Carcinoembryonic Antigen

(CEA) IMR Reagent
MF-CEA-0061

C€ Mag@u

For In Vitro Diagnostic & Professional Use

Intended Use

Use Carcinoembryonic Antigen (CEA) IMR Reagent only with the
XacPro-E System (MagQu Co., Ltd.). The reagent is used to
quantitatively measure CEA protein in human fluid specimen, such as

serum.

Summary & Explanation

Human carcinoembryonic antigen (CEA) (MW = 175,000 — 200,000
g/mol) is a glycoprotein involved in cell adhesion. It is normally
produced during fetal development, but the production of CEA stops
before birth. Therefore, it is not usually present in the blood of healthy
adults, although levels are raised in heavy smokers. Both benign and
malignant (harmless and cancerous) conditions can increase the CEA
level in blood. The most frequent cancer which causes an increased
CEA concentration is cancer of the colon and rectum (Colorectal
Cancer, CRC). The normal range for CEA concentration in an adult

non-smoker is < 2.5 ng/ml and for a smoker < 5.0 ng/ml in blood. *?

CEA (ng/mL) ColoRectal Cancer

> 10 High risk
2.5(5.0)-10 Low risk
<2.5(5.0) Normal (Smoker)

Principles of Test

The Carcinoembryonic Antigen (CEA) IMR Reagent is designed for
rapid quantifying CEA by Immuno Magnetic Reduction (IMR). We
conjugated the antibody on the surface of around 50 nm-in-diameter
Fe;0, magnetic particles. When the antibodies on the surface bind with
CEA, the magnetic particles form clusters. Therefore, the ac
susceptibility (Xac) of magnetic particles would be reduced in the adding
ac magnetic field. By measuring the reduction of X,., we can quantify

CEA protein in the sample easily, rapidly, and accurately.®*

Reagents

Carcinoembryonic Antigen (CEA) IMR reagent ...... 4 x 1 mL (100 tests)

Storage Conditions & Stability
Storage reagent at 2 ~8 C, the shelf life is 12 weeks.

Statement of Warnings

1. Do not be frozen.

2. Please keep away from events with strong magnetism.

3. Forin vitro diagnostic use only.

4.  For professional use only.

5. Do not use the reagent when it has taken out form 2~8 °C over
24 hours. Do not use the reagent when it has something

precipitated.

Reagent Preparation
Please use the Carcinoembryonic Antigen (CEA) IMR reagents at room

temperature (15-30C).

Specimen Collection & Preparation

1. Collect all blood samples by wearing protective equipment and
following universal precautions for venipuncture. Whole blood is
collected in an anticoagulant-free serum separation tube (red top).

2. Ensure that complete clot formation has taken place prior to
centrifugation.

3. Centrifuge the serum separation tube for 10 minutes at
1,500-2,000 x g to separate the serum from the red blood cells.

4.  After centrifugation, serum is taken for measurement immediately
or deep frozen (-20°C or colder) until needed. Avoid repeated

freezing or thawing.

Procedure

1. Add 60p L sample to glass testing tube.

2. Add 40u L magnetic reagent to glass tube, and mix well.
3. Put the glass tube on the measuring site of IMR analyzer.
4. Wait for the end of reaction and read the result.

5. Use the table 1 for converting to the concentration of CEA

antigen as reference.

Results

By using XacPro-E, we can get two signals: one is the AC signal
before the reaction (Xaco) and the other is the AC signal after reaction
(Xac). Then we can have the IMR (%) through two signal by following
function :

Xac, — X
IMR(%) zy
ac,

IMR (%), as functions of CEA antigen concentration ¢cea are explored
and are found to follow the logistic function:

IMRO)=—~—B 8

1+(¢°—EA)7

where A, B, ¢o, and y are fitting parameters. For CEA,A=1.01,B =
4.25, ¢, = 33.35, and y = 0.76. The concentration of CEA antigen can
be available by following equation. And you can find the table for

converting to the concentration of CEA as reference.



Table 1. IMR(%) vs [CEA]

4.00 IMR(%)[[CEA] ng/mI[IMR(%)][CEA] ng/mI|IMR(%)[[CEA] ng/mI[IMR(%)[[CEA] ng/ml
) 105 | <013 | 161 | 475 |217| 1547 |273| 39.24
-t Analyzer 1 106 | 014 |1.62| 488 |218| 1574 |2.74| 39.89
I Analyzer 2 107 | 018 |163| 501 |219| 1602 |2.75| 4054
_ soor } Analvzer 3 1.08 | 022 |164| 514 |220| 1630 |2.76| 41.21
S y 1.09 | 026 |165| 527 |221| 1659 |2.77| 4189
vt i 110 | 031 |166| 541 |222| 1688 |2.78| 4258
= Lol 111 | 036 |167| 555 |223| 17.18 |279| 43.29
: 112 | 041 |168| 560 |224| 1748 |2.80| 44.00
i 113 | 046 |169| 583 |225| 17.78 | 281 | 44.73
114 | 051 |170| 597 |226]| 1809 |2.82| 4547
Look 115 | 057 |171| 612 |227| 1840 |2.83| 46.23
i R 116 | 062 |172| 627 |228| 1872 |284| 47.00
n 10 00 117 | 068 |173| 642 |229| 1904 |285| 47.78
Fig.1 The IMR standard curve of CEA concentration in serum. 118 | 074 |174| 657 |230| 1936 |2.86| 48.58

1.19 0.80 1.75 6.72 2.31 19.69 2.87 49.39
1.20 0.86 1.76 6.88 2.32 20.03 2.88 50.22
121 0.93 1.77 7.03 2.33 20.37 2.89 51.06
1.22 0.99 1.78 7.20 2.34 20.71 2.90 51.92
1.23 1.06 1.79 7.36 2.35 21.06 2.91 52.80
1.24 1.13 1.80 7.52 2.36 21.42 2.92 53.69

Limitations

1. The analytical range of reagent is from 0.13 to 100 ng/mL. When

the specimen with CEA protein > 100 ng/mL is to be determined, 125| 120 |[181| 7.69 |237| 2178 |293| 5460
1.26 1.27 1.82 7.86 2.38 22.15 2.94 55.53

carry out the following procedures to obtain the accurate 1.27 1.35 183 | 803 |239| 2252 |[295| 56.48
1.28 1.42 1.84 8.20 2.40 22.89 2.96 57.44

concentration. Dilute the specimen, re-assay, and multiply the 1.29 1.50 1.85 8.38 241 | 2328 | 297 | 5842
1.30 1.58 1.86 8.56 2.42 23.66 2.98 59.42

assayed CEA protein value by the dilution factor. 1.31 1.66 1.87 8.74 243 | 24.06 | 299 | 60.45
o ) 1.32 1.74 1.88 8.92 2.44 24.46 3.00 61.49

2. Reagents should be used before the expiration date printed on the 1.33 1.82 1.89 9.11 245 | 2486 |301| 6256
. 1.34 1.90 1.90 9.30 2.46 25.28 3.02 63.64
kit label. 135 | 199 |1.91| 949 |247| 2570 |3.03| 64.75

1.36 2.07 1.92 9.68 2.48 26.12 3.04 65.88
1.37 2.16 1.93 9.88 2.49 26.55 3.05 67.04
1.38 2.25 1.94 10.07 2.50 26.99 3.06 68.22
1.39 2.34 1.95 10.27 2.51 27.43 3.07 69.42

3. Data is based upon human serum sample.

1.40 2.44 1.96 10.48 2.52 27.89 3.08 70.65
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% 1. IMR(%) vs [CEA]

IMR( [CEA] IMR( [CEA] IMR( [CEA] IMR( [CEA]
%) ng/ml %) ng/ml %) ng/ml %) ng/ml
1.05 <0.13 1.61 4.75 2.17 15.47 2.73 39.24
1.06 0.14 1.62 4.88 2.18 15.74 2.74 39.89
1.07 0.18 1.63 5.01 2.19 16.02 2.75 40.54
1.08 0.22 1.64 5.14 2.20 16.30 2.76 41.21
1.09 0.26 1.65 5.27 2.21 16.59 2.77 41.89
1.10 0.31 1.66 5.41 2.22 16.88 2.78 42.58
1.11 0.36 1.67 5.55 2.23 17.18 2.79 43.29
1.12 0.41 1.68 5.69 2.24 17.48 2.80 44.00
1.13 0.46 1.69 5.83 2.25 17.78 2.81 44.73
1.14 0.51 1.70 5.97 2.26 18.09 2.82 45.47
1.15 0.57 1.71 6.12 2.27 18.40 2.83 46.23
1.16 0.62 1.72 6.27 2.28 18.72 2.84 47.00
1.17 0.68 1.73 6.42 2.29 19.04 2.85 47.78
1.18 0.74 1.74 6.57 2.30 19.36 2.86 48.58
1.19 0.80 1.75 6.72 2.31 19.69 2.87 49.39
1.20 0.86 1.76 6.88 2.32 20.03 2.88 50.22
1.21 0.93 1.77 7.03 2.33 20.37 2.89 51.06
1.22 0.99 1.78 7.20 2.34 20.71 2.90 51.92
1.23 1.06 1.79 7.36 2.35 21.06 2.91 52.80
1.24 1.13 1.80 7.52 2.36 21.42 2.92 53.69
1.25 1.20 1.81 7.69 2.37 21.78 2.93 54.60
1.26 1.27 1.82 7.86 2.38 22.15 2.94 55.53
1.27 1.35 1.83 8.03 2.39 22.52 2.95 56.48
1.28 1.42 1.84 8.20 2.40 22.89 2.96 57.44
1.29 1.50 1.85 8.38 241 23.28 2.97 58.42
1.30 1.58 1.86 8.56 2.42 23.66 2.98 59.42
1.31 1.66 1.87 8.74 2.43 24.06 2.99 60.45
1.32 1.74 1.88 8.92 2.44 24.46 3.00 61.49
1.33 1.82 1.89 9.11 2.45 24.86 3.01 62.56
1.34 1.90 1.90 9.30 2.46 25.28 3.02 63.64
1.35 1.99 1.91 9.49 2.47 25.70 3.03 64.75
1.36 2.07 1.92 9.68 2.48 26.12 3.04 65.88
1.37 2.16 1.93 9.88 2.49 26.55 3.05 67.04
1.38 2.25 1.94 10.07 2.50 26.99 3.06 68.22
1.39 2.34 1.95 10.27 251 27.43 3.07 69.42
1.40 2.44 1.96 10.48 2.52 27.89 3.08 70.65
1.41 2.53 1.97 10.69 2.53 28.34 3.09 71.91
1.42 2.63 1.98 10.90 2.54 28.81 3.10 73.19
1.43 2.72 1.99 11.11 2.55 29.28 3.11 74.51
1.44 2.82 2.00 11.32 2.56 29.76 3.12 75.85
1.45 2.92 2.01 11.54 2.57 30.25 3.13 77.22
1.46 3.02 2.02 11.76 2.58 30.75 3.14 78.62
1.47 3.13 2.03 11.99 2.59 31.25 3.15 80.05
1.48 3.23 2.04 12.21 2.60 31.76 3.16 81.52
1.49 3.34 2.05 12.44 2.61 32.28 3.17 83.02
1.50 3.45 2.06 12.68 2.62 32.81 3.18 84.56
1.51 3.56 2.07 12.91 2.63 33.35 3.19 86.13
1.52 3.67 2.08 13.15 2.64 33.90 3.20 87.73
1.53 3.78 2.09 13.40 2.65 34.45 3.21 89.38
1.54 3.90 2.10 13.64 2.66 35.02 3.22 91.07
1.55 4.01 2.11 13.89 2.67 35.59 3.23 92.79
1.56 4.13 2.12 14.15 2.68 36.17 3.24 94.56
1.57 4.25 2.13 14.40 2.69 36.77 3.25 96.37
1.58 4.37 2.14 14.66 2.70 37.37 3.26 98.23
1.59 4.50 2.15 14.93 2.71 37.98 3.27 | >100.00
1.60 4.62 2.16 15.20 2.72 38.61
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