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Enzyme immunoassay for the quantitative
determination of AFP in human serum or plasma

Only for in-vitro diagnostic use
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1. INTRODUCTION

Alpha Fetoprotein (AFP) is a 68 kDa glycoproteirhieh is normally only produced in the fetus duritgy development. It is a
normally produced by the liver and yolk sac of fibieis.

AFP levels decrease soon after birth and probafdyrto function in normal adults. It binds the honm@stradiol to keep it from
affecting the fetal brain. Its measurement durirggpancy has been useful to detect certain abnitiesal specifically, if high levels
of AFP are found in amniotic fluid, it can indicatelevelopmental defect in the baby.

In some patients who are not pregnant a tumor casiuge AFP, thus it can be used as a tumour maikd?. is the main tumour
marker (along with HCG) to diagnose testicular earand its values over time can have significafeceon the treatment plan.

Like all tumour markers, the detection of AFP Inelf is not diagnostic of anything, although ifsitdetected it is certainly advisable
to rule out the diseases could cause levels to Tise primary reason tumor markers are used areemasure the success of a
treatment (e.g. chemotherapy), if levels of AFPgoig down, it is an indication that a diseasenigroving. New research exhibits
that an isoform of AFP which binds Lens culinagglatinin (AFP-L3) can be particularly useful inrlgaidentification of aggressive
tumors associated with hepatocellular carcinomaGHC

2. INTENDED USE

Immunoenzymatic colorimetric method (ELISA) for qigative determination of AFP in serum or plasma.

3. PRINCIPLE OF THE ASSAY

The AFP assay is based on simultaneous bindingrofh AFP to two monoclonal antibodies; one is imitiedal on the microplate,

the other is soluble and conjugated with horsehagisroxidase (HRP). Microtiter strip wells are maed with anti-AFP 1gG

antibodies. AFP in samples and standards bindset@mimobilised antibodies on the surface of theratier wells and the second,
soluble anti-AFP antibody-enzyme conjugate bindgh&immobile antibody-AFP-complex during the firstubation. Afterwards a

bound/free separation is performed by solid-phaashing. The immune complex is visualized by addietramethylbenzidine

(TMB) substrate, which gives a blue reaction pradiibe intensity of this product is proportionalttee amount of AFP in samples
and standards. Sulphuric acid is added to stopetaetion. This produces a yellow endpoint colouvsérption at 450 nm is read
using an ELISA microwell plate reader.

4. MATERIALS

4.1. Reagents supplied

= Anti-AFP IgG Coated Wells: 12 breakapart 8-well snap-off strips coated withi-AFP IgG; in resealable aluminium foil.
= Stop Solution 1 bottle containing 12 ml sulphuric acid, 0.15lin@void any skin contact).

. Anti-AFP-HRP conjugate conc.:1 bottle containing min.0.4 ml of horseradish pétase labelled anti-AFP antibodies.

. TMB Substrate Solution: 1 bottle containing 12 ml 3, 3", 5, 5'-tetramdtieyzidine (HO,-TMB 0.25g/l) (avoid any skin
contact).

L] Incubation buffer: 1 bottle containing 50 ml phosphate buffer 50 npi4,7.4, BSA 1 g/l.
. Wash solution 50x conc 1 bottle containing 20 ml (NaCl 45 g/, TweerE®g/l)

. AFP Standards: 5 bottles, 1 ml each. The standards are calibrgeihst the (WHO " IRP 72/225) and have approximately
the following concentrations:

Standard O: 0 ng/ml
Standard 1: 5 ng/ml
Standard 2: 20 ng/ml
Standard 3: 80 ng/ml

Standard 4: 200 ng/ml

»
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. Materials supplied

1 Strip holder

1 Cover foils

1 Test protocol

1 Distribution and identification plan

B
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. Materials and Equipment needed

ELISA microwell plate reader, equipped for the meament of absorbance at 450 nm
Manual or automatic equipment for rinsing wells

Pipettes to deliver volumes between 10 and 1000 pl

Vortex tube mixer

Distilled water

Disposable tubes

Timer



5. STABILITY AND STORAGE

The reagents are stable up to the expiry datedstat¢he label when stored at 2...8 °C.

6. REAGENT PREPARATION

It is very important to bring all reagents, sampéesl standards to room temperature (22...28°C) beftaging the test run!

6.1. Coated snap-off Strips

The ready to use break apart snap-off strips aatedowith anti-AFP IgG antibodies. Store at 2...8 [f@mediately after removal of
strips, the remaining strips should be resealeth@aluminium foil along with the desiccant supplénd stored at 2...8 °C; stability
until expiry date. Do not remove the adhesive sheetthe unused strips.

6.2. Anti-AFP-HRP Conjugate

The bottle contains min 0.4 ml of a concentratddtsm with anti-AFP antibodies conjugated with deradish peroxidase.
Dilute immediately before use:

Add 10 pl concentrated conjugate to 1.0 ml of Iratidn Buffer.

Mix gently for 5 min with a rotating mixer.

Stable for 3 hours at room temperature.

6.3. Standards

Each of the 5 vials contains 1 ml standard solubibiine concentration mentioned in 4.1. The stasslare ready to usaAfter first
use the standard solutions are still stabile foo#mer 6 months if stored at 2...8 °C.

6.4. TMB Substrate Solution

The bottle contains 12 ml of a tetramethylbenziffipdrogen peroxide system. The reagent is readyséoand has to be stored at
2...8°C in the darkThe solution should be colourless or could havéightsblue tinge. If the substrate turns into blitemay have
become contaminated and should be thrown awdter first use the TMB substrate solution isl stibile for another 6 months if
stored at 2...8 °C.

6.5. Stop Solution

The bottle contains 12 ml 0.15 M sulphuric aciduioh (R 36/38, S 26). This ready to use solutias to be stored at 2...8°C.
After first use stable until expiry date.

6.6 Wash Solution

Dilute the contents of the concentrated wash soiu0x) to 1 | with distilled or deionized watera suitable storage container.
Store at 2...8°C until expiration date printed onltieel of the concentrated solution.

7. SPECIMEN COLLECTION AND PREPARATION

Use human serum or plasma (heparin, EDTA) samplés this assay. If the assay is performed within irs after sample
collection, the specimens should be kept at 2.;.8t@erwise they should be aliquoted and storeg-fi®zen (-20 to -70°C). If
samples are stored frozen, mix thawed samplesbefdie testingAvoid repeated freezing and thawing.

Samples with concentration over 200 ng/ml shouldihged 1/1 with Incubation buffer.

7.1. Precaution

The reagents contain Proclin 30k a preservative.

Do not use heavily haemolysed samples.

Maximum precision is required for reconstitutiordatispensation of the reagents.
This method allows the determination of AFP fromgdml to 200 ng/ml.

8. ASSAY PROCEDURE

8.1. Test Preparation

Please read the test protocol carefbifore performing the assay. Result reliability dependswict adherence to the test protocol
as described. Prior to commencing the assay, thteibdition and identification plan for all specinseand standards should be
carefully established on the result sheet supjfi¢de kit. Select the required number of microtit&ips or wells and insert them into
the holder. Pipetting of samples should not exteegond ten minutes to avoid assay drift. If moranttone plate is used, it is
recommended to repeat the dose response curveeRibacate at least:

1 well (e.g. A1) for the substrate blank
2 wells (e.g. B1+C1) for standard 0
2 wells (e.g. D1+E1) for standard 1
2wells (eg. F1+G1) for standard 2
2wells  (eg. H1+A2) for standard 3
2 wells (eg. B2+C2) for standard 4



It is recommended to determine standards and pageemples in duplicate.
Perform all assay steps in the order given andowithny appreciable delays between the steps.

A clean, disposable tip should be used for dispensach standard and each patient sample.

1.

8.

Dispense 25 pl standards and samples into thgiectise wells. Add 50 pl diluted conjugate to eacl. Leave well Al
for substrate blank.

Cover wells with the foil supplied in the kit.
Incubate for 1 hour at room temperature (+22...+28°C)

When incubation has been completed, remove thedsflirate the content of the wells and wash easlhtlaree times
with 300 pl diluted wash solution. Avoid overfloviiom the reaction wells. The soak time between emakh cycle
should be >5sec. At the end carefully remove reingifiuid by tapping strips on tissue paper printtie next step!

Note: Washing is critical! Insufficient washing vdts in poor precision and falsely elevated absod®values.
Dispense 100 pl TMB Substrate Solution into alllsvel
Incubate for exactly 15 min at room temperature (+2...+28°C) in the dark.

Dispense 100 pl Stop Solution into all wells in #agne order and at the same rate as for the TMBt@td Solution.
Any blue colour developed during the incubatiomtinto yellow.

Measure the absorbance of the specimen at 450 thim\80 min after addition of the Stop Solution.

9. QUALITY CONTROL

Each laboratory should assay controls at normgh hhd low levels range of AFP for monitoring asgasformance. These controls
should be treated as unknowns and values deterrimirecery test procedure performed. Quality contt@rts should be maintained
to follow the performance of the supplied reagemftsrtinent statistical methods should be employeddcertain trends. The
individual laboratory should set acceptable assajopmance limits. Other parameters that shouldnbeitored include the 80, 50
and 20% intercepts of the standard curve for runstoreproducibility. In addition, maximum absorbarshould be consistent with
past experience. Significant deviation from esslldd performance can indicate unnoticed changexperinental conditions or

degradation of kit reagents. Fresh reagents shmilgsed to determine the reason for the variations

If computer controlled data reduction is used ttwudate the results of the test, it is imperatitattthe predicted values for the
calibrators fall within 10% of the assigned concatibns.

10. RESULTS

10.1. Calculation

Calculate the mean of the absorbance (Em) for peitt of the standard curve and of each sampletr&tlihe mean absorbance
value of the zero standard from the mean absorbalues of standards and samples. Plot the mear walbsorbance of the
standards (Em) against concentration. Draw thefiiestrve through the plotted points. (Es: FourdPaeter Logistic). Interpolate
the values of the samples on the standard curebttan the corresponding values of the concentratexpressed in ng/ml.

10.2. Reference values
In a study conducted with apparently normal headttiylts, using NovaTec AFP, the following resulerevobserved:

Population 0-10 ng/ml 20 ng/ml 30 ng/ml
Males 82 2 1
Females 55 1 1

In a study conducted with nonseminomatous testi@aslacer patient using AFP, the following valuesenebserved:

Population 0-10 ng/ml 10-100 ng/ml >100 ng/ml

Males

4 5 3

11. SPECIFIC PERFORMANCE CHARACTERISTICS

11.1. Sensitivity
The lowest detectable concentration of AFP thatleadistinguished from the standard 0 is 0,1 ngintthe 95 % confidence limit.



11.2. Specificity
The cross reaction of the antibody calculated &b B@cording to Abraham:

AFP 100.0 %
b-HCG 0.01 %
HCG 0.01 %
LH 0.01 %
FSH 0.01 %
TSH 0.01 %
Ibuprofen -

Caffeine --

Acetylsalicilic acid --
Theomobrine -
Megestrol acetate -

11.3. Precision

Intra Assay Variation
Within run variation was determined by replicatéedmination (16x) of two different control seradne assay. The within assay
variability is 6.6%.

Inter Assay Variation

Between run variation was determined by replicagéasarements of three different control sera inff2rdint lots. The between assay
variability is 6.3%.

11.4. Accuracy

The recovery of 12.5 — 25 — 50 — 100 ng/ml of Aledd to sample gave an average value (£SD) of 99.8%% with reference to
the original concentrations.

11.5. Correlation

The NovaTec AFP ELISA was compared to another comially available AFP assay. Serum samples of 32afes and 4 males
were analysed according in both test systems.
The linear regression curve was calculated

y=1.04x-0.41
r=0.99 (f=0.98)

11.6. Hook Effect
The AFP ELISA, a competitive enzyme immunoassagwsimo Hook Effect up to 4 000 ng/ml.

12. LIMITATIONS OF THE PROCEDURE

Sample(s), which are contaminated microbiologicadtyould not be used in the assay. Highly lipenoeibaemolysed specimen(s)
should similarly not be used. It is important ttre time of reaction in each well is held consfanteproducible results. Pipetting of
samples should not extend beyond ten minutes tm assay drift. If more than one plate is useds tecommended to repeat the
dose response curve. Addition of the substratetienlinitiates a kinetic reaction, which is termiec by the addition of the stop
solution. Therefore, the addition of the substeatd the stopping solution should be added in theessequence to eliminate any time
deviation during reaction. Plate readers measuteatly. Do not touch the bottom of the wells. l6ag¢ to remove adhering solution
adequately in the aspiration or decantation wash(st may result in poor replication and spuri@ssilts.

13. PRECAUTIONS AND WARNINGS

= In compliance with article 1 paragraph 2b Europdmactive 98/79/EC the use of the in vitro diagioshedical devices is
intended by the manufacturer to secure suitabitisrformances and safety of the product. Theretffoeetest procedure, the
information, the precautions and warnings in therirctions for use have to be strictly followed eTinse of the testkits with
analyzers and similar equipment has to be validatagt change in design, composition and test proceds well as for any
use in combination with other products not approvedhe manufacturer is not authorized; the usersklf is responsible for
such changes. The manufacturer is not liable fisefeesults and incidents for these reasons. Theifaeturer is not liable for
any results by visual analysis of the patient saspl

. Only for in-vitro diagnostic use.

L] All components of human origin used for the producof these reagents have been tested for antigttibodies, anti-HCV

antibodies and HBsAg and have been found to ber@active Nevertheless, all materials should still be rdgdrand handled

as potentially infectious.

Do not interchange reagents or strips of diffepgotuction lots.

No reagents of other manufacturers should be used avith reagents of this test kit.

Do not use reagents after expiry date stated olabie.

Use only clean pipette tips, dispensers, and lak.wa

Do not interchange screw caps of reagent vialsoaacross-contamination.

Close reagent vials tightly immediately after us@void evaporation and microbial contamination.




L] After first opening and subsequent storage cheofugate and control vials for microbial contamipatprior to further use.

L] To avoid cross-contamination and falsely elevagstilts pipette patient samples and dispense cdejugtnout splashing
accuratelyto the bottom of wells.

. Do not use heavily haemolysed or highly lipemic pks.

L] Avoid the exposure of TMB substrate to direct syinlj metal or oxidants.

WARNING: In the used concentration Proclin 36@s hardly any toxicological risk upon contactvekin and mucous
membranes!

WARNING: Sulphuric acid irritates eyes and skiregg out of the reach of children. Upon contact Witheyes, rinse
thoroughly with water and consult a doctor!

13.1. Disposal Considerations

Residues of chemicals and preparations are gepeisidered as hazardous waste. The disposaisokitid of waste is regulated
through national and regional laws and regulati@mntact your local authorities or waste managernentpanies which will give
advice on how to dispose hazardous waste.
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SCHEME OF THE ASSAY

AFP

Test Preparation

Prepare reagents and samples as described.

Establish the distribution and identification pfan all specimens and controls on the resu|t

sheet supplied in the kit.

Select the required number of microtiter stripsvelis and insert them into the holder.

Assay Procedure

SE?;;Late Standard 0 Standard|{l Standard 2 Standdard 3 Sthédar Sample
Standard O - 25 pl - - - - -
Standard 1, - - 25 pl - - - -
Standard 2, - - - 25 pl - - -
Standard 3 - - - - 25 pl - -
Standard 4 - - - - - 25 pl -
Sample - - - - - - 25 pl
Conjugate - 50 pl 50 ul 50 pl 50 pl 50 ul 50 ul
Cover wells with foil supplied in the kit
Incubate for 1 hour at room temperature
Wash each well three times with 300 pl diluted wsslition
TMB 100 ul 100 pl
Substrate M Ml | 100 pl 100 pl 100 pl 100 ul 100 pl
Incubate for exactly 15 min at room temperature inthe dark
Sy 100ul | 100 | 100 | 100p | 100 | 100 | 100l
Solution H H H H H H

Photometric measurement at 450 nm
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