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Development of Fully Automated Enzyme Immunoassay System AIA-1200
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We have developed fully automated immunoassay system AIA-1200, which can make 120 assays per

hour. Multiple analytes can be assayed in random access fashion.

One step enzyme immunoassay is automated using testpack technology. A testpack is a small black cup

with lyophilized material and is sealed with aluminum foil. There are antibody immobilized magnetizable

beads, enzyme (alkaline phosphatase) labelled antibody/antigen and bovine serum albumin in the cup.

Analyte specific reagent is only the testpack. Antigen-antibody reaction is accelerated with oscillation of

magnetizable beads induced by the external magnetic field. Alkaline phosphatase changes non-fluorogenic

substrate (4-methylumbelliferyl phosphate) into fluorogenic product (4-methylumbelliferone). Enzyme activi-

ty is measured by rate assay using fluorescence detector. Both reaction and detection are held in the

testpack itself. Sampling tip is renewed in each sample, which would avoid any carry over between

samples.
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Table 1 Specification of AIA-1200

_T_y-fpe Single line multi analyte analyzer

Random select and access of analytes

Analyte

Method
Performance
Capacity
Sample loader
Test pack sortor
Sample program
Reagents and ingredients
Test pack

Dispense solution
Wash solution
Substrate solution
Assay procedure
Testpack sorting
Seal break
Sampling

The 1st reaction
B/F seperation
The 2nd reaction

Component in blood or urine

(Tumor marker, hormon, etc.)

One-step sandwitch method or one-step competition method
120 assays/hour

100 samples
420 testpacks
2000 samples/2998 tests

Analyte-specific immobilized antibody and labeled antibody/antigen
Solid phase Magnetizable small beads

Label Phosphatase, Alkaline (E. C. 3. 1. 3. 1)

Distilled water with surfactant

Buffer with surfactant

Buffer with 4-methylumbelliferyl phosphate

Sample solution 10~125 ut
Dispense solution 25~140 ub
Immune reaction 37°C 40 min
Wash by wash solution 11 times
Enzyme reaction 37°C 2 min

Detection Rate assay with fluorimetric detection
Exitation wave length 365 nm
Emission wave length 450~500 nm -
(47)
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Table 3 Reports and reviews

Assay data Raw data report

Final report
Preliminaly report
Master report

Stat report
Imcomplete sample list
Analyte report

Repeat assay report
Disk data review
Patient data histogram
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X-R chart

Control data review

QC data

Statistics Batch report
Periodic report

Histogram on stored patient data
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Table 4 Reproducibility within day
Analyte: TSH, Sample: 100 u¢ serum

Sample -’— Serum 1 Serum 2 —Serum 3
No.ofrun | 1 2 3 1 2 3 1 2 3
1 5.5 5.4 5.5 24.3 25.3 24.5 47.6 50. 6 49.0
2 5.0 5.2 5.3 25.1 24.8 24.0 46.9 49.0 46.7
3 5.2 5.0 5.5 26.6 26.8 24.1 46.0 48.7 43.8
4 5.6 5.2 5.2 24.8 23.9 23.6 49.2 48.4 46.7
5 5.4 5.3 5.5 23.9 26.9 24.1 47.9 46.3 47.7
6 5.6 5.7 5.8 23.0 24.9 26.2 46.7 47.9 49.2
7 5.1 5.2 5.1 24.1 24.3 24.0 46.0 48.0 47.4
8 4.6 5.2 5.1 25.2 23.6 25.4 44.8 48.9 49.9
9 4.8 5.2 5.3 24.8 24.8 24.8 45.2 47.7 49.1
10 5.3 5.3 5.4 22.6 23.9 25.0 46. 4 49.3 48.8
Mean 5.2 5.3 5.4 24.4 24.9 24.5 46.7 48.5 47.8
SD 0.3 0.2 0.2 1.1 1.1 0.8 1.3 1.1 1.8
CV(%) 6.4 3.6 3.9 4.9 5.0 3.2 2.8 2.3 3.7
o o unit: xIU/mo
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