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Objectives

Reliable biomarker detection depends on more than the core 
assay design. Supporting reagents, particularly blocking 
components, play an essential role in controlling nonspecific 
interactions and maintaining signal integrity.

However, assay developers frequently encounter challenges like:
•	 Reagent impurity affecting assay sensitivity
•	 Variability associated with serum-derived blocking reagents
•	 Difficulty reproducing legacy formulations
•	 Lack of secure supply for critical assay components

The following case studies describe three examples where 
targeted reagent development and optimization helped address 
these challenges and support reliable assay performance.

Solutions

Across these projects, Rockland worked with assay developers to 
investigate reagent performance and identify solutions tailored 
to the needs of each workflow. These efforts included:

Reformulate a blocking reagent to ensure supply 
continuity 

Produce ultrapure IgG suitable for high-sensitivity 
detection platforms

Replace serum-derived blockers with defined recombinant 
antibodies for improved consistency

Case Studies in Blocking and Reagent Reformulation

At-a-Glance: Challenges & Outcomes

Challenge

Assay performance can be influenced by subtle variations 
in reagent purity, formulation chemistry, or biological 
variability. These factors may introduce background 
signal, inconsistent results, or supply vulnerabilities.

Approach

Scientific troubleshooting and optimization were applied 
across multiple assay systems, including:
•	 Redevelopment of a legacy blocking reagent 

formulation
•	 Purification refinement to improve IgG purity
•	 Screening recombinant antibodies as alternatives to 

serum-derived blockers

Outcome

Each project resulted in a defined reagent solution that 
improved assay stability and supported continued use of 
the customer’s workflow.

Case Study 2: Producing Ultrapure IgG for High-
Sensitivity Assay Applications

Refinement of an IgG purification workflow produced a 
reagent meeting strict purity requirements for a high-
sensitivity assay application.

Case Study 1: Redeveloping a Blocking Reagent to 
Support Assay Continuity

An iterative formulation effort reproduced the 
performance of a legacy blocking reagent and enabled a 
customer to establish a secure supply.

Case Study 3: Recombinant Replacement for Serum-
Based Blocking

Screening of recombinant antibodies identified a defined 
reagent capable of replacing serum-derived blockers in an 
ELISA workflow.

Case Study Overview
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These case studies illustrate how targeted reagent 
development and formulation expertise helped 
assay developers improve performance, stabilize 
workflows, and establish reliable reagent supply.



Assay Performance Often Depends on Reagent Optimization

Biomarker detection assays rely on complex biochemical interactions that must be carefully controlled to ensure reliable results. 
Variability in reagent purity, formulation chemistry, or blocking strategy can introduce background signal, imaging artifacts, or 
inconsistent assay performance. In many cases, these issues emerge only after an assay has been transferred to production workflows 
or scaled to larger volumes, where even small variations in reagent composition can affect reproducibility.

Addressing these challenges often requires more than simply substituting a catalog reagent. It may involve refining purification 
processes, adjusting blocking strategies, or identifying alternative reagents that better match the biochemical requirements of the assay.
Rockland frequently collaborates with assay developers and diagnostic manufacturers to troubleshoot these types of challenges. By 
combining analytical validation, formulation expertise, and recombinant reagent development, it is possible to identify solutions that 
improve assay stability while supporting scalable supply.

The following case studies illustrate three examples where targeted reagent optimization helped resolve assay performance issues and 
support long-term workflow reliability.

Case Study 1: Redeveloping a Blocking Reagent to Support Assay Continuity
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Key Insight

When legacy assay components lack documented formulations, iterative redevelopment can 
provide a practical path toward restoring supply security while maintaining assay performance.

Challenge 

A diagnostics manufacturer had an established 
immunohistochemistry (IHC) assay that was performing 
well in the field. However, the company did not have 
access to the composition details of a key blocking 
reagent supplied by a single external vendor. As a result, 
the customer sought a supplier capable of reproducing 
the reagent’s performance while ensuring long-term 
supply security.

Because the reagent was supplied by a single external 
manufacturer, the customer sought a secondary supplier 
capable of reproducing the reagent’s performance and 
ensuring long-term supply security.

Approach 

To support this effort, Rockland initiated a formulation 
redevelopment process aimed at reproducing the 
functional performance of the original blocking 
reagent without knowledge of its composition. Multiple 
formulation variants were evaluated through an iterative 
process to determine which components most strongly 
influenced background reduction within the assay. 
Throughout this work, candidate formulations were 
assessed using the customer’s IHC workflow to confirm 
that assay performance remained consistent.

During optimization, one formulation variant produced 
an unexpected visual artifact during slide processing. 
Drawing on prior experience with similar systems, 
the team investigated whether interactions between 
formulation components and assay chemistry could be 
contributing to the effect. Adjustments to the formulation 
ultimately resolved the issue while preserving the desired 
blocking performance.

Outcome 

Through iterative formulation testing and customer-side validation, Rockland was able to reproduce the functional behavior 
of the original blocking reagent within the assay workflow. The resulting formulation enabled the customer to establish a 
reliable supplier and is now moving toward a long-term bulk supply agreement.



Outcome

The optimized purification workflow produced an ultrapure IgG preparation with minimal aggregate content and substantially 
reduced contaminating proteins. The reagent met the assay platform’s stringent purity requirements and was subsequently 
adopted for ongoing use in the customer’s workflow, including planned bulk supply.
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Key Insight

High-sensitivity assays often require reagents with exceptionally low impurity profiles. 
Analytical verification of purity can play a critical role in ensuring reagent suitability for 
demanding biomarker detection applications.

Case Study 2: Producing Ultrapure IgG for High-Sensitivity Assay Applications

Challenge

A developer of a high-sensitivity assay platform required 
an IgG-based reagent with extremely high purity to 
minimize background interference and ensure consistent 
assay performance. Standard preparations contained 
detectable impurities that could compromise signal clarity 
in sensitive detection workflows.

Validation

Protein purity was evaluated using SDS-PAGE analysis, enabling direct comparison between the standard preparation 
and the optimized purification workflow. The refined process produced an IgG preparation with approximately ~98% purity, 
compared with ~92% purity in the standard preparation. The ultrapure preparation also showed no detectable high-
molecular-weight species, whereas the standard sample contained minor high-molecular-weight material consistent with 
aggregated IgG and residual non-IgG immunoglobulins.

Approach

To meet the stringent purity requirements, Rockland 
implemented a refined purification workflow designed 
to remove contaminating proteins and aggregates 
while maintaining functional IgG integrity. Analytical 
validation was performed to confirm the purity of the final 
preparation.

Figure 1. SDS-PAGE comparison of standard-purity and 
ultrapure mouse IgG preparations. SDS-PAGE analysis 
shows that the ultrapure mouse IgG preparation is 
approximately ~98% pure, with no detectable high-
molecular-weight species. In contrast, the standard-
purity sample is estimated to be ~92% pure and 
contains minor high-molecular-weight material (>245 
kDa), including a band retained at the top of the gel, 
consistent with aggregated IgG and/or residual non-IgG 
immunoglobulins.
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Case Study 3: Replacing Serum-Based Blocking Reagents with Recombinant Alternative

Challenge 

A manufacturer of sandwich ELISA kits observed elevated 
background signal in a subset of patient samples. 
Incorporating normal mouse serum during the blocking 
step helped reduce nonspecific signal. Reliance on serum 
introduced concerns regarding long-term supply stability, 
lot variability, and continued dependence on animal-
derived reagents. The company began exploring whether 
a defined recombinant reagent could provide a more 
consistent alternative.

Approach 

To identify a potential replacement, Rockland provided a 
panel of recombinant antibodies for evaluation within the 
customer’s ELISA workflow.

Each candidate was assessed through side-by-side 
testing against the existing serum-based blocking 
approach, focusing on its ability to suppress nonspecific 
signal while maintaining assay sensitivity.

Validation 

Customer-side testing identified one recombinant antibody that effectively reduced background signal in the problematic 
patient samples while preserving assay performance. Although the quantitative data remain confidential, the results 
demonstrated that the defined recombinant reagent could reproduce the desired blocking effect previously achieved with 
serum.

Outcome 

The selected recombinant antibody was adopted as the replacement blocking reagent for the assay kit, eliminating the need 
for serum while providing a consistent and scalable reagent source.
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Key Insight

Defined recombinant reagents can provide a reliable alternative to serum-based blockers, 
offering improved consistency and scalable supply while reducing dependence on animal-
derived materials.

Supporting Reliable Assay Performance Through Scientific Collaboration

Assay performance challenges rarely have a single universal solution. Differences in assay design, detection chemistry, and 
biological targets often require tailored approaches to reagent purity, blocking strategies, and formulation design.

The examples presented here illustrate how relatively small adjustments in reagent composition can have meaningful effects on 
assay performance. In some cases, improving reagent purity enables more sensitive detection. In others, reformulating a blocking 
reagent or replacing serum with a defined alternative can stabilize results and simplify long-term manufacturing.

Addressing these challenges often requires iterative experimentation and close collaboration between reagent developers and 
assay manufacturers. By combining analytical validation, formulation development, and recombinant reagent expertise, it is 
possible to identify practical solutions that support reliable assay workflows from development through production.
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