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ABSTRACT

Aim: To demonstrate the importance of critical reagent characterization for immunogenicity assay
development for multi-specific drugs using two case studies.
Methods: Bridging anti-drug antibody (ADA) assay with acid-dissociated samples were used for both

cases.

Results: In the first case study, the unexpected interference in an ADA assay from clinical samples
was identified; a model was created to replicate the issue, and an anti-target antibody was identified
to mitigate the target interference. In the second case study, an issue due to non-specific binding

ARTICLE HISTORY
Received 26 February 2024
Accepted 6 June 2024

KEYWORDS

anti-drug antibody; critical
reagents; immunoassay;
immunogenicity; LBA;
multi-specific antibodies

of a domain-specific confirmatory reagent was identified, and various mitigation techniques were

evaluated.

Conclusion: A thorough characterization of the critical reagents helped identify the issues with these

ADA case studies and provided strategies for resolving them.

1. Background

Bioanalytical strategies for biologics are a critical part
of drug discovery and development because they allow
the deduction of optimized dosage to maximize the
benefit-to-risk ratio, as well as determine the reaction of
the immune system against the drug. The success of a
bioanalytical assay relies heavily on its critical reagents.
With increasing complexity of drug modalities like bispe-
cific antibodies, multi-specific antibodies and antibody-
drug conjugates, there is an increase in the complexity
of the bioanalytical assays needed to support drug
development [1,2]. This results in the increased demand
for complex critical reagents needed for the continuum
of assay development, validation and sample analysis.
Bispecific modalities are of special interest due to their
broad range of clinical applications [3], however specific
guidance and white papers do not currently discuss
the challenges with bioanalysis of bispecific molecules,
especially regarding generation of critical reagents for
long-term ligand binding assay (LBA) support.

Many articles detail reagent generation, characteriza-
tion, monitoring and life cycle management of LBA critical
reagents [4-8]. Bispecific antibody therapeutics often
require additional protein engineering for the generation
of anti-idiotypic (anti-ID) antibodies for pharmacokinetic
(PK) assay development or for surrogate positive controls
for immunogenicity assays against different domains of
the molecule. Anti-ID generation can produce a ‘broad
toolbox’ of reagents for assay development [9] and
engineered protein domains of the bispecific may also
serve as critical reagents for immunogenicity domain
specificity.

Along with the increased complexity in reagent gen-
eration for bispecific drugs, interference from one or
both targets may impact bioanalytical assays. Target
interference can present as either false positive or false
negative in immunogenicity assays [10,11], therefore it is
important to have a relevant target during assay develop-
ment as the target biology under the influence of the drug
might not be well known. If the target is soluble, having
disease-state individuals with known target levels can
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reduce the risk of developing a non-target tolerant assay.
However, this comes with the challenges of being able to
measure the relevant target in the matrix for bioanalytical
assay development. Bispecific antibody therapeutics can
double the workload of this type of characterization. The
matrix lots should also be diverse in terms of disease
progression and geographic location to cover all possible
stages of clinical development. Bioanalytical challenges
abound for soluble target interference. Many papers have
been published on mitigation strategies, but few detail
strategies for bispecific drugs [12-14].

In this article, we report a couple of case studies
that reinforce the requirement for appropriate character-
ization of critical reagents to support immunogenicity
assays for these complex modalities. Both these case
studies involve bispecific molecules and their clinical
anti-drug antibody (ADA) assays had issues attributed to
different critical reagents. The first case study discusses an
issue arising from multimeric targets, and the second case
study discusses an issue arising from a domain-fragment
in the domain-specific confirmatory assay, which is not
a concern with single target antibodies. The case study
involving the multimeric target interference chronicles
how despite prior knowledge of having a multimeric
target, target interference was not identified during assay
development, only to be identified during validation. It
further elaborates on mitigation techniques and how a
masking reagent that binds to the soluble target was
eventually used to mitigate the interference. The second
case study delves into a critical reagent-related assay
interference in a domain-specific confirmatory clinical
ADA assay. We discuss the various approaches that were
utilized to identify and mitigate this domain-specific
interference.

We hope these case studies reaffirm the importance
of appropriate critical reagent characterization, especially
ones associated exclusively with bispecific molecules.
These critical reagents exclusive to bispecific molecules
potentially do not go through the same level of scrutiny
as these are utilized primarily for bioanalysis and are
not meant for human use and might require additional
scrutiny on the part of the bioanalytical laboratory.

2. Materials & methods

2.1. Case study 1: multimeric target interference in
ADA assay

2.1.1. Equipment

The following instruments were used: Meso Scale Discov-
ery (MSD) Sector Imager SQ120 (SN # 13001909171389),
Biotek Microplate Washer 405 TS (Biotek, SN # 160913C),
Orion Star A211 pH meter (Thermo Scientific, SN #
X35584).

2.1.2. Reagents & materials

Affinity-purified rabbit anti-drug polyclonal antibody
(pAb) from Biogenes (Berlin, Germany) was used for
the positive controls (PCs), while pooled healthy human
plasma from BiolVT was used for negative control (NC).
The PC was generated by immunizing rabbits with the
drug and affinity purified using the drug to purify anti-
drug antibodies. An irrelevant human IgG column was
then utilized to remove antibodies specific to the Fc
region of the drug from the affinity-purified anti-drug
antibody mix. Individual disease-state human plasma
from BiolVT and Cureline were utilized for cut point
determination. Biotinylation and ruthenium conjugation
of drug were carried out at EMD Serono using EZ Link
Sulfo-NHS-LC Biotin (Thermo Fisher # 39257) and MSD
Sulfo-tag™ NHS-Ester (MSD # R91AQ-2) kits respectively
according to manufacturer’s instructions with challenge
ratios of 20:1 and 10:1, respectively. Additionally, acetic
acid (Fisher Chemical # A35-500), MSD 4X read buffer
(MSD # R92TC-1), 1.5M Tris-HCl, pH 10 (Teknova # R92TC-
1), SuperBlock™ blocking buffer (Thermo Scientific #
37515), MSD 96-well streptavidin-coated plate (MSD #
L15SA-1) and PBST 0.05 (wash buffer, prepared at EMD
Serono) were used for the assay development.

For assessments of target A and B in the plasma of the
patient samples, commercial research kits from Abcam
and R&D systems were utilized respectively and the
protocol provided with the kits were utilized to measure
the concentrations of the respective targets.

2.1.3. Electrochemiluminescence bridging ADA assay
A bridging ADA assay was developed on the MSD elec-
trochemiluminescence (ECL) platform. Samples were acid
dissociated (300 mM acetic acid) for approximately 25 min
(with shaking at 450 rpm) by adding approximately 10 ul
of samples to 290 ul of acid (volume can be proportionally
increased).

Biotinylated and ruthenylated drug (0.25 g/ml each)
were added to the neutralization master mix which
included 10% (final volume) of 1.5M Tris-HCIl, pH 10 in
Superblock™ blocking buffer. Next, 50 1l of the acidified
sample was mixed with 100 ul of neutralization master
mix. This mixture was incubated at room temperature
on a shaker set at 450 rpm for 120 £ 10 min. In
parallel, a streptavidin coated MSD plate was blocked
with 200 wl/well of superblock for at least an hour
at room temperature without shaking. ADA in samples
or controls form a bridge with the biotinylated and
ruthenylated drug. This bridge complex was then cap-
tured on the blocked streptavidin coated MSD plate by
adding 50 ul/well of the neutralized sample in duplicate
wells and incubating for approx. 60 + 10 min at room
temperature while shaking at 450 rpm, followed by 6X



washes which included adding 300 pl/well of PBST 0.05
using an automated plate washer. Following the wash
step, 150 wl/well of 2X MSD Read Buffer was added
to each well and the plate was read using MSD Sector
Imager SQ120. The intensity of the ECL signal was directly
proportional to the amount of ADA presentin the sample.
The overall minimum required dilution (MRD) of the
samples from the acid dissociation and neutralization
step was 1:90.

2.1.4. Electrochemiluminescence bridging ADA assay
with target masking

For the mitigation of the target interference, various anti-
target A proteins at different concentrations were added
to this neutralization master mix along with the labeled
drug, before the acidified samples were neutralized with
the neutralization master mix. The remaining assay steps,
including the MRD of the assay, were not impacted.

2.1.5. Preparation of control samples

Affinity purified rabbit anti-drug pAb was used to prepare
the PC samples at 500, 100 and 10 ng/ml in pooled
healthy human plasma. The same pooled human plasma
was used as the NC for the assay.

For target tolerance assessment, 2X PC samples and 2X
target samples were prepared separately in the pooled
human plasma. They were then combined in a 1:1 ratio
to achieve 1X concentration and incubated for at least
an hour at room temperature before being frozen. The
samples were thawed on the day of use and assayed as
described above.

2.1.6. Screening cut point calculation

During assay development, the signals from 30 individual
disease-state matrices run twice on different days were
normalized to the plate NC. This was followed by Tukey's
outlier test to remove the analytical outliers, followed
by the removal of biological outliers. After a normality
and skewness assessment using Shapiro-Wilks test, the
parametric method of screening cut point calculation,
where cut point = (mean + 1.645 *standard deviation)
was used [15].

The cut point determination at the contract research
organization (CRO) was done according to the CRO’s
standard operating procedure utilizing 50 individual
disease-state matrices that were run six-times each by
multiple analysts on multiple days.

2.2. Case study 2: interference by domain-specific
confirmatory reagent in ADA assay

2.2.1. Equipment
The same equipment as listed for case study 1 were used.
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2.2.2. Reagents & materials

Affinity-purified rabbit anti-drug pAb from Green Moun-
tain Antibodies (Burlington, Vermont) was used for the
PCs, while pooled healthy and individual disease-state
human serum were acquired from BiolVT. The PC was
generated by immunizing rabbits with the drug and
affinity purified using the drug to purify anti-drug anti-
bodies. Anirrelevant human IgG column was then utilized
to remove antibodies specific to the Fc region of the
drug from the affinity-purified anti-drug antibody mix.
Biotinylation and ruthenium conjugation of drug were
carried out at EMD Serono using EZ Link Sulfo- NHS-
LC Biotin (Thermo Fisher # 39257) and MSD Sulfo-tag™
NHS-Ester (MSD # R91AO-2) kits respectively according to
manufacturer’s instructions with challenge ratios of 10:1
for both labels. Additionally, acetic acid (Fisher Chemical #
A35-500), MSD 4X read buffer (MSD # R92TC-1), 1.5M Tris-
HCl, pH 10 (Teknova # R92TC-1), SuperBlock™ blocking
buffer (Thermo Fisher Scientific # 37515), MSD 96-well
streptavidin-coated plate (MSD # L15SA-1) and PBST 0.05
(wash buffer, prepared at EMD Serono) were used for
the assay development. Domain-specific confirmatory
reagents were prepared at EMD Serono.

2.2.3. Electrochemiluminescence bridging ADA assay

The assay format and conditions were similar to those
described above for case study 1 with the same MRD. For
confirmatory assessments, 10 ng/ml of the confirmatory
reagent was added to the neutralization master mix along
with the labeled drugs.

2.2.4. Preparation of control samples

Affinity purified rabbit anti-drug pAb was used to prepare
PC samples at 500, 100 and 10 ng/ml in pooled human
serum. The same pooled human serum was used as the
NC for the assay.

3. Results

3.1. Case study 1: multimeric target interference in
ADA assay

The first case deals with an ADA assay against a bispecific
molecule (identified as anti-targets A and B henceforth)
where target A is known to be a multimer. Multimeric
targets are known to be problematic with ADA assess-
ments as they can form a bridge between the biotinylated
and ruthenylated drugs, resulting in a false positive signal
in a bridging ADA assay. The clinical ADA assay for this
molecule was tested for interference from targets Aand B
during its development. Between the two targets, target
B is better understood with molecules against it already
in the market and a variety of literature supporting its
biology. However, target A is known to be present in a
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multimeric form, with several repeating units and high
levels of glycosylation, increasing the complexity of this
target. Hence, a couple of different sources of target were
used for interference assessment, the first included the
peptide which was utilized for the design of the anti-
A arm of the drug, while the other target was purified
from a relevant patient population. However, no target
interference (up to 1000 ng/ml) from either target A and
B was observed during assay development, a level signifi-
cantly above the shed targets observed in the majority of
the patients. Additionally, during assay development, the
distribution of signals from commercial treatment naive
patients tested did not show any significant variability
(CPF was calculated to be 1.25 using 30 samples) which
would hint toward any significant interference. The assay
was then evaluated for performance in the same disease-
state matrix containing the same anti-coagulant but a
different counter ion, before being transferred to the CRO
for qualification and validation.

During the assay validation at the CRO, the sample-
to-sample variability between the commercial treatment
naive disease-state samples was found to be significantly
higher than observed during the assay development
(using a different set of commercial matrices) which
resulted in a cut point factor of 3.58 (Figure 1A). When
healthy matrices were tested in the assay, the variability
was not observed, suggesting the assay did not have
any robustness issue and suggesting interference from
the disease-state matrix. Without any known interferent,
altering the pH of the assay and affinity capture elution
(ACE) were utilized to reduce the interference without
much success [16,17].

To identify the reason for this high variability, commer-
cially available kits were utilized to measure the levels
of targets A and B from a subset of the samples that
were used for the cut point calculations at the CRO. The
protocols mentioned in the kits were utilized without any
further qualification. A positive correlation was observed
between the levels of target A and the signal to noise
ratio (S/N) from the ADA assay, suggesting potential
target interference (Figure 1B). The target A purified from
patient samples was successfully detected by the kit for
target A, but no interference could be introduced to
the ADA assay by the introduction of the said target up
to 2790 U/ml. Targets acquired from purifying patient
samples are potentially the most natural representation
of targets in patient populations, however the effect of
the purification process on the targets is unknown. Hence,
rather than proceeding with a heterogeneous mix of
natural targets, it was decided to move-forward with well-
defined recombinant targets to try and mimic the issue
observed with actual samples. The core binding sequence
of target A, which can have multiple repeats, was identi-

fied, and a couple of commercially available recombinant
proteins containing 2 and 12 repeats of the core binding
sequence were ordered. It was determined that the 12-
repeat target can bridge the labeled drug molecules in
the ADA assay setup and provide false positive ADA
signals akin to the clinical samples. A concentration
dependentincrease in ADA signals was observed with the
12-repeat target (Supplementary Figure S1). This finally
provided an experimental system to work with and test
mitigation efforts. To confirm that the increased diversity
of ADA signals from disease-state matrix was only from
target A interference, various proteins that bind to target
A were tested to demonstrate a signal reduction in the
clinical samples. An antibody (shown as anti-target A
reagent 3 in the figure) that binds to the target was found
to have the best effect in normalizing the signals from
the multiple individual lots found to have high signals
during validation (Figure 2A). An anti-target B reagent
did not have a significant normalizing impact on the
signals, confirming target A as the primary interferent
(Supplementary Figure S2). Additionally, the addition of
the anti-target A antibody did not have any significant
effect on the performance of the positive controls and did
not affect the sensitivity of the assay. The concentration of
the antibody was titered to provide the best signal nor-
malization without significantly affecting the biological
differences between samples irrespective of the target.
The antibody was able to reduce the bridging caused by
the addition of the recombinant target suggesting the
specificity of the signal reduction (Figure 2B).

The assay was re-validated with the addition of the
target A binding antibody as mitigation for target interfer-
ence and a new cut point factor of 1.37 was established at
the CRO, which significantly reduced the chances of false
negatives and underestimating the presence of ADAs.
The remaining assay parameters remained very similar
or improved as compared with the original validation
(Table 1).

It was investigated why the target-mediated difference
in individual matrices was not identified during the initial
assay development. It was found that the disease-state
matrices used initially during assay development were
procured from the US population, whereas the samples
procured by the CRO during validation were procured
from Europe. The differences between these two groups
were not related to the levels of the target though. Since
target A is heavily glycosylated, there is potential for gly-
cosylation differences between these populations which
could be attributed to various parameters, including the
geographical difference and stage of progression at the
time of the detection of the disease. Hence, in cases where
heavily glycosylated proteins are part of the equation, it
may be prudent to look closely at the target populations,
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3.58. (B) Positive correlation between target A concentrations and signals in the ADA assay suggesting interference in the ADA assay by
target A.
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method development using the target A mitigation.
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Table 1. Comparison of validation results from the original assay and the target A tolerant assay for Case study 1.

Assay parameter

Original assay

Target A tolerant assay

Minimum Required Dilution 1:90 1:90
Screening normalization factor 3.58 137
Titer normalization factor 7.01 1.61
Confirmatory cut point 24.6% 17.4%
Sensitivity pAb (screening format) 8.11 ng/ml 2.167 ng/ml
Drug tolerance at 100 ng/ml PC (pAb) 62.5 ng/ml 250 pg/ml
Target A tolerance NA* 1000 ng/ml
Target B tolerance 1000 ng/ml 1000 ng/ml

Target A tolerance established in the original assay is not relevant as the target was shown to be unable to bridge the anti-drug antibody capture/detection
reagents, and replicate the issue observed with samples. The new target that mimicked the problem and was used to establish target A tolerance levels in
the new target A tolerant assay, was not used retrospectively in the original assay.

the progression of the disease and closely follow the false
positive rate to corroborate the cut point determined
during validation.

3.2. Case study 2: interference by domain-specific
confirmatory reagent in ADA assay

The second case study also deals with the clinical ADA
assay for a bispecific molecule. During the development
of the assay, all parameters including the whole drug con-
firmatory assay were within acceptable limits [2,15,18-
20]. However, an issue was identified with one of the
domain-specific confirmatory assays. For the purposes
of this case study, the two domains of the drug are
referred to as domain A (binding target X) and domain
B (binding target Y). Domain A did not have any issues
in the confirmatory assay. However, when domain B
was added to the confirmatory assay, the raw signals
of the confirmatory assay increased compared with the
screening assay (Figure 3). To identify the source of the
issue, various forms of domain B were tested in the
confirmatory assay.

The different reagents used for troubleshooting
included the whole drug (full-length antibody consisting
of domains A and B), domain B consisting of only the
anti-Y fragment, a modified domain B where only the
antigen binding residues have been modified to bind
to an irrelevant target Z, retaining the same fragment
backbone as the original domain B; and finally a modified
full length antibody consisting of the original domain
B binding to target Y, while domain A was replaced by
domain C which binds to target D, an irrelevant target
(Figure 4). In summary, two full length antibodies and
two fragments were used for troubleshooting. It was
observed that the raw signals of the NC increased upon
the addition of both the fragment molecules, but not
the full-length molecules. Since both the fragments were
against different antigens, it suggested an issue with the
backbone of the molecule and not the antigen-binding
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screening assay raw signals. On the contrary, addition of domain
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Figure 4. Different reagents used for troubleshooting the confirmatory assay. The standard confirmatory reagents shown in the top
panel from left to right include the drug (full-length antibody containing domains A and B), domain A (fragment of the drug binding to
target X), and domain B (fragment of the drug binding to target Y). The additional confirmatory reagents being utilized include a
full-length antibody (bottom left) with domain B (same as the drug) and domain C (binding to an irrelevant target D); and a modified
domain B (bottom right) where the paratope has been modified to bind to an irrelevant target Z. The polyclonal positive

control (PC) has been purified to remove anti-drug antibodies against the humanized IgG backbone, resulting in the PC containing
antibodies specifically targeting domains A and B. When the domain A+B (drug) is added, it binds to all the PCs, confirming the
presence of antibodies against all domains of the drug. In contrast, the domain B-+C molecule would only bind to the antibodies raised
against domain B, with no signal reduction from the antibodies against domain A. The polyclonal PC mix does not contain antibodies

against domain C.

region itself. These assessments were performed in both
serum and buffer conditions, and it was identified that the
presence of serum reduced the non-specific signals upon
addition of domain B confirmatory reagent (Figure 5).

To test this hypothesis further, the domain B fragment
was labeled with biotin and ruthenium and added to a
streptavidin MSD plate in various combinations. It was
found that when only the ruthenylated domain B was
added to a well, the raw signals were higher than that
of biotinylated domain B suggesting non-specific binding
of the ruthenylated-domain B to the blocked streptavidin
MSD plate. Additionally, the presence of both labeled
domains in the well caused a further increase in raw
signals compared with just the ruthenylated domain
B suggesting non-specific binding within domain B, in
addition to the non-specific binding of the domain B to
the blocked plate (Supplementary Figure S3)

To explore the possibility of serum blocking the non-
specific binding of the domain B fragment, horse serum
was introduced into the assay. After titration, it was
determined that 5% horse serum added to the assay
buffer reduced the increase in assay signals upon addition
of the confirmatory reagent (domain B) and led to a
positive % inhibition (Supplementary Figure S4). When
applied to a set of 32 naive individual matrix lots used
for cut point calculations, all samples had a positive %

inhibition including that of the plate controls. However,
it was noticed that the addition of the horse serum
was causing an overall increase in assay signals. An
issue arising from the higher signals was an almost
tenfold increase in the average % inhibition in the whole
drug confirmatory assay (Supplementary Figure S5). This
increase in % inhibition was also observed with the
domain A confirmatory assay.

The data showed that serum reduces the non-specific
binding, but addition of external horse serum, seemed
to affect the assay by increasing the overall signals of
the assay. One potential solution was to use the serum
from the samples itself to reduce domain B bridging. To
achieve this, the assay setup was slightly modified and
splitinto three components: the first component was the
acid-dissociated samples, the second was the neutraliz-
ing buffer containing the labeled drugs, and the final
component was the neutralizing buffer containing the
confirmatory reagent. After the acid dissociation of the
sample, the neutralization buffer containing the labeled
drugs were added, directly followed by the addition of the
neutralization buffer containing the confirmatory reagent
(Supplementary Figure S6). This splitting of the neutral-
izing buffer/mastermix into two separate components
prevented the confirmatory reagent, specifically domain
B from having direct contact with the labeled drugs
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cause signal increase compared with the screening assay, whereas the full-length antibodies show a signal decrease. Additionally, the
signal increase caused by the fragments is higher in the absence of serum (positive controls made in buffer).

in the absence of the serum from the sample, thereby
reducing the opportunity for the domain B to bridge
the biotinylated and ruthenylated drugs. The assay had
been built at an MRD of 1:90, and a lower MRD was
tested to increase the amount of serum in the assay to
reduce the non-specific binding. At an MRD of 30, with
human serum component at around the 3% mark, the
best results were obtained on a training set of 6 samples,
where 4 samples were found to have a signal inhibition
upon domain B introduction while 2 other samples had
a minimal signal increase (Supplementary Figure S7).
However, it was observed that the drug tolerance was
reduced significantly at the lower MRD which prevented
us from pursuing this path forward (data not shown).
Though this process was not feasible for this project, we
believe this provides a unique alternative to utilize the
serum from a sample itself to improve blocking capacity
of an ADA assay.

The other option was to identify the sticky residues
from domain B and reengineer it to prevent non-specific
binding. Due to the restrictive project timelines, re-
engineering the molecule was not a feasible option and
a workaround was identified in the form of an already
available full-length antibody molecule which contained
domain B but instead of domain A, contained a domain
C which binds to an irrelevant target D as described
above. This assay setup assumes that ADAs against the
constant region of the drug will not be produced due
to the drug backbone being fully humanized. Using this
full-length antibody, the domain B confirmatory assay
was successfully developed (Figure 6). Normal variability
of signal inhibitions around the no change mark were
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Figure 6. Domain B confirmatory results when using the Domain
B full antibody which includes domain B as well as domain C
which is against a non-specific target D. A confirmatory cut point
was successfully calculated using this method.

obtained by using this method which finally allowed
the calculation of a confirmatory cut point for domain B
which is not possible if signal inhibition is predominantly
negative. The PCs, including the LPC (set at 10 ng/ml)
consistently had higher levels of inhibition than the
confirmatory cut point for domain B. Additionally, the
confirmatory assays of the whole drug, or domain A, are
not impacted in this strategy suggesting a path forward
for this issue.

4. Conclusion

Immunogenicity assessments are a critical part of the
drug development process, required for the safety eval-
uation as well as for better understanding of a bio-
therapeutic’s pharmacokinetics, pharmacodynamics and



efficacy. The quality of critical reagents often determines
the quality of the assay that is available for bioanalysis.
The case studies presented here highlight the need
for proper characterization of critical reagents during
the development of clinical ADA assays. With bispecific
molecules, the number of critical reagents is increased
significantly, with novel engineering of domain specific
reagents also required which are generally not needed
for traditional monoclonal antibodies. Since some of
these reagents are only needed for in vitro assays and
are not meant for human use, the onus is on the bio-
analytical laboratory to ensure proper characterization
of these reagents to avoid issues in the future. The
experiments to identify the issues as described in this
paper; including confirmation of target binding in an LBA,
as well as enhanced characterization of drug domains
for bispecific molecules were made standard practice in
the laboratory after these issues were identified. In one
of the case studies, even though we were anticipating
target interference, we were not able to establish it
till late in the validation due to the critical reagents
not being appropriate, requiring re-development and
validation of the assay and hampering the program
timeline. The other case study is potentially a novel issue
not described previously in literature, with one of the
domains of the bispecific molecule showing non-specific
binding and derailing the domain-specific confirmatory
assay. Once these reagent related issues were identified,
the resolutions described include previously described
techniques of using anti-target reagents to reduce tar-
get interference, while some included potentially novel
approaches of using the sample’s own serum to improve
blocking activity and reduce non-specific binding. In both
cases, a renewed study of the critical reagents helped us
identify the issue and guided us in providing resolutions
to develop a robust ADA assay which meets regulatory
assay performance requirements.

Article highlights

Case study 1: multimeric target interference in anti-drug

antibody (ADA) assay

« When drugs involve heavily glycosylated targets, an in-study cut
point may be more prudent. Geographical differences, stage of
progression of disease may affect the target glycosylation
impacting its affinity for the drug, eventually impacting the cut
point.

« Given the unknowns of sample purification impact,
patient-derived purified heterogenous targets may not always be
the gold standard for target interference assessments in
an ADA assay. Homogenous recombinant targets whose sequences
have been verified may perform better in replicating target
interference issues observed with patient samples.

Case study 2: interference by domain-specific confirmatory

reagent in ADA assay

- Bispecific biologics require additional critical reagents to support
immunogenicity assessments like domain-specific confirmatory
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reagents which may require additional characterization at the
bioanalytical laboratory.

« Utilizing an optimal concentration of the sample serum could be
an alternative to adding serum for blocking non-specific binding in
an ADA assay. Assay sensitivity and drug tolerance are key factors
to test when utilizing this method.
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