
The EScalate assay is based on the determination of the binding of the compound to HSA immobilized on beads. By adding plasma to the

supernatant over the HSA beads the compound also binds to plasma proteins. The equilibrium of the bead binding is shifted resulting in a

lower apparent KD for the bead binding. By independent variation of both the amount of HSA coated beads and the plasma concentration

in the supernatant the unbound fraction of the compound in plasma without HSA beads can be calulated using a two‐dimensional fitting

procedure.
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BackgroundBackground

The accurate determination of plasma protein binding of larger molecules represents a significant challenge, especially if their plasma

protein binding is very high. The commonly used equilibrium dialysis and ultrafiltration methods are often not applicable for peptides and

oligonucleotides due to low migration velocities through the semipermeable membrane. Moreover, substantial non‐specific binding to the

membrane and limited solubility in protein‐free aqueous buffer further limit the application of those assays. In order to overcome these

limitations, we developed the bead‐based EScalate equilibrium shift in vitro assay. The applicability of the assay was shown for the peptidic

drug liraglutide and the small molecule drugs carbamazepine, desipramine, pyrimethamine and warfarin.

EScalate assay principleEScalate assay principle

ResultsResults

ConclusionConclusion

The newly developed EScalate assay is providing accurate results across a broad range of plasma protein binding levels. It is unique in

providing reliable data for mid‐sized organic molecules with high affinity to plasma proteins.

First, the accuracy of the EScalate assay was confirmed with the four well‐studied small molecule drugs, carbamazepine, desipramine,

pyrimethamine and warfarin (table 1).

Then, the plasma protein binding data for the high serum albumin binding peptidic drug liraglutide was determined five‐fold on 3 different

days (table 2).

Compound fu EScalate fu Literature

Carbamazepine 28.8% 28.0% (UF)1

Desipramine 17.3% 14.0% (ED)2

Pyrimethamine 12.5% 11.7% (ED)3

Warfarin 0.55% 0.69% (ED)4

Table 1: Comparison of the unbound 
fraction fu in human plasma determined by 
EScalate with data obtained by 
ultrafiltration (UF) oder equilibrium dialysis 
(ED) Measurement fu Liraglutide

Day 1 run 1 0.66%

Day 1 run 2 0.58%

Day 2 run 1 0.40%

Day 2 run 2 0.44%

Day 3 run 1 0.47%

Average 0.51%

Literature5 0.53%

Table 2:  Unbound fraction fu of Liraglutide 
in human plasma determined by EScalate 

Concentration HSA

HSA‐beads
+ compound

+ plasma

1 h, 22°C

LC‐MS

Fitting 
procedure fu

Plasma

Plasma concentration
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Advantages of the Escalate assay:

� No dialysis membrane used
� Rapid equilibration at room temperature

� Presence of plasma in all samples to 
prevent non‐specific binding to vessels 
and compound precipitation

� Capability to analyze strong plasma 
protein binders due to indirect 
determination of fuPlasma


