196
Periovulatory 209 107-281
Treated Menopausal 122 42-289
Untreated Menopausal 7.3 ND-20
Oral Contraceptives 13 ND-103
Males 19 4-94

During pregnancy the Estradiol serum levels rise rapidly till the
end of third trimester.

It is important to keep in mind that establishment of a range of
values which can be expected to be found by a given method for a
population of "normal” persons is dependent upon a multiplicity of
factors: the specificity of the method, the population tested and
the precision of the method in the hands of the analyst. For these
reasons each laboratory should depend upon the range of
expected values established by the manufacturer only until an in-
house range can be determined by the analysts using the method
with a population indigenous to the area in which the laboratory is
located.

14.0 PERFORMANCE CHARACTERISTICS

14.1 Precision

The within and between assay precision of the estradiol
AccuBind® Microplate ELISA Test System were determined by
analyses on three different levels of pool control sera. The
number, mean values, standard deviation and coefficient of
variation for each of these control sera are presented in Table 2
and Table 3.

TABLE 2
Within Assay Precision (Values in pg/ml)
Sample N X [ C.V.
Low 20 81.9 8.1 9.9%
Normal 20 242.7 20.5 8.5%
High 20 423.7 7.5 7.5%

TABLE 3
Between Assay Precision (Values in pg/ml)
Sample N X [ C.V.
Low 20 106.1 51 4.8%
Normal 20 261.5 10.0 3.8%
High 20 436.7 13.5 8.2%

*As measured in ten experiments in duplicate over a ten day
period.

14.2 Sensitivity

The estradiol AccuBind® EIA Test System has a sensitivity of 8.2
pg/ml. The sensitivity was ascertained by determining the
variability of the 0 pg/ml serum calibrator and using the 2c (95%
certainty) statistic to calculate the minimum dose.

14.3 Accuracy

The Estradiol AccuBind® ELISA Test System was compared with
a reference method. Biological specimens from low, normal and
relatively high estradiol level populations were used (The values
ranged from 10 pg/ml — 4300 pg/ml). The total number of such
specimens was 65. The least square regression equation and the
correlation coefficient were computed for this estradiol EIA in
comparison with the reference method. The data obtained is
displayed in Table 4.

TABLE 4
Mean  Least Square Correlation
Method (x) Regression Analysis  Coefficient
Monobind (y)  336.8  y=36.50+1.023(x) 0.989
Reference (X) 293.4

Only slight amounts of bias between this method and the
reference method are indicated by the closeness of the mean
values. The least square regression equation and correlation
coefficient indicates excellent method agreement.

14.4 Specificity

The % cross reactivity of the estradiol antibody to selected
substances was evaluated by adding the interfering substance to
a serum matrix at various concentrations. The cross-reactivity was
calculated by deriving a ratio between dose of interfering
substance to dose of estradiol needed to displace the same
amount of labeled analog.

Substance Cross Reactivity

Androstenedione 0.0003
Dihydotestosterone 0.0008
Cortisone <0.0001
Corticosterone <0.0001
Cortisol 0.0004
Estriol <0.0001
DHEA sulfate <0.0001
Estradiol <0.0001
Estrone <0.0001
Testosterone <0.0001
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