
CASE STUDY

Administration of antibody-based drug products by intravenous 
route requires dilution to low concentrations in i.v. solutions. At 
concentrations below 0.5 mg/mL, adsorption of biotherapeutics 
on plastic polymer injection devices such as i.v. bags, tubing 
and syringes may be substantial, leading to decrease by up to 
40% at concentrations as low as 0.01 mg/mL when diluted in 
normal saline1.

So how to make sure that subjects consistently receive the 
desired dose?

In this context, Active Biomarkers was requested to evaluate the 
extent of protein loss for a therapeutic antibody, formulated at 

different concentrations with increasing proportion of surfactant, 
added at to an i.v. bag and passed through i.v. line. Candidate  
therapy was evaluated at doses ranging from 0.2 µg to 5 µg/mL, 
corresponding to 0.5 to 10 ng/mL when diluted in isotonic solution. 
Based on literature, considering a 40% adsorption at 0.01 mg/mL, 
might lead to potential residual concentrations « after adsorption »  
ranging from 0.3 to 6 ng/mL, which cannot be measured by  
classical bioanalytical methods such as ELISA, not to mention HPLC  
analysis or mass spectrometry.

LOW CONCENTRATION AND ADSORPTION

(1) Sorina Morar-Mitrica et al. mAbs 7 :4,792-803 ;July/August 2015. PMID: 26073995 PMCID: PMC4622870 DOI: 
10.1080/19420862.2015.1046664

WHAT IS THE ADMINISTERED DOSE?

WHAT DO ALL THERAPIES UNDER DEVELOPMENT HAVE  
IN COMMON?
Whether in preclinical or clinical stage, they all need robust and reliable analytical  
methods to track and characterize their biological effect. Active Biomarkers offers  
expert bioanalytical services, from custom method development to large scale sample 
testing, to advance therapies from discovery to clinical stages. Our company combines 
decades of scientific and technical experience, high quality standards, and one of 
the largest panels of immunoassay technologies.
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To address this challenging question, Active Biomarkers  
developed a customized ultrasensitive ligand binding  
method for quantifying input and output drug product in the 
different tested conditions.

This method was developed on the Simoa® HD-1 Analyzer, from 
Quanterix (Figure 1A). Our Team evaluated the performance 
of the method in terms of parallelism, precision, accuracy,  
specificity, and reproducibility, demonstrating suitability for its 
intended use (Figure 1B). 

Drug product was diluted in i.v. bags containing saline solutions 
with different proportions of polysorbate 80 (PS80) (0.01%, 
0.5%, 2.5% and 5%), and concentrations were measured  
before and after contact with i.v. bags for up to 48h, mimicking 
product handling by healthcare professionals.  Results show 
that formulating drug product in saline supplemented with 5% 

PS80 (Formulation 4) limits adsorption to i.v. bag, with recoveries  
from nominal concentrations complying with pharmaceutical  
regulations, while lower proportions of PS80 (formulation  
1 - 0.01% PS80) led to protein loss ranging from 20-40%,  
depending on the dose (Figure 2).

Figure 2 : Impact of increasing concentrations of PS80 on the adsorption of proteins on the plastic surface of i.v. bag

The concentration of the therapeutic antibody was measured before and after contact of the formulated drug with the plastic of i.v. bag at different  
time points (4h, 8h, 24h and 48h) and the percentage of recovery of the drug was calculated using the ratio output concentration on input 
concentration. The percentage of PS80 increases from Formulation 1 to Formulation 4 (0.01%, 0.5%, 2.5% and, 5%). Dot lines represent the 
limit. The three doses correspond to 0.2 µg (Dose 1), 0.5 µg (Dose 2) and 5 µg (Dose 3). Therapeutic antibody concentrations were measured 
(4h, 8h, 24h and 48h). Drug recovery corresponds to the Output on Input concentration ratio. Dotted lines represent acceptance limits (80% and 
120%) as well as mean target recovery (100%).

Figure 1A : Development of a custom ultrasensitive immu-
noassay for the quantification of an antibody-based therapy

Format of the immunoassay.

Figure 1B : Development of a custom ultrasensitive immuno- 
assay for the quantification of an antibody-based therapy

Evaluation of Accuracy on control samples ranging from 40 pg/
mL (LLOQ) to 2,000 pg/mL (ULOQ).



Next, we evaluated adsorption of drug product, formulated in saline solution containing 5% PS80 (Formulation 4) after 30 min or 2H infusion 
through two different i.v. lines. In these conditions, concentration values of the drug product after dilution ranged from 45 pg/mL to 1,300 pg/
mL. Results demonstrate that, for doses of concentrate antibody ranging from 0.2 to 5 µg, drug product could be administered via i.v. infusion 
if diluted in saline solution containing 5% PS80 (Formulation 4 - Figure 3).

Figure 3 : Verification of compatibility of the selected  
formulation with infusion of the therapy to patient

To evaluate the compatibility of the selected formulation 
(Formulation 4) with the infusion process, the percentage 
of recovery of the drug was evaluated by mimicking the 
infusion process. The formulated drug was stored in i.v. 
bag during 24h before proceeding to infusion into a inert 
container during either 0.5h and 2.5h. Two i.v. lines were 
evaluated.
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Overall, this method allowed us to select formulations and devices for intravenous  
administration of this antibody-based drug product. These results have been translated into 
clinical practice and helped subjects receive consistently the desired doses while improving 
the objectiveness of the reported drug effect for each dose. 

Ultrasensitive ligand-binding assays proved powerful to characterize the impact of 
protein adsorption for low-dose stability studies .

CONCLUSION


