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Introduc�on
Bioassays are quan�ta�ve procedures for measuring a drug's 
biological ac�vity in biological samples. They are frequently 
employed in drug development and are essen�al for assessing the 
safety and efficacy of biopharmaceu�cal products such as monoclo-
nal an�bodies, vaccines, and gene treatments. Pharmacokine�c 
analysis and ADA analysis are two cri�cal areas of bioassay crea�on 
and valida�on.

The assessment of medica�on concentra�ons in biological samples 
such as blood, plasma, or serum over �me is known as pharmacoki-
ne�c analysis. It gives cri�cal informa�on about how a drug is 
absorbed, distributed, metabolized, and removed from the body. 
ADA analysis evaluates the immunogenicity of biologics, which 
refers to a drug's ability to elicit an immune response and create 
ADA in pa�ents.

The challenge today is that many labs use analysis so�ware that are 
not fully integrated with LIMS. Hence, there is a need for a lot of 
manual work for assay-related analysis, which requires significant 
effort and also remains vulnerable to human errors. 

This whitepaper also explores the possibility and feasibility of an 
integrated solu�on that interfaces seamlessly with LIMS and 
provides all the sta�s�cal and mathema�cal models needed,  
goes a long way in elimina�ng this challenge, leading to significant 
cost savings and minimizing the possibility of human errors.
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Standard Curve

Sample Analysis for 
Pharmacokine�c Analysis
A calibra�on curve is a fundamental tool used in pharmacokine�c 
(PK) analysis to quan�fy the concentra�on of a drug in biological 
samples. 

It is a graphical representa�on of the rela�onship between drug 
concentra�on and the response of an analy�cal method, 
typically measured using a validated analy�cal technique 
such as LC-MS or ELISA. 

It uses linear or non-linear regression op�ons (e.g. linear, 4PL, 
5PL, quadra�c, etc.)

The residual weightage typically uses op�ons such as 1/x, 1/x2, 
1/y, 1/y2, and so on.

The analyst applies various specifica�ons to the outcome 
(usually related to CV and RE limits) and tags samples or plates 
as pass or fail

A sophis�cated analy�cs tool that offers op�ons for 
various curve fi�ng models, allows seamless applica�on 
of business rules, and integrates easily with LIMS, is of a 

huge advantage to lab analysts, boos�ng produc�vity and 
reducing the risk of manual errors
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Method Development & Valida�on 
for Pharmacokine�c Analysis
The development and valida�on of the calibra�on curve is a crucial 
step in PK analysis to ensure accurate and reliable quan�fica�on of 
drug concentra�ons in biological samples. Method development 
involves selec�ng an appropriate analy�cal technique, op�mizing 
parameters such as sample prepara�on, chromatographic 
condi�ons, and detector se�ngs, and determining the linear range 
and sensi�vity of the method.

The table below shows some of the relevant experiments for method valida�on for ADA

Accuracy

The calibra�on curve 
should accurately 
quan�fy the drug 
concentra�on in 
biological samples.

Accuracy is assessed 
by comparing the 
measured drug 
concentra�ons of 
reference samples to
their known 
concentra�ons.

Dilu�on Linearity & Integrity

To demonstrate that high concentra�ons 
of the analyte of interest can be 
accurately measured within the assay 
quan�ta�ve range upon dilu�on and 
mul�plying the measured concentra-
�on by the dilu�on factor.

To ensure that the obtained test 
results of diluted samples outside the 
validated range are directly 
propor�onal to the concentra�on of 
analyte of interest in the sample.

Integrity of Dilu�on should cover the 
maximum an�cipated concentra�on 
of analyte in sample assessment.

Precision

The calibra�on curve 
should exhibit good 
precision, which refers 
to the repeatability 
and reproducibility of 
the measured 
response at different 
drug concentra�ons.

Precision is evaluated 
by analysing replicates 
of reference samples 
and calcula�ng the 
coefficient of varia�on 
(CV %) as a measure 
of precision.

Selec�vity

Assess the ability of the 
bio-analy�cal method to measure 
and differen�ate the analyte in the 
presence of nonspecific matrix 
components that may be expected 
to be present, by analysis of at 
least 10 independent sources of 
blank matrix.

Robustness

The calibra�on curve should 
be robust and should not be 
significantly influenced by 
small varia�ons in 
experimental condi�ons such 
as changes in sample 
prepara�on, chromatographic 
condi�ons, or equipment.
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Sample Collec�on - Sample collec�on determines the quality and 
integrity of the data obtained from bioassays. Pa�ent samples, such 
as serum or plasma, are collected at various �me points during the 
clinical trial or post-approval period. Samples should be collected 
using standardized procedures and stored under appropriate 
condi�ons to maintain their stability un�l analysis.

Sample Analysis for An�-Drug 
An�body Analysis
Immunogenicity analysis involves the detec�on and characteriza�on 
of ADAs in pa�ent samples using bioassays. Bioassays are func�onal 
assays that measure the biological ac�vity of a bio therapeu�c 
product and can be used to determine the potency and stability of 
the product. Immunogenicity analysis typically consists of three 
main steps: sample collec�on, ADA screening, and ADA 
confirma�on.

ADA Screening - ADA screening is the ini�al step in immunogenicity 
analysis and involves the detec�on of ADAs in pa�ent samples using 
a screening assay. Screening assays are typically designed to be 
highly sensi�ve and capable of detec�ng low levels of ADAs. 
Posi�ve samples iden�fied in the screening assay are further 
confirmed using a confirma�on assay.

ADA Confirma�on - ADA confirma�on assays are used to confirm 
the presence of ADAs in samples that tested posi�ve in the 
screening assay. They are designed to be highly specific and capable 
of dis�nguishing between ADAs and other cross-reac�ng an�bodies. 
They provide addi�onal evidence of ADA presence and can help 
determine the �ter, or level, of ADAs in pa�ent samples.

ADA Titer - ADA �ter refers to the level or concentra�on of 
an�-drug an�bodies (ADAs) in pa�ent samples, which can be quan-
�fied using validated bioassays. It provides informa�on on the 
magnitude and persistence of the immune response against the 
drug and the data can be used to evaluate the impact of ADAs on 
the safety, efficacy, and pharmacokine�cs of the bio therapeu�c 

ADA Neutraliza�on - Neutraliza�on refers to the ability of ADAs to 
neutralize the biological ac�vity of the bio therapeu�c product, 
which can result in reduced efficacy or increased safety concerns. 
They are designed to measure the func�onal impact of ADAs on the 
bio therapeu�c product, and they are important in assessing the 
clinical relevance of ADA presence.
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Method Valida�on for An�-Drug 
An�body Analysis 
Method valida�on is an essen�al step in immunogenicity analysis to 
ensure that the bioassays used for ADA detec�on are accurate, 
reliable, and fit for their intended purpose. Some key considera�ons 
for method valida�on in immunogenicity analysis include:

Plate Analysis Cut Point
Calcula�ons

Validity Nega�ve 
Control Sensi�vity

LPC Calcula�onBetween Run 
Precision

System Suitability 
ControlsSelec�vity

Selec�vity 
(Drug Tolerance) Hook Effect Stability Other

Assessments

Sensi�vity and Specificity

Sensi�vity refers to the 
ability of the assay to 
detect low levels of ADAs.

Specificity refers to the 
ability of the assay to 
accurately iden�fy ADAs 
and dis�nguish them 
from other an�bodies.

Includes experiments to 
determine the LOD and 
the LLOQ of the assay, as 
well as specificity 
evalua�ons.

Precision and Accuracy

Precision refers to the 
variability of results obtained 
from repeated measurements 
of the same sample.

Accuracy denotes the 
proximity of the measured 
values to the true values.

Perform intra-assay and 
interassay evalua�ons using 
spiked samples with known 
ADA levels or reference 
samples with established ADA 
status.

Selec�vity (Drug Tolerance)

It is expected that samples 
containing drug will 
exhibit interference due to 
compe��on for 
drug-specific an�bodies.

It is necessary to mix 
an�body samples with 
varying concentra�ons of 
study drug to assess how 
much drug is required to 
eliminate or reduce 
detec�on in the assay.

Hook Effect

A high dose hook effect 
refers to falsely low 
responses or even false 
nega�ve results caused by 
very high levels of the 
analyte in the sample.

Robustness and Stability

Evalua�ons are important to assess 
the robustness of the bioassay to 
minor changes in assay condi�ons.

Stability evalua�ons assess the 
stability of reagents, samples, and 
the assay performance over the 
intended dura�on of sample analysis.

The table below shows some of the relevant experiments for method valida�on for ADA
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Seamless integra�on with LIMS, with the ability to read data 
directly from LIMS and write back the analysis outcome into 
LIMS for the analyst to take further ac�on.

Access to mul�ple curve fi�ng models (linear and non-linear) 
and op�ons for residual weights, to generate the standards 
curve. 

Genera�on of run acceptance parameters and relevant reports. 

Support for defined user interac�ons for scenario crea�ons.

Calcula�on of pass/fail criteria applied at individual sample / 
well level as well as plate level.

Covers analysis screening assays, confirmatory assays, �ter 
assays, and neutralizing assays. 

Supports both parametric & non-parametric analysis for 
immunogenicity cut-point computa�ons.

Ability to validate methods by suppor�ng the analysis for the 
relevant valida�on experiments with acceptance criteria.

Conclusion
A sophis�cated analy�cs tool that offers op�ons for all the above 
analyses and integrates easily with LIMS (both reading sample data 
directly from LIMS and wri�ng back the analysis outcome into LIMS 
for the analyst to take further ac�on) is of a huge advantage to lab 
analysts, boos�ng produc�vity and reducing the risk of manual 
errors.

The use of the integrated approach has been yielding tremendous 
benefits for organiza�ons –

Upto 50% Reduc�on in cost and �me for analysis and valida�on for a leading 
bio-tech company 

Upto 25% Expected cost savings from manpower efficiency and reduced cost of 
rework for a leading bio-tech company 

Upto 20% Expected cost savings from manpower efficiency and reduced cost of 
rework for a big pharma 

Labvantage Analy�cs (LVA) is an analy�cs module that comes 
integrated with Labvantage LIMS and offers a complete library of 
analy�cs capabili�es along with the ability to apply assay 
specifica�ons and op�ons for visualiza�ons and scenario crea�on.

A Solu�on 
for the 

“Lab of Tomorrow”

7 For more information about our solutions, please visit
www.tcgdigital.com



1. US Food and Drug Administration (FDA). Bioanalytical Method Validation Guidance for Industry. 2018

2. European Medicines Agency (EMA). Guideline on Bioanalytical Method Validation. 2011

3. International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human
Use (ICH). ICH Topic

4. US Food and Drug Administration (FDA). Immunogenicity Assessment for Therapeutic Protein Products.
Guidance for Industry. 2019

5. European Medicines Agency (EMA). Guideline on Immunogenicity Assessment of Biotechnology-Derived
Therapeutic Proteins. 2017

6. International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human Use
(ICH). ICH Topic Q2 (R1) Validation of Analytical Procedures: Text and Methodology. 2005

7. Shankar G, Arkin S, Cocea L, et al. Assessment and reporting of the clinical immunogenicity of
therapeutic proteins and peptides-harmonized terminology and tactical recommendations.
AAPS J. 2014; 16(4):658-673

8. Wang W, Singh S, Zeng DL, et al. Immunogenicity of protein therapeutics. Trends Pharmacol Sci.
2018;39(3): 212-224

9. Bioanalytical Method Validation: A Guidance Document on Method Validation in Biotechnology
by the European Medicines Agency (EMA) (2011)

10. Guidance for Industry: Bioanalytical Method Validation by the U.S. Food and Drug Administration
(FDA) (2018)

References

Praneeth Nimishakavi
Manager, 
Analy�cs

Authors

Panchali Roychoudhury 
Senior Director, 
Analy�cs

TCG Digital is the flagship data science and technology solu�ons company of ‘The Cha�erjee Group’ (TCG), a mul�-billion dollar 
conglomerate. We leverage hyper-contemporary technologies and deep domain exper�se to engage enterprises with full-spectrum digital 

transforma�on ini�a�ves in opera�onal support systems, enterprise mobility, app development and tes�ng, cloud and microservices, 
automa�on, security, Big Data Strategy, AI/ML, and advanced analy�cs. 

In addi�on to our Digital Transforma�on prac�ces, by using our end-to-end AI and advanced analy�cs Pla�orm, tcgmcube, enterprises are 
extrac�ng highly ac�onable insights from their invaluable data assets, and achieving Velocity to Value. tcgmcube  democra�zes data 

science with scalability, performance, and flexibility. For more informa�on, 
please visit our website at www.tcgdigital.com

8


