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Read entire protocol before use!
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TECHNICAL FEATURES

 For research use only!

 Detects Antibodies against three Antigens Alkaline Protease, Exotoxin A and Elastase

 high sensitivity and specificity

 low intra- and interassay variability

INTRODUCTION
Pseudomonas aeruginosa, a Gram-negative bacterium ubiquitously distributed in the moist
environment, causes about 10% of all nosocomial infections. This opportunistic pathogen
leads to acute and chronic types of infection within the various organs.
P. aeruginosa infection provokes a rapid production of antibodies to a large number of P.

aeruginosa antigens. Mediagnost’s sensitive antibody detection system detects a
P.aeruginosa infection very early at the onset.
Due to the use of three P.aeruginosa antigens, which are highly immunogenic and present in
different parts from nearly all P.aeruginosa strains.
Depending on the Pseudomonas aeruginosa species and the immune reaction, antibodies
can be detected against a single, two or even all three antigens simultaneously. A sample is
regarded as sero-positive when antibodies against one or more of the antigens can be
detected.

TEST PRINCIPLE

The Mediagnost anti-Pseudomonas aeruginosa IgG EIA, E15, is a sandwich enzyme
immunoassay. Serum or plasma samples are diluted and added to the wells of a microtiter
plate, which have been previously coated with the Pseudomonas aeruginosa antigens
alkaline protease, elastase or exotoxin A. Specific antibodies in the sample bind to the
antigens present during an incubation of 2h at 37°C. After washing, the conjugate (anti-
human IgG peroxidase-labelled immunoglobulin) is added and incubated again (for 2 h at
37°C). After a final washing step, substrate is added and further incubated for 30 min at room
temperature. The reaction is terminated on addition of stop solution accompanied by a
change from blue to yellow. The absorbance of the coloured reaction product is measured on
a microtiter plate reader. The colour intensity of the reaction corresponds to the concentration
of antibodies in the sample.

INTENDED USE
The Mediagnost anti-Pseudomonas aeruginosa IgG EIA, E15, is an enzyme immunoassay
for research use and detects qualitatively and semi-quantitativley IgG-Antibodies in human
serum against the extracellular proteins: Alkaline Protease (AP), Elastase (Ela) and
Exotoxin A (Exo) of Pseudomonas aeruginosa.
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PERFORMANCE CHARACTERISTICS AND VALIDATION

Table 1 : Linearity

Dilution Sample

AP Ela Exo
1:750 1445 3623
1:1000 1429 3846
1:1500 1371 4123

1:3000 1162 10893 4230
1:6000 11135 4375
1:12000 10905 4590

Table 2 : Inter-Assay-Variation

Number
Mean (Titer) Standard deviation Coefficient of Variation

(%)
AP ELA Exo AP ELA Exo AP ELA Exo

Sample 1 74 1041 958 806 66 60 76 6 6 9
Sample 2 73 1516 1662 1167 77 135 74 5 8 6

Sample 3 72 3031 4129 4566 147 306 303 5 7 7

Table 3: Intra-Assay-Variation

Number
Mean (Titer) Standard deviation Coefficient of Variation

(%)
AP ELA Exo AP ELA Exo AP ELA Exo

Sample 1 16 3858 5521 5673 173 135 127 4.47 2.45 2.25
Sample 2 16 1453 1530 1381 88 44 142 6.08 2.86 10.29

SPECIMEN COLLECTION, PREPARATION AND STORAGE

Serum samples are suitable. A special external sample preparation prior to assay is not required.
Slight hemolysis of the samples doesn’t disturb the determination.

Samples should be handled as recommended in general: as fast as possible and chilled as
soon as possible. In case there will be a longer period between the sample withdrawal and
determination, store the undiluted samples frozen -20°C or below in tightly closable plastic
tubes. Avoid on principal repeated freeze-thaw cycles of serum/plasma (if required, please
subaliquote).

In most determinations (e.g. Serum or Plasma samples and no extreme values expected) the
dilution of 1:1000 with Dilution Buffer VP is suitable.
If the extinction of a sample exceeds the extinction of the positive control PK measurement
should be repeated with the more diluted sample. For valid titer results samples should be
measured in three dilutions (1:1000, 10000 and 100000).
Suggested Dilution Protocol:
Pipette 90 µl Dilution Buffer VP in PE-/PP-tubes (application of a multi-stepper is recommended in larger
series), add 10 µl Serum- or Plasma (dilution 1:10) and mix each tube.
In a second dilution step the pre-diluted samples should be diluted serial as follows:

10µl (1:10) Dilution in 990µl VP 1:1000
100µl (1:1000) Dilution in 900µl VP 1:10000
100µl (1:10000) Dilution in 900µl VP 1:100000

After mixing use 100 µl of this solution within 1 hour per determination in the assay.
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REAGENTS PROVIDED

1) MTP AP
Microtiter plate, ready for use: Microtiter plate with 96 wells, divided up in 12 strips with 8
wells separately breakable, coated with alkaline Protease and labelled red, packed in a
laminate bag.

2) MTP ELA
Microtiter plate, ready for use: Microtiter plate with 96 wells, divided up in 12 strips with 8
wells separately breakable, coated with Elastase and labelled blue, packed in a laminate
bag.

3) MTP EXO A
Microtiter plate, ready for use: Microtiter plate with 96 wells, divided up in 12 strips with 8
wells separately breakable, coated with Exotoxin A and labelled green, packed in a
laminate bag.

4) BUF VP Dilution Buffer VP, 3  50 ml, ready-to-use, please use for the dilution of the conjugate
concentrate KK as well as for the dilution of samples

5) Control POS PK1 Positive Control PK1, 1.5 ml, ready-to-use, calibrated control serum for alkaline Protease
AP red labelled shows a titer of 1:2500

6) Control POS PK2 Positive Control PK2, 1.5 ml, ready-to-use, calibrated control serum for Elastase Ela blue
labelled shows a titer of 1:2500

7) Control POS PK3 Positive Control PK3, 1.5 ml, ready-to-use, calibrated control serum for Exotoxin A Exo
green labelled shows a titer of 1:2500

8) Control NEG NK Negative Control NK, 2  1.5 ml, ready-to-use, contains human serum, not reactive for
Pseudomonas aeruginosa antigens

9) Control
Control Serum KS, 2  1.5 ml, ready-to-use, contains human serum and has to be
determinated as borderline in the assay

10) CONJ
Conjugate Concentrate KK, 2  250 µl, 100fold Concentrate, contains POD (horseradish-
Peroxidase)-labelled anti-human IgG. After dilution the Cojugate is only limited stable,
dilute only according to requirements.

11) WASHBUF 20x
Washing Buffer (WP), 120 ml, 20 X concentrated solution. Washing Buffer (WP) has to
be diluted 1:20 with distilled or demineralised water before use. Attention: After dilution the
Washing Buffer is only 4 weeks stable, dilute only according to requirements.

12) SUBST Substrate (S), 33 ml, ready for use, horseradish-peroxidase-(HRP)-substrate, stabilised
H2O2 Tetramethylbencidine.

13) H2SO4 Stopping Solution (SL), 33 ml, ready for use, 0.2 M sulphuric acid, Caution acid!

14) Sealing tape for covering of the microtiter plate, 6 x, adhesive.

MATERIALS REQUIRED BUT NOT PROVIDED
Precision pipettes, Micropipettes and multichannel pipettes with disposable plastic tips
Distilled or deionized water for dilution of the Washing Buffer (WP)
Vortex-mixer
Microtiter plate washer (recommended)
Micro plate reader ("ELISA-Reader") with filter for 450 and 590 nm
Polyethylen PE/Polypropylen PP tubes for dilution of samples

TECHNICAL NOTES
In conducting the assay, follow strictly the test protocol. Room temperature incubation means: Incubation at 20 -
25°C.
Reagents with different lot numbers should not be mixed. The microtiter plate and all reagents are stable unopened
until the expiry date, if stored in the dark at 2° - 8°C (see label).

The shelf life of the components after opening is not affected, if used appropriately. Store the unused stripes of the
microtiter plate together with the desiccant airtight at 2-8°C.

Use the Dilution Buffer VP for the dilution of Conjugate Concentrate KK.

The 1:20 diluted Washing Buffer WP is only 4 weeks stable. Please dilute only according to daily requirements. This
applies to the 1:100 diluted Conjugate Concentrate KK too.
Before use, all kit components should be brought to room temperature. Precipitates, possible in buffers, should be
dissolved before use through mixing and warming.

Incubation at room temperature means: Incubation at 20-25°C
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Proper washing is of basic importance for a secure, reliable and precise performance of the test. Incomplete washing
is common and will adversely affect the test outcome. Possible consequences may be uncontrolled unspecific
variations of measured optical densities, potentially leading to false results calculations of the examined samples.
Effects like high background values or high variations may indicate washing problems.

All washing must be performed with the provided washing buffer diluted to usage concentration. Washing volume per
washing cycle and well must be 300 µl at least.

The danger of handling with potentially infectious material must be taken into account.
When using an automatic microtiter plate washer, the respective instructions fur use must be carefully followed. Device
adjustments, e.g. for plate geometry and the provided washing parameters, must be performed. Dispensing and
aspirating manifold must not scratch the inside well surface. Provisions must be made that the remaining fluid volume
of every aspiration step is minimized. Following the last aspiration step of each washing cycle, this could be controlled,
and possible remaining fluid could then be removed, by inverting the plate and repeatedly tapping it dry on non fuzzy
absorbent tissue.

Manual washing is an adequate alternative option. Washing Buffer may be dispensed via a multistepper device, a
multichannel pipette, or a squirt bottle. The fluid may be removed by dynamicly swinging out the microtiter plate over a
basin. If aspirating devices are used, care has to be taken that the inside well surface is not scratched. Subsequent to
every single washing step, the remaining fluid should be removed by inverting the plate and repeatedly tapping it dry
on non fuzzy absorbent tissue.

The Substrate Solution S, stabilised H2O2-Tetramethylbencidine, is photosensitive – store and incubate in the dark.
When performing the assay, Controls KS, PK, NK and the samples should be pipetted as fast as possible (e.g., 15
minutes). To avoid distortions due to differences in incubation times the diluted Conjugate Concentrate KK as well as
the succeeding Substrate Solution S should be added to the plate in the same order and in the same time interval as
the samples. Stop Solution SL should be added to the plate in the same order as the Substrate Solution S

STORAGE CONDITIONS
The microtiter plate wells and all undiluted reagents are stable until the expiry date if stored in the dark at 2-8°C.
Store the unused microtiter wells together with the desiccant at 2° to 8°C.
The shelf life of the components after opening is not affected, if used appropriately.
The Substrate Solution (S), stabilised H2O2-Tetramethylbencidine, is photosensitive – store and incubate in the
dark.

WARNINGS AND PRECAUTIONS
For research and professional use only.
Before starting the assay, read the instructions completely and carefully. Use the valid version of the package
insert provided with the kit. Be sure that everything is understood.

Before use, all kit components should be brought to room temperature at 20 - 25°C. Precipitates in buffers
should be dissolved before use by thorough mixing and warming. Temperature WILL affect the absorbance
readings of the assay. However, Values for the samples will not be affected.

Do not mix reagents of different lots. Do not use expired reagents.

The microplate contains snap-off strips. Unused wells must be stored at 2 - 8C in the sealed foil pouch and
used in the frame provided.

Caution: This kit contains material of human and/or animal origin. Source human serum for the Control Serum
provided in this kit was tested by FDA recommended methods and found non-reactive for Hepatitis-B surface
antigen (HBsAg), Hepatitis C virus (HCV), and Human Immunodeficiency Virus 1 and 2 (HIV) antibodies. No
known test methods can offer total assurance of the absence of infectious agents; therefore all components and
specimens should be treated as potentially infectious.

Stop solution contains 0.2 M Sulfuric Acid (H2SO4)

R36/38 Irritating to eyes and skin
S26 In case of contact with eyes, rinse immediately with plenty of water and seek medical advice
S28.1 After contact with skin, wash immediately with plenty of water
S36/37 Wear suitable protective clothing and gloves.

Pipetting of samples and reagents must be done as quickly as possible and in the same sequence for each
step. Use separate pipette tips for each sample, control and reagent to avoid cross contamination. Use
reservoirs only for single reagents. This especially applies to the substrate reservoirs. Using a reservoir for
dispensing a substrate solution that had previously been used for the conjugate solution may turn solution
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colored. Do not pour reagents back into vials as reagent contamination may occur. Mix the contents of the
microplate wells thoroughly to ensure good test results. Do not reuse microwells.

Following components contain 0.01% 2-Methyl-4-isothiazolin-3-one Solution as preservative: KK, VP
R34 Irritating to eyes and skin
R43 Sensibilisation through skin contact possible
S26 In case of contact with eyes, rinse immediately with plenty of water and seek medical advice
S36/37 Wear suitable protective clothing and gloves
S45 In case of accident or if you feel unwell seek medical advice

Following components contain 0.01% (w/w) 5-chloro-2-methyl 2H isothiazol-3-one and 2-methyl-2H-
isothiazol-3-one as preservative: KK, VP, WP

R36/38 Irritating to eyes and skin
R43 Sensibilisation through skin contact possible
S26 In case of contact with eyes, rinse immediately with plenty of water and seek medical advice
S28.1 After contact with skin, wash immediately with plenty of water

TMB-Substrate (S) contains 3,3´,5,5´ Tetramethylbenzidine.

R20/21/R22 Harmful by inhalation, in contact with skin and if swallowed
R36/37/38 Irritating to eyes, respiratory system and skin
S26 In case of contact with eyes, rinse immediately with plenty of water and seek medical advice
S28.1 After contact with skin, wash immediately with plenty of water
S36/37 Wear suitable protective clothing and gloves

General first aid procedures:
Skin contact: Wash affected area thoroughly with water. Discard contaminated cloths and shoes.
Eye contact: In case of contact with eyes, rinse immediately with plenty of water at least 15 minutes. In order to
assure an effectual rinsing spread the eyelids.
Ingestion: If swallowed, wash out mouth thoroughly with water. Immediately see a physician.
Do not eat, drink or smoke in these areas.
Never pipette the materials with the mouth.
Spilled material must be wiped off immediately and should become disinfected. Clean contaminated areas and
equipment with a suitable detergent.

ASSAY PROCEDURE
NOTES: All determinations (Controls and samples) should be assayed in duplicate. For optimal results,
accurate pipetting and adherence to the protocol are recommended.
When performing the assay, the Positive Control, Negative Control, Control Serum and the samples should be
pipette as fast as possible (e.g., <15 minutes). To avoid distortions due to differences in incubation times, the diluted
conjugate concentrate KK as well as the following Substrate Solution S should be added to the plate in the same
order and in the same time interval as the samples. Stop Solution SL should be added to the plate in the same order
as the Substrate Solution.

1) pipette in positions* A1/2 100 µl Negative Control NK each
2) pipette in positions* B1/2 100 µl Positive Control PK each (PK1,PK2 OR PK3, respectively)
3) pipette in positions*C1/2 100 µl Control Serum KS each

* of Microtiter plates PL1/PL2/P3
4) Pipette 100 µl each of the diluted sample (generally 1:1000 diluted in Dilution Buffer
VP) in the rest of the wells, according to requirements
5) Cover the wells with the sealing tape and incubate the plate for 2 hours at 37C
6) After incubation aspirate the contents of the wells and wash the wells 3 times with 300 µl

Washing Buffer WP. Empty the wells thoroughly.
7) Following the last washing step, pipette 100 µl of the 1:100 diluted Conjugate

Concentrate KK in each well.
8) Cover the wells with the sealing tape and incubate the plates for 2 hours at 37C.
9) After incubation wash the wells 3 times with Washing Buffer WP as described in step 6)
10)Pipette 100 µl of the TMB-Substrate solution S in each well.
11)Incubate the plates for 30 Minutes in the dark at room temperature.
12)After incubation pipette 100 µl Stop Solution SL in each well.
Measure the absorbance within 30 minutes at 450 nm (Reference filter ≥590 nm)
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CALCULATION OF RESULTS
Calculations should be performed for each antigen (each plate) separately! Calculate the average
of all multiple values.

For the evaluation of the assay it is preconditioned that the absorbance values of the
Negative Controls NK should be below 0.25. The difference between the extinctions of
Negative Controls NK and the respective Positive Controls PK must be at least 0.6.

Qualitative Calculation:
The negative control average is subtracted from the controls and samples to obtain absolute
values (Blank).

Cut-off calculation:
The cut-off is 20% of the positive control average.
This value corresponds to a titre of 1:500 of a 1:1.000 diluted serum. 1:1.000 diluted sera
with extinction values less than the cut off are regarded as negative.
Depending on the Pseudomonas aeruginosa species and the immune reaction, antibodies can be
detected against a single, two or even all three antigens simultaneously. A sample is regarded as
sero-positive when it is positive for one or more of the antigens.

Negative Control NK Extinction
1.Value 0.041
2.Value 0.056
Mean 0.049

Positive Control PK Extinction
1.Value 1.120
2.Value 1.136
Mean 1.128

Calculation
PK – NK : 1.128 – 0.049 = 1.079
Cut-off (20% of PK-NK) : 0.2  1.079 = 0.216
Borderline (50% of PK-NK) : 0.5  1.079 = 0.540

All samples with an extinction < 0.216 are determined as negative for anti-P. aeruginosa IgG.
Samples with an extinction of > 0.216 and < 0.540 are judged as borderline and samples
showing an extinction of > 0.540 are determined as positive for anti-P. aeruginosa IgG.

Semi-quantitative calculation
The measured extinction values of the individual serum dilutions are plotted onto a graph or
calculated using an appropriate computer programme.
The extinction values of the negative (NK) and positive (PK) controls are plotted on the y-axis
of a linear plot. A so-called titre factor is in turn plotted on the x-axis, for NK = 0 and PK = 2.5.
For the quantification of the sera values, a straight line is drawn through the NK and PK
values and extended to a value of 3.5.
The titre of the individual serum is determined by reading the titre factor of the measured
extinction value through the NK-PK axis, which is multiplied by the serum dilution factor.
Titre factors lower than 0.25 and higher than 3.5 (x-axis) are not taken into
consideration in these calculations, except that the titre factors from a 1:1000 dilution
below 0,5 are regarded as negative and titre factors greater than 3,5 are always
positive and should be diluted further and retested for quantitative determination.
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T i t e r - F a k t o r
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Categories:
The semi-quantitative detection of human sera using the mediagnost anti-Pseudomonas
aeruginosa IgG EIA , E15, is subdivided into the following categories:

Titre Interpretation
< 1:500 negative
1:500 to 1:1 250 border-line
> 1:1 250 positive
> 1:10 000 chronically positive

Negative Control NK Extinction
1.Value 0.041
2.Value 0.056
Mean 0.049

Positive Control PK Extinction
1.Value 1.220
2.Value 1.176
Mean 1.198
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Calculation

Sample No.
Sample
Dilution

Extinction
(average)

Titre factor
(see graphic) Titre

Interpretation

Example: Serum border-line

1 Serum A
1:1 000

0.625 1.25 1:(1 000 x 1.25)
=> 1: 1 250 border-line

2 Serum A
1:10 000

0.075 < 0.25 cannot be
calculated

3 Serum A
1:100 000

0.05 < 0.25 cannot be
calculated

Example Serum positive

4 Serum B
1:1 000

2.82 > 3.5 positive

5 Serum B
1:10 000

1.45 3.05 1:(10 000 x 3.05)
=>1:30 500

chronically
positive

6 Serum B
1:100 000

0.210 0.3 1:(100 000 x 0.3)
=> 1:30 000

chronically
positive

Example Serum negative

7 Serum C
1:1000

0.064 < 0.25 < 1:500 negative
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SUMMARY – MEDIAGNOST P. aerugionsa IgG EIA E15

Dilution of Reagents and Samples
Conjugate concentrate KK in Dilution Buffer VP 1:100
Washing buffer WP in Aqua dest. (e.g. add 100 ml WP in to a graduated

flask and fill with A.dest to 2000 ml)
1:20

Dilute samples 1:1000 with dilution buffer (qualitative test). For quantitative antibody assays it
is recommended to perform dilutions of 1:1.000, 1:10.000 and 1:100.000.

Proposal of Assay Procedure for double determinations

Pipette Reagents Plate 1
AP

Plate 2
Ela

Plate 3
Exo

2 x 100 µl Negative Control NK A1/A2 A1/A2 A1/A2
2 x 100 µl Positive Control PK1 B1/B2
2 x 100 µl Positive Control PK2 B1/B2
2 x 100 µl Positive Control PK3 B1/B2
2 x 100 µl Control Serum KS C1/C2 C1/C2 C1/C2

2 x 100 µl Sample dilution Pipette in the rest of the wells according to requirements.
Seal the wells with the seeling tape

Incubation: 2 h at 37°C

3 x 300 µl Aspirate the contents of the wells and wash
3x with 300 µl each Wash Buffer WP/ well

in each well

100 µl 1:100 diluted Conjugate concentrate KK in each well

Seal the wells with the seeling tape

Incubation: 2 h at 37°C

3 x 300 µl Aspirate the contents of the wells and wash
3x with 300 µl each Wash Buffer WP/ well

in each well

100 µl Substrate Solution S in each well

Incubation: 30 min in the dark at RT

100 µl Stopping Solution SL in each well
Measure the absorbance within 30 min at 450 nm with ≥ 590 nm as reference wavelength.



Pseudomonas aeruginosa EIA E15 16 US RUO E15 070212 Version 2

International Test description

CONJ KK 1:100 DILU BUF VP

WASHBUF 20x WP 1:20 DILU A. dest.

SPE 1:1000 DILU BUF VP

C 20-25 C

MTP AP MTP ELA MTP Exo

100 µl Control NEG NK A1/2 A1/2 A1/2

100 µl Control POS PK1 B1/2

100 µl Control POS PK2 B1/2

100 µl Control POS PK3 B1/2

100µl CONTROL KS C1/2 C1/2 C1/2

100 µl SPE 1:1000 DILU BUF VP

TAPE

 2 h C 37

3x 300 µl 3x WASHBUF WP

100 µl CONJ KK 1:100 DILU VP

TAPE

 2 h C 37

3x 300 µl
3x WASHBUF WP

100 µl SUBST TMB S

 0.5 h C 20-25

100 µl H2SO4 SL
MEASURE

↔


