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Affinity discrimination to avoid
interference in assays

Heterophilic antibodies, HAMASs, rheumatoid factors, and matrix effects
that cause problems in immunodiagnostics are all neutralized with one new
approach. BY TOBIAS POLIFKE AND PETER RAUCH
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ny immunodiagnostic
assay can suffer from
negative test effects,
which fall under the
rubric of interference.
These effects lead to imprecision or can

result in false-positive or false-negative
outcomes. False negatives represent
the worst case for most clinical diag-
nostic tests. However, it is hard to
routinely detect them.

Now, though, a new buffer is avail-
able that, used instead of traditional
assay buffers, enables most inter-
ference effects to be avoided. These
include problems derived from human
antimouse antibodies (HAMAS)

and rheumatoid factors. Many
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enzyme-linked immunosorbe
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radioimmunoassay, lateral

and bead-based ass
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automated assays), as W as modern
formats such as immundé—polymerase

chain reaction (immuno-PCR) and
various multiplex assays.

The Problem of Interference
Most clinical users and all devel-
opers of immunodiagnostics are aware
of the problems caused by HAMAs,
heterophilic antibodies, and rheuma-
toid factors. Those, the most common
known interference effects, are char-
acterized by high clinical relevance
and prevalence. Owing to the rising
numbers of patients with autoimmune

and allergic diseases, the HAMA and

heterophilic antibody problems will
become more and more critical. Another
reason for their steadily growing clinical
prevalence is the increasing number of
patients treated with therapeutic mono-
clonal antibody drugs.

A recent biomarker study showed
that more than 50% of all test subjects
had heterophilic antibodies." Other
studies have been described that found
as many as 80% of all patients thus
affected.”* Heterophilic antibodies
produce a variety of interference
effects.? HAMASs are the source of
two kinds of potential interference
(see Figure 1).

Heterophilic antibodies, HAMAs,
and rheumatoid factors can cross-
bridge capture and detector antibodies

utmely been used. Until recently,
this was the only available approach.
Its disadvantage is that biologically
active components—namely, more
antibodies—are added to the assays.
This can result in new kinds of inter-
ference derived from those active
components. Additionally, for any new
assay, it is necessary to test to discover
which kind of HAMA-blockers, or
which composition of them, can be
used for that specific assay. The type
and intensity of the interference effects
of heterophilic antibodies depend on
the assay layout, the assay antibodies,
and the characteristics of the analyte.*

There are many different HAMA-
blocker reagents on the market. Most
producers offer several different
HAMA-blockers, making it hard to
choose the correct blocker. In fact,
one producer offers some 10 different
compositions of HAMA-blocking
reagents. This shows that very exten-
sive testing is necessary to find exactly
the right HAMA-blocker composition
for any new assay and any new kind of
interfering sample. One composition of
HAMA-blockers that has been found
to be right for the interfering sample
of one certain patient may be totally
useless for other patients’ interfering
samples. HAMA-blockers have been
the best approach available for a time;
however, they lack general utility.



Analytic interference has been
defined as the effect of a substance
present in the sample that alters the
correct value of the result.” Besides
those derived from HAMAs and
heterophilic antibodies, many other
kinds of interference exist, though
their effects are not discussed in detail
much in the technical literature. There
has been no generally applicable way
to treat the range of negative effects.
Interference can be caused by a lot
of different endogenous biological
substances.*” Also, in routine diag-
nostics of patient samples, many other
interference effects occur that may
be caused by endogenous substances
derived from samples, by analyte
masking due to the binding of endog-
enous proteins, by cross-reactivities,
or even by general matrix effects such
as the viscosity, pH value, or high
lipid or salt concentration of samples.
'The molecular origins of such inter-
ference, and their detection, which
are discussed in this article, have been
described in detail elsewhere.*>%°

Interference effects are not limited
to human serum samples. They can
also appear in other matrices, such as
plant specimens.'®

Immunoassay Labels
as Cause

Immunoassays commonly
the detector antibody—or,
case of competitive assay,
dard analyte—with a label ( Ere ently
used as labels are enzy, often
alkaline phosphatas%orseradwh
peroxidase (HRP)—fluofescent dyes,
radioactive isotopes, and, for immuno-
PCR, DNA. Unfortunately, even these
labels can cause interference.

For example, most fluorescent dyes
for labeling are hydrophobic and thus
can change the binding characteristics
of antibodies. Further, the dyes them-
selves can bind to other substances.
Or, the solubility of the protein may
be reduced dramatically when labeled
with a fluorescent dye. The specific
binding of the antigen to the antibody
also can be affected negatively, which

can lead to reduced affinity of a labeled
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binding to endogenous proteins in
the sample, or binding to the capture
antibody. In these cases, false-positive
measurement in the absence of the
analyte will occur, or the entire assay
will suffer from a high background.
With protein arrays, increased back-
ground fluorescence of single spots
is observed. The signal-to-noise ratio
deteriorates.

Likewise, proteins or antibodies
can bind to fluorescence dyes, with
some of them being able to reduce,
or even switch off, the fluorescence
of the dye. All reactions taking place
on protein arrays are very complex,
because a variety of capture and
labeled detector antibodies are
used simultaneously in one reaction

volume. Therefore, the probability of

ffers for measurement. In an assay for drug safety
hat the coefficient of variation (CV) must not exceed 15%

nonspecific binding of proteins from
the sample or of labeled antibodies
with single spots is greater. Interfer-
ence effects involving components
from the sample affecting the anti-
bodies are much more common in
protein arrays than in traditional
assays.!!

Cross-Reactions as Cause

Cross-reactions, or cross-reactivi-
ties, are occasions when the antibody
exercises its ability to bind struc-
tures other than the target analyte.
Frequently, these structures show
a great similarity to the analyte.
Examples would be metabolites of
the analyte, chemical substances with
a similar molecular structure, and
proteins with a random similarity or
with homologies of the amino acid
sequence.

Cross-reactions can affect competi-
tive assays in a very dramatic manner,
because only one assay antibody is
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Figure 3. An ELISA against immu-
noglobulins from guinea pig that
is used for immune toxicological
studies is shown. The analyte was
diluted in standard assay buffer (a)
and in LowCross-Buffer (b) at concen-
trations of 50 ng/ml (range 1-6) and
10 ng/ml (range 7-12). Representing
one step during the assay develop-
ment, the plates show the titration
of capture and detector antibody
in rows B to G. With the standard
assay buffer (a), false positives in
the specificity control (row A) and in
the blank values (row H) spoiled the
interpretation and evaluation. The
use of LowCross-Buffer (b), however,

prevented false-positive signals.
SOURCE: PARA BIOSCIENCE GMBH
(GRONAU, GERMANY).

applied.*® Investigation of potential
cross-reactivities is a recommended

part of most assay validations, in
when validations are done ac

FDA guidelines."
a ignifi-

Cross-reactivities ¢
proteins in

Western blotting and in“immunohis-
tochemical applications. This becomes
apparent in the staining of additional
bands or cell structures. In many cases,
the exact molecular reasons for these
unwanted bindings are unknown. In
Western blotting, the cause often will

cant role in the detecti

simply be naturally occurring degrada-
tion products of the analyte protein.
Degradation can also result from the
methodical approach. But, in some
cases, this story of degradation is not
the true one, and real cross-reactions
of the primary or secondary antibodies
have to be considered.

Nonspecific Binding and
Matrix Effects

A phenomenon closely related
to cross-reactivity is nonspecific
binding. However, there are differ-
ences in the molecular origin of these
effects. These differences are rarely
noticeable in daily laboratory routine.
If the cross-reactant is known and
its cross-reaction can be measured
with a competing concentration of
the cross-reactant, then it is indeed
a cross-reaction. In the case of
nonspecific binding, substances with
far higher concentrations than the
target analyte are present. These can
be albumins or immunoglobulins,
or even surfaces, such as those of

ELISA wells or of Western blotting

antibodies in protein arrays."
The term matrix effects is
denote the sum of all int

effects of all components thiat rin
a specimen and inﬂuen@neasure—
ment of a target ané%te.l the actual
molecular caus ? influence is
undetermine b% nown to come
e», then it is called a

e boundaries between

effect and another are
&dible and sometimes unclear. Some
triw effects derive from antianimal
odies; others are the result of
ndogenous interferers or just caused
by the viscosity, pH value, or the salt

concentration of the SpCCian.

Endogenous Specimen
Components as Cause

Even naturally occurring proteins in
a specimen can interfere with immu-
noassays. Some well-known interfering
substances in human sera are albu-
mins, complement factors, lysozymes,
alpha-1 antitrypsin, and fibrinogen.*
Analytes of low molecular weight can
bind to albumin. This makes access to
the antibody difficult for the analyte.
Also, numerous hormones are bound
to transportation proteins, leading to
sterical hindrance in assays. Therefore,
hormone-determining immunodiag-
nostics are well known to have high
coeflicients of variation.

Moreover, many proteins are able
to bind other substances; this is part
of their biological function. Albumin,
complement, and C-reactive protein
are natural receptors for many
substances. Nonspecific binding and
cross-reactivity are expressions of their
biological function but can interfere
with assays. Endogenous proteins may
bind the assay antibodies as an inter-
fering factor, or may mask the target
analyte. Lysozymes, for example, bind
nonspecifically to most proteins with a
low isoelectrig) point. Therefore, anti-
bodies tha an isoelectric point of
about five can ound so as to build a
ion between the capture

rongly lipid-containing specimen.
Some analytes are fat soluble; thus,
the bond between assay antibody and
analyte can be affected by lipids.

A Universal Solution

Regardless of whether they derive
from the matrix, from cross-reactiv-
ities, from endogenous substances,
or from patient disorders, most
interference effects have one thing
in common: they relate to low- to
medium-affinity binding reactions
during the assay procedure.® Specific
binding of the assay antibody to
the analyte is high affinity binding.
However, all kinds of binding—
whether only low- to medium affinity
or high affinity—can result in the
same assay signals.

A general approach to preventing
those interference effects would be to
block all low- and medium-affinity
binding instead of blocking only
specifically heterophilic antibodies.
This could be achieved by means of
an assay buffer with high stringency.
Such an approach could prevent all
interference effects in one step, but it
also would negatively affect the correct
signals of the assay antibodies. There-
fore, using high-stringency buffers
is not an effective option. The high-
affinity binding of the assay antibodies

must not be compromised.



Discrimination between high-
affinity binding on the one hand and
low- to medium-affinity binding on the
other is important for success in this
area. That is the mode of action of an
assay buffer called LowCross-Buffer,
newly developed by Candor Bioscience
GmbH (Weissensberg, Germany).
By having no deleterious effect on
high-affinity binding, this buffer does
not reduce the true signal of high-
affinity binders. But it does reduce
dramatically low- to medium-aflinity
binding. This prevents the appearance
of most interference effects, whether
or not the molecular sources of the
interference are known. The interfer-
ence reducer can be used as an assay
buffer or an antibody diluent. That
is, either the specimen or the assay
antibodies, or both, can be diluted in
this buffer. What is important is that
the binding reaction between the assay
antibody and the analyte takes place in
LowCross-Buffer.

The detector antibodies for immu-
nodiagnostic kits have to be stored for
a long term in the antibody diluent.
Therefore, the new buffer is available
also in a stabilizing formulation called
LowCross-HRP. This stabilizer solu-
tion for HRP conjugates also exhibits
the technology’s basic minimization of

assay antibodies can be stored for long
periods at 4°C in low ready-
concentrations. This saves p

SthS during the assay p%@
&

Performance %

'The reliability of assay fesults can be
shown by means of precision profiles.
For preclinical studies, FDA requires
an ELISA validation that includes
precision profiles.

A comparative precision profile
reveals the significant extent to which

using LowCross-Buffer can enhance
the reliability of assay results (see Figure
2). This ELISA, for use in pharmaceu-
tical research, detected an experimental
therapeutic protein (that is, a drug
candidate) in human serum. It was
carried out in a competitive format with
the drug protein as a biotinylated tracer.
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Figure 4. Selective results from a study of the effect of LowCross-Buffer on HAMA
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nother ELISA, this an assay
gainst immunoglobulins from guinea
pig that is used for immune toxicolog-
ical studies, shows how the new buffer
can help avoid false-positive results (see
Figure 3). Goat-anti—guinea pig 1gG
F(ab’)2 as a capture antibody and goat-
anti—guinea pig IgG (Fcy) biotinylated
as a detector were the antibodies used.
The guinea pig IgG (the analyte) was
diluted in standard assay buffer and in
LowCross-Buffer. In the figure, ranges
1-6 represent a concentration of 50
ng/ml, while ranges 7-12 represent
10 ng/ml.

The plates in Figure 3 depict one
step during the assay development.
The titration of capture and detector
antibody on the plate with standard
assay buffer can be seen in rows B to
G. False positives in the specificity
control (row A) and in the blank values

(row H) spoiled the interpretation
and evaluation. The use of LowCross-
Buffer prevented the false-positive
signals and, moreover, made possible
the detection of serial dilutions in
rows B to G 1-6 and B to G 7-12 (see
Figure 3b).

The results from these two sets of
comparative ELISAs show the effec-
tiveness of the new buffer against
matrix-derived and unknown interfer-
ence effects that lead to assay imprecision
or false positives. The general applica-
bility of the buffer can be recognized as
well in a record of its effectiveness with
respect to heterophilic sera.

A CE-certified diagnostic assay, the
HAMA-ELISA from medac GmbH
(Wedel, Germany) was used to detect
HAMA interference. This ELISA
measures cross-bridging by hetero-
philic antibodies. The investigators
used it to test commercially available
HAMA serum panels obtained from
Scantibodies Laboratory Inc. (Santee,
CA) and from in.vent Diagnostica
GmbH (Hennigsdorf, Germany) that
are sold for the purpose of testing and
showing the potential of a HAMA-
blocker or HAMA-blocking reagent by
preventing interference derived from
such sera. Obviously, the providers
of the panels include a wide range
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Figure 5. Effects of the various
formulations of LowCross-Buffer on
the cross-linking reactivity of a rheu-
matoid serum in comparison with
that of the assay buffer (MEDAC
Vir-Dil) of the HAMA-ELISA. Cross-
linking would lead to false results
in immunodiagnostics. All of the
formulations of the new buffer can
prevent unwanted binding between
rheumatoid factor and assay anti-
bodies according to the affinity of
cross-linking. The binding between
assay antibodies and analytes is of
higher affinity.

of different and very critical hetero-
philic sera to reveal the potential of
the HAMA-blocker and the prob-
lems that may arise from heterophilic
patient sera.

When the complete panels were

effect was overcome by the interfer-
ence-reducing buffer. A signaldye
40 ng/ml indicates that t
interference effect, accor@ the
HAMA-ELISA ma short
study showed that the ipterference
could be effectively minifnized simply
by switching from the standard dilu-
tion buffer (called MEDAC Vir-Dil)
to the new assay buffer (see Figure 4).
It is important to note that the posi-
tive controls of the HAMA-ELISA
are still positive with LowCross-Buffer
and not pushed under the cutoff. (These
data are not shown in the figure.) The
positive controls are not HAMAs but
cross-linking secondary antibodies
(goat antimouse IgG antibodies). This
shows that signal from normal assay
antibodies is not negatively aftected by
the new assay buffer.

Application Potential

The medical questions addressed by
immunodiagnostics vary significantly
in terms of the answers required.

Antigen-detecting assays for infec-
tious-disease testing should detect even
very low concentrations of the antigen—
for example, virus particles. Neither
false negatives nor false positives are
acceptable. The assay antibodies can
show extremely high affinities with
K ,-values in the range of 10" or 10
M. Every kind of interference should be
considerably reduced in order to get the
most reliable diagnosis. Good reliability
in initial testing can minimize the cost
of second-line testing for critical infec-
tions. For infectious-disease assays,
the difference between the affinity of
the assay antibodies and the affinity of
interference binding is very large.

On the other hand, autoim, »
disease testing and allerg
address different medic ns.
In these assays, patien oantibodies
or allergic antibodies that'de'not show

very high affini 1d be detect-
able. Patient n

s with medium
afﬁnitieség%art of the disease

structuye; fore, even medium-
aﬁfmiﬂg&é g should be included in
t .

PN %ﬁz completely different medical
tested, every heterophilic interference@
€

irements of infectious-disease
sting versus allergy testing show that
there is a need for different degrees
of interference reduction. Obviously,
a strong interference-reducing solu-
tion achieves a maximum of safety.
However, in such a strong solution,
the assay antibodies have to exhibit
very high affinities. In other words,
an assay performed with a very strong
interference reducer has an extremely
high resistance to any kind of inter-
ference. The milder the interference
reduction, the more interference effects
will occur even when the interference-
reducing buffer is used. But, with
such a mild interference reducer, even
medium-affinity patient antibodies can
be detected correctly.

To meet varying immunodiag-
nostic needs, Candor Bioscience offers
LowCross-Buffer to immunodiagnostics

manufacturers in formulations desig-
nated as Mild, Classic, and Strong.
The Classic formulation provides the
best compromise between the affinity
required from the assay antibodies
and the strength of most interference
effects, and is suitable for most applica-
tions. The advanced formulations Mild
and Strong were created for profes-
sional users, such as immunodiagnostics
manufacturers, with special application
needs. All three formulations can push
an interference effect—cross-linking

reactivity—derived from a rheuma-
toid facto m under the 40-ng/ml
HAMA-EL cutoff (see Figure 5),
but ic/and Strong have a greater

i ding to an assay with better
‘15%1 ity. These assay results show that
s’new buffer approach can be not
nly used universally but also adapted
to specific assays and clinical require-
ments if necessary.

The mode of action of this inter-

ference reducer is to discriminate
between low- and medium-affinity
binding (of interference effects) on the
one hand and high-affinity binding (of
assay antibodies to analytes) on the
other. Therefore, it is not a blocker of
some substances, but rather an affinity
discriminator. If too much HAMA is
in a patient’s sample, this cannot be
blocked off with too-low concentra-
tions of HAMA-blockers. However,
this effect is not observed with the new
buffer because of its different mode of
action. While a HAMA-blocker might
be administered in a concentration that
is too low, the performance of the new
affinity discriminator is not depen-
dent on the patient’s specific HAMA
concentration. This further enhances
the reliability and robustness of assays
done with the new assay buffer.

Conclusion

'The studies described in this article
show that a new affinity-discriminating
buffer has the potential to deal with a
very wide spectrum of interference.
Reducing interference increases assay
reliability. FDA requires a very high
level of precision in immunoassays
conducted for preclinical or clinical



studies. Various assays have demon-
strated the wide-ranging potential of
the new assay diluent to ensure attain-
ment of the required precision and
reliability.

Until recently, only specific and
very limited approaches to overcoming
interference, such as HAMA-blockers,
were available. But a new approach
that can be used for nearly any kind of
interference and is restricted neither to
HAMAs or heterophiles nor to cross-
reactivities or matrix effects has been
developed. It is universal, eliminating
all these problems with one technology.
If necessary, it can be further adapted
to accommodate specific needs. The
assay buffer has displayed its potential
in assays for preclinical and clinical
studies and for food diagnostics as
well as human diagnostics. It is being
used in the production of lateral-flow
assays, ELISAs, protein arrays, and
Western blotting kits.
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Liquid Plate Sealer® seals the plates with a uniform stabilizing layer demonstrating good so
bility and without affecting the assay afterwards.

Facilities & Capabilities
All products are manufactured in Weissensberg, Bavaria. Thus !
CANDOR also offers technical support by telephone or email ¢
in assay development, optimization or stabilization of assay c

are Made in Germany.
erning professional advice
ponents.

Major Markets Served
CANDOR offers their products and services to customer.
research as well as to the diagnostics industry. For the
offered as OEM supplies. Products are used in ELISA
flow assays. Due to DIN EN ISO 9001:2000 certificati
regulated areas like GLP laboratories.

Life Sciences and pharmaceutical
gnostics industry all products are
estern blotting as well as in lateral
n all products can be used directly in
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66-879-9144, www.marketingreprints.com.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 150
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (150 dpi)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


