
Ensuring a seamless transition from preclinical to clinical stages in large molecule bioanalysis will help you 

reach crucial trial milestones on time and within budget. However, optimizing pharmacokinetics (PK) assays to 

bridge the preclinical-to-clinical gap requires some finesse. This is because the stages differ both in scale (small 
vs. large) and focus (safety vs. safety and efficacy).  

Here are a few points to jumpstart your thinking as you approach this challenge.

Preclinical and clinical PK assay formats serve different goals 
Preclinical assays designed to assess drug toxicity and safety must detect total drug. For studies of 
humanized therapeutics (monoclonal antibodies [mAb], fusion protein, antibody-drug conjugates  
[ADC], bispecific antibodies, etc.), a typical format is: receptor/target as capture with a generic binding 
reagent as detection (e.g., anti-human IgG). 

In contrast, clinical trials focus on both safety and efficacy — the relationship between drug 
concentrations and pharmacological effects. That said, free drug level is the preferred measure for 
investigating target engagement in these studies. To measure free drug only, anti-idiotype (anti-ID)  
mAb testing may be the best choice. If so, it is important to plan for development of this assay  
within the project timeline. 

Consider matrix interference, as assays must work in both preclinical 
models and humans 

Preclinical studies are performed in animal models, while clinical studies are performed in human  
subjects. While commercial anti-human IgG is a convenient assay detection tool in animals, this  
approach often fails in humans. Background human immunoglobulins in the clinical serum, plasma, or 
whole blood samples interfere with the assay by binding and saturating anti-human IgG. Special  
reagents must be designed that are specific for the investigational drug and will not cross-react with 
naturally occurring human immunoglobulins. 

Differences in reactivity between biological samples from healthy volunteers and samples from diseased 
patients must also be considered, along with possible PK effects and drug-drug interactions (DDI).  
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Worldwide Clinical Trials is a global, midsize contract research organization (CRO) that provides top-performing pre-
clinical and Phase I-IV clinical development services to the biotechnology and pharmaceutical industries. 

Founded in 1986 by physicians committed to advancing medical science, our full-service clinical experience ranges 
from early phase and bioanalytical sciences through late phase studies, post approval, and real-world evidence. Major 
therapeutic areas of focus include cardiovascular, metabolic, neuroscience, oncology, and rare diseases. Operating in 
60+ countries with offices in North and South America, Eastern and Western Europe, and Asia, Worldwide is pow-
ered by its more than 3,000 employee experts. 

For more information, please visit www.worldwide.com or connect with us on Twitter, LinkedIn, Facebook,  
and Instagram.
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For different scales and tolerances, assay sensitivity and range 
requirements are at odds 

Preclinical studies are focused on assessing drug safety and maximum tolerable dose. Therefore, they 
employ high dosages, so most samples contain highly concentrated drug levels. The assay’s range must 
therefore include high drug concentrations — sensitivity is less important.  

In contrast, since clinical trials start with ascending doses from very low levels, highly sensitive assays 
are required to detect the drug concentration in samples.  

Generally, an assay that can measure high concentrations is less sensitive, and a sensitive assay is 
typically ineffective for testing samples with high drug concentrations. For these reasons, an established 
preclinical assay’s range is often not suitable for testing clinical samples.  

Takeaways 

Differences in scale and purpose make many preclinical assays unsuitable for transfer to  
clinical studies. Careful early planning to optimize or redevelop existing biologics PK assays 
— or find alternatives, if needed — will prevent unnecessary roadblocks and delays as clinical 
testing proceeds.  
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