
ELISA-Malaria antibody test
2 x 96 tests 750001

PLASMODIUM SPP. ANTIBODY DETECTION

Product-Identification: 46460

Manufacturer Quality Control
All manufactured and commercialised reagents are under complete quality system starting
from reception of raw material to the final commercialisation of the product.
Each lot is submitted to a quality control and only is released on the market when conforming
to the acceptance criteria.
The records relating to production and control of each single lot are kept within our company.

IVD For In Vitro Diagnostic Use



4

1 - INTRODUCTION

Malaria is a life-threatening disease caused by blood-borne protozoans, Plasmodium spp.,
transmitted by Anopheles mosquitoes. However, it also could be acquired from a blood
transfusion [1-3]. Four parasitic species infect humans: Plasmodium falciparum, P. vivax,
P. ovale and P. malariae. P. falciparum is the deadly type of malaria infection and is the
most frequent, along with P. vivax.

Malarial infection leads to the production of specific antibodies that can generally be
detected a few days after the appearance of parasites in the blood. Specific antibody
levels are proportional to the intensity and the duration of the infection. Antibody detection
is more sensitive than direct detection of the parasite as it is independent of fluctuations
in the level of parasitaemia over the short term and stays positive in cases of sub-patent
parasitaemia. Specific antibody rapidly declines in primo-infected subjects following
recovery from infection or slowly declines, during 2-3 years, for initially positive subjects
moving to non-endemic regions.

There are four indications for performing serological investigation:
1 - screening of blood donors returning from malarial endemic areas,
2 - patients returning from the tropics with fever of unknown origin,
3 - patients with a suspicion of malarial “big spleen” disease,
4 - epidemiological field studies.

2 - PRINCIPLE OF THE ELISA PROCEDURE

ELISA-Malaria antibody test is a rapid and highly sensitive immuno-enzymatic assay for
the detection of specific antibodies, IgG and IgM, to Plasmodium spp. [4]

Specific antibodies in sample material bind to antigens immobilized on a 96-well ELISA
plate. Antigen used is a total extract from P. falciparum cultivation enriched with
recombinant antigens from P. vivax, allowing detection of antibodies to P. falciparum and
P. vivax. Due to antigenic similarity between Plasmodium species, P. ovale and P. malariae
antibodies can be detected as well. Unbound material is removed during a washing step
and peroxydase (HRP)-linked antibodies directed against human IgG and IgM are used in
a second incubation step. Excess HRP-conjugate is washed off and final incubation with
an HRP substrate solution based on tetramethylbenzidine (TMB) and hydrogen peroxide
(H2O2) leads to a blue coloration directly correlated to the antibody concentration in the
patient’s specimen. The enzymatic reaction is stopped by addition of diluted sulfuric acid
and absorbance values are measured at 450 nm.

3 - REAGENTS

For professional use only!

• ELISA-Malaria antibody test Microplate:
2 x 96 wells microplates (12 breakable-8-wells-strips) coated with Plasmodium antigens.

• ELISA-Malaria antibody test Washing solution 10X:
2 x 100 ml concentrated (10X) phosphate buffered washing solution.
Preservative: ProClin™ 300 (<1.5%)

IVD
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• ELISA-Malaria antibody test Diluent buffer:
1 x 30 ml diluent buffer.
Preservative: ProClin™ 200 (0.2%)

• ELISA-Malaria antibody test Conjugate solution:
1 x 25 ml ready to-use yellow solution of horseradish peroxydase-conjugated
monoclonal antibodies, anti-human IgG and IgM.

• ELISA-Malaria antibody test Substrate solution:
1 x 25 ml tetramethylbenzidine substrate buffer and hydrogen peroxide combined in a
safe, ready-to-use, one step, chromogen solution. Avoid exposure to light and heat.

• ELISA-Malaria antibody test Stopping solution:
1 x 15 ml sulfuric acid 0,5 M solution.

• ELISA-Malaria antibody test Positive/Negative controls:
1 x 1 ml Positive and 2 x 1 ml Negative control vials containing human serum positive
and negative for malaria antibodies, respectively.
Preservative: ProClin™ 300 (<1.5%)

Caution: the source materials from which these controls were manufactured were found
non reactive for HBsAg, HCV and HIV1/2 when tested with licenced reagents. However, no
known test method can assure that infectious agents are absent. Blood derivative products
should be considered potentially infectious.

• Some reagents contain ProClin™ 200 (0.2%) or ProClin™ 300 (<1.5%)

Xi Irritant
R43: may cause sensitisation by skin contact.
S23-24-37-60: Do not breathe vapour/spray. Avoid contact with skin. Wear
suitable gloves. This material and its container must be disposed of as
hazardous waste.

• The Safety Data Sheet is available upon request.

Stability: see expiry date on labels.

4 - FURTHER MATERIALS REQUIRED

• Micropipettes with disposable tips
• Clean standard laboratory volumetric glassware
• Microplate incubator
• Microplate reader with dual wavelength 450-620/630 nm spectrophotometer

5 - SAMPLE MATERIAL

Draw blood samples using acceptable phlebotomy techniques. Blood samples can be
drawn into Citrate, EDTA, Heparin, CPD-A or plain tubes.
Either serum or plasma samples can be used.

+8°C

+2°C

sophie
IRRITANT
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6 - TEST PROCEDURE

Use a separate disposable tip for each transfer to avoid cross-contamination.
Allow samples and reagents to reach room temperature for 15 minutes before use.
Once the assay has been started, all steps should be completed without interruption.

Reconstitution of the Washing solution
Dilute 100 ml of concentrated Washing solution (10X) to 1000 ml with distilled water.
Caution: crystals may form when concentrated Washing solution is stored at 2-8°C. The crystals
can easily be dissolved when bringing the vials to room temperature or placing them at 37°C for
few minutes. The reconstituted washing solution can be stored at 2-8°C for one month.

Assay procedure
1. Once the microplate has reached room temperature, open the sealed bag and place the

necessary numbers of wells and strips (including 4 wells for the controls) into the plate
frame. Identify the position of the positive and negative control wells and the sample
wells. Unused wells, replaced in the original bag and properly closed, may be stored at
2-8°C for one month.

2. Dispense 125 μl Diluent buffer into each well.

3. Add 25 μl of the Positive control to the Positive control well, 25 μl each of the Negative
control to the 3 Negative control wells. Return the controls to the refrigerator (2-8°C).

4. Add 25 μl each of serum/plasma samples to the other wells.

5. Cover the wells and incubate for 60 minutes at 37°C.

6. Wash all wells with the reconstituted Washing solution with a suitable automated
microplate washer or manually by briskly shaking out the contents of the wells over a
suitable container and immediately refilling each well with 350-400 μl Washing solution (for
automated washers, use excess Washing solution and continuous overflow programme).
For the first cycle, leave the Washing solution in the wells for 2 minutes (soaking time).
Repeat the wash cycle 5 times. No soaking time needed between the further wash cycles.
After the last cycle, empty the wells and, especially for a manual procedure, remove
excess fluid by gently tapping the inverted wells on a clean absorbent paper.

7. Add 100 μl of Conjugate solution (HRP) to each well.

8. Cover the wells and incubate for 30 minutes at 37°C.

9. Wash the wells 5 times as decribed in “Test procedure 6.”.

10. Add 100 μl of Substrate solution into each well.

11. Cover the wells and incubate in the dark for 15 minutes at 37°C.

12. Add 50 μl of Stop solution into each well.

13. Within 15 minutes, read absorbance of each well with a spectrophotometer at 450 nm
with reference wavelength at 620/630 nm.

14. Record the results.
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7 - INTERPRETATION OF THE RESULTS

Test validation
The individual value of the absorbance (optical density or OD) of the Positive control,
ODpos, has to be above 0,500, and the average OD value of Negative controls, ODneg,
below 0,200.

If one of this specifications is not met, the results should not be considered valid and tests
series should be repeated.

Results interpretation
ODneg is used to calculate the cut-off by multiplying this value by 4.

Calculate the Ab (antibody) Index of each determination by dividing the OD value of each
sample by cutoff value.

A positive reaction corresponds to an Ab Index above or equal to 1,0 and negative reaction
to an Ab Index below or equal to 0,8.
A “grey-zone” between 0,8 and 1,0 of Ab Index has to be considered because some
samples can produce higher backgrounds than others.
This can mimic or mask a low reactivity. Sample inside this “grey zone” should be
considered as doubtful and retested, best using a new fresh sample, in order to follow a
possible ongoing generation of antibodies.

A negative result indicates the absence of specific antibody to Plasmodium spp., bearing
in mind that a negative result does not exclude a starting primary infection. Where malarial
infection is strongly suspected, a new sample may be retested one or two weeks later due
to the serological window and appropriate measures for the detection of parasites
(examination of blood films, detection of malarial antigen by OptiMAL-IT or ELISA-Malaria
antigen test) should be undertaken without delay.

A Positive result indicates the presence of specific antibody to Plasmodium spp. The
assay does not distinguish between Plasmodium species, nor IgG and IgM and between
an acute and chronic infection.
Based on the clinical context, appropriate microscopic blood film examination and
detection of specific plasmodial antigens should be considered.

negative result: Ab Index < or = 0,8
positive result: Ab Index > or = 1,0

doubtful result: 0,8 < Ab Index < 1,0

Ab Index = ODsample/cut-off

cut-off value = ODneg x 4

ODneg < 0,200 and ODpos > 0,500
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Doubtful results should be retested. If the result remains doubtful, a new sample should
be retested in order to clarify the serological status of the subject.

Important remark: where the assay is used for blood screening, positive and doubtful
results should lead to the destruction of the blood bag and the definitive elimination of
the blood donor has to be considered.

8 - PERFORMANCE

ELISA-Malaria antibody test exhibited a clinical sensitivity of 84,2% and a clinical
specificity of 99,6%, compared with 70,5% and 99,6% respectively for Indirect
Fluorescence Antibody test (IFAT) [4].

Positive results of ELISA-Malaria antibody test compared to IFAT for malaria-infected
patients (95) and non-exposed healthy individuals (2152).

9 - LIMITATIONS

a) Contamination of the materials used can cause aberrant results.
b) Old, lipemic or hemolyzed samples may lead to erroneous results.
c) Strict adherence to the procedures and the prescribed equipment and material is

essential. The equipment should be checked regularly according to GLP procedure.
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ELISA-Malaria antibody test IFAT

P. falciparum (66) 63 63

P. vivax (24) 18 6

P. ovale (2) 2 2

P. malariae (2) 2 2

P. falciparum + P. malariae (1) 1 1

Non-exposed blood donors (2152) 7 7
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11 - PRODUCTS

• ELISA-Malaria antibody test Kit
2 x 96 tests . . . . . . . . . . . . . . . . REF 750001
(Id-n°: 46460)

• ELISA-Malaria antibody test Washing solution 10X
10 x 100 ml . . . . . . . . . . . . . . . . REF 750005
(Id-n°: 43530)

These products are guaranteed to perform as described on the label and in the instruction
sheet. The manufacturer declines all responsibility arising out of the use or sale of these
products in any way or for any purpose other than those described therein.
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(PL) - CE oznaczenie (Dyrektywa unijna 98/79/CE dotycząca produktów medycznych do badań in vitro)
(LT) - CE ženklas (Europos sąjungos direktyva 98/79/CE dėl in vitro diagnostikos medicinos prietaisų)
(HU) - CE jelzés (98/79/CE Európai Irányelv az in vitro orvosi diagnosztikai eszközökről)
(EE) - CE märgistus (Euroopa direktiiv 98/79/CE in vitro diagnostikameditsiiniseadmete kohta)
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(GB) - For in vitro diagnostic use
(FR) - Pour diagnostic in vitro
(ES) - Para diagnóstico in vitro
(IT) - Per uso diagnostico in vitro
(DE) - In-vitro-Diagnostikum
(PT) - Para uso em diagnóstico in vitro
(SE) - In vitro-diagnostik
(DK) - In vitro diagnose
(GR) - ��� in vitro ������	���� ���	�
(PL) - Do stosowania in vitro
(LT) - in vitro diagnostikai
(HU) - Csak in vitro diagnosztikai alkalmazásra
(EE) - In vitro diagnostiliseks kasutamiseks
(SK) - Na diagnostiku in vitro
(CZ) - Pro diagnostiku in vitro
(NO) - Til in vitro-diagnostikk
(RO) - Pentru diagnostic in vitro
(BG) - За ин витро диагностика

(GB) - Catalogue number
(FR) - Référence catalogue
(ES) - Número de catálogo
(IT) - Numero di catalogo
(DE) - Bestellnummer
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(GB) - Manufacturer
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(DE) - Hersteller
(PT) - Fabricante
(SE) - Tillverkad av
(DK) - Fremstillet af
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(PL) - Producent
(LT) - Gamintojas
(HU) - Gyártó
(EE) - Tootja
(SK) - Výrobca
(CZ) - Výrobce
(NO) - Produsent
(RO) - Producător
(BG) - Производител

(GB) - Authorised Representative
(FR) - Représentant agréé
(ES) - Representante autorizado
(IT) - Distributore autorizzato
(DE) - Bevollmächtigter
(PT) - Representante Autorizado
(SE) - Auktoriserad representant
(DK) - Autoriseret repræsentant
(GR) - ����	������

��� �������	����
(PL) - Upoważniony Przedstawiciel
(LT) - Įgaliotasis atstovas
(HU) - Meghatalmazott Képviselő
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(NO) - Autorisert representant
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(RO) - Consultati prospectul de utilizare
(BG) - Виж инструкцията за употреба



Bio-Rad
3, bd Raymond Poincaré
92430 Marnes-la-Coquette - France
Tél.: +33 1 47 95 60 00 07/2009
Fax.: +33 1 47 41 91 33 Code: 883578



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU (Use these settings to create PDF documents suitable for reliable viewing and printing of business documents. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /FRA <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.000 822.000]
>> setpagedevice




